REHABILITATIVE PRINCIPLES AND THE ROLE OF 

THE PHYSICAL THERAPIST 

  

This Internet article was written by Patricia L. Andres and is excerpted from the book entitled "Post-polio Syndrome", edited by Theodore L. Munsat, 1991 published by: Butterworth-Heinemann, 80 Montvale Avenue, Stoneham, MA 02180. In America, a physiotherapist is called a physical therapist. 


Post-polio syndrome (PPS) is an extremely challenging problem for the physical therapist. The common clinical manifestations of PPS are weakness, pain, fatigue, and decreased functional mobility. Although the etiology of PPS is poorly understood, these symptoms can be explained, at least in part, by postural imbalances and faulty biomechanics. 


Virtually all patients with paralytic polio are left with isolated muscle weakness. The human body has an extraordinary ability to efficiently compensate for weakness using muscle compensation and substitution. A secondary effect of compensatory techniques is that weak muscles tend to become overstretched and therefore weaker; and strong muscles become shortened and overworked. Over time, these muscle imbalances and faulty biomechanics lead to mechanical strain, ligamentous instability, abnormal stresses on joints, and increased energy expenditure, resulting in pain and further disability. 


Since postural imbalances and faulty biomechanics are at least contributing factors to PPS, treatment should concentrate on correction of postural deficits. However, several factors make this goal difficult to achieve. First, the underlying disease mechanisms are unknown, making formulation of appropriate exercises difficult. Second, postural deficits have developed over several decades of compensation, therefore achievement of significant results in the short term is unlikely. Third, changing longstanding compensatory patterns by altering the biomechanics of one part of the body may cause adverse effects in remote parts. For example, the addition of a shoe lift will alter the forces exerted through the trunk and may actually cause new back pain. 


Unfortunately, during the acute phase of polio the hallmark of successful rehabilitation was often seen as the ability to throw away orthotics and assistive devices. Thus, many patients relied on substitution and compensation techniques to achieve functional mobility rather than using their braces or canes. This has taken its toll over the years. Long-term ambulation with gait deviations has created tremendous mechanical strain and greatly increased energy costs, which contribute to pain and fatigue. 


Physical therapy treatment of the PPS patient should focus on correction of faulty postural alignment in lying, sitting, standing, and ambulating. Postural abnormalities in any of these activities, if uncorrected, can result in greatly increased energy expenditure and mechanical strain [1]. Restoration of postural alignment will decrease the abnormal forces across adjacent joints and reduce the compensatory muscle activity throughout in the body [2]. 


Common postural abnormalities seen in sitting include forward head, protracted shoulders, insufficient lumbar curve, and/or asymmetrical ischial weight-bearing. This can usually be corrected using a properly fitting chair with lumbar support. Isolated lower extremity weakness may result in increased lateral sway, abnormal head and trunk postures, improper weight bearing, genu recurvatum, and/or high-steppage gait, and so forth. Use of a cane may improve weight bearing and decrease excessive lateral sway. An ankle-foot orthosis is often used to correct foot drag, prevent genu recurvatum, and eliminate the patient's need to lean forward to watch the floor. Many patients who reported back pain and fatigue from walking are aided by use of custom-made orthotics for the shoes. Patients who have cervical pain or report discomfort through the night may benefit from using cervical pillows and a padded mattress (water, gel, or foam). 


The role of exercise in treating patients with PPS is the subject of great controversy. Several investigators report that intensive, nonspecific exercise of partially denervated muscle may actually cause increased weakness [3-6]. One hypothesis to explain exercise-induced weakness in PPS is that the surviving motor neurons sprout to reinnervate a great number of muscle fibers. This produces large motor units that may stress the cell body. After decades of chronic overwork, these motor neurons may not be able to maintain the metabolic demands of all their sprouts. Thus, increased work may actually cause motor units to deteriorate even faster [7]. 


There are also some reports in the literature of improvement of strength in PPS following standardized exercise programs [8-10]. Einarsson and Grimby reported significant and long-lasting improvement of strength using a standardized isokinetic training program [8]. Feldman reported significant strength improvement using nonfatiguing exercises in weak muscles, though he cautioned against overworking partially denervated muscles [9,10]. More comprehensive research is needed to properly understand the benefits and risks of different exercise strategies in PPS. 


It is clear that exercise philosophy in PPS has to be different than it was during the acute phase. Initially, the treatment philosophy was that if you worked hard, despite the pain, you were rewarded by overcoming your disability. Today, this philosophy simply does not work. Because of the evidence suggesting that improper, intensive exercise can actually lead to worsening of the symptoms, exercises should be nonfatiguing and specific. Exercises designed to improve posture should consist of gently stretching tight, overworked muscles combined with exercises to reactivate weak, overstretched muscles by placing the muscle in an optimal position to contract. 


Management of the PPS patient must be comprehensive and include consideration of life- style modifications. Rest is every bit as important as exercise. This means that habits must change to assure regular rest periods each day. Modifications of the home and work environments should be considered to reduce mechanical strain and conserve energy. 
Brief symptomatic relief of pain may be achieved using physical measures such as transcutaneous electrical nerve stimulation, ultrasound, and/or analgesics. However, the underlying mechanical strain must be reduced to achieve long-term relief. Therefore, use of modalities to alleviate pain should be used in combination with efforts to improve posture and movement. 


SUMMARY 
Physical therapy management of the PPS patient should focus on restoring postural alignment by (1) use of orthotics and/or assistive devices and (2) exercises that stretch tight, overworked muscles combined with nonfatiguing exercises of weak, overstretched muscles in the shortened range. Part of the challenge of working with patients with PPS is that every patient has a unique presentation depending on muscles affected, body type, and compensatory strategies, which all lead to very unique faulty biomechanics. 


Therefore, the key to successful treatment lies in careful evaluation of posture and movement followed by a comprehensive but cautious individually tailored treatment program. 


REFERENCES 
1. Perry J, Fleming C. Polio: long-term problems. Orthopedics 1985; 8:877-81. 
2. Smith LK, McDermott K. Pain in post-poliomyelitis - addressing causes versus treating effects. In: Halstead LS, Wiechers DO, eds. Research and clinical aspects of the late effects of poliomyelitis, Vol 23. White Plains, NY: March of Dimes, 1987. 
3. Perry J, Barnes G, Gronley JK. Post-polio muscle function. In: Halstead LS, Wiechers DO, eds. Research and clinical aspects of the late effects of poliomyelitis, Vol 23. White Plains, NY: March of Dimes, 1987. 
4. DeLorme TL, Schwab RS, Watkins AL. Response of the quadriceps femoris to progressive resistive exercises in poliomyelitic patients. J Bone Joint Surg 1948;30a:834-7. 
5. Herbison GJ, Jaweed MM, Ditunno JF. Exercise therapies in peripheral neuropathies. Arch Phys Med Rehabil 1983; 64:201-5. 
6. Bennet RL, Knowlton GC. Overwork weakness in partially denervated skeletal muscle. Clin Orthop 1968; 12:22-9. 
7. Dalakas MC, Elder G, Hallett M, et al. A long-term follow-up study of patients with poliomyelitis neuromuscular symptoms. N Engl J Med 1968; 314:959-63. 
8. Einarsson G, Grimby G. Strengthening exercise program in post-polio subjects. In: Halstead LS, Wiechers DO, eds. Research and clinical aspects of the late effects of poliomyelitis, Vol 23. White Plains, NY: March of Dimes, 1987. 
9. Feldman RM. The use of strengthening exercises in post-polio sequelae. Orthopedics 1985; 8:889-90. 
10. Feldman RM, Soskolne CL. The use of nonfatiguing strengthening exercises in post-polio syndrome. In: Halstead LS, Wiechers DO, eds. Research and clinical aspects of the late effects of poliomyelitis, Vol 23. White Plains, NY: March of Dimes, 1987. 

