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Remission of Post Polio Syndrome following by spinal manipulation
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Remission of Post Polio Syndrome following by spinal manipulation

Abstract
After the introduction of effective vaccines in the 1960s, paralytic poliomyelitis (polio)was almost eliminated as a public health problem in most countries. After recovery from the acute attack of poliomyelitis virus, it was believed that the survivors would remain stable in their health conditions. However, the eradication of the disease does not end healthcare management of polio victims. Many survivors are at risk of developing a disorder that affects survivor years after recovery from an initial polio attack, post-polio syndrome (PPS). We report a case of PPS who seek chiropractic therapy for the complaints of recently developed weakness and neuro-musculoskeletal symptoms 60 years after polio recovery. Understanding the pathophysiology of PPS will help clinicians to provide accurate diagnosis and management of improvement of quality of life (QOL).
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Introduction
Poliovirus has high resistance to the environment. It is a type of human enterovirus species, and mainly affects children under 5 years of age. 1 It is highly contagious and spreads through the fecal-oral route. The severity of the disease relies heavily on the site of viral target. The polio virus diverts the translation machinery and inhibits cellular protein synthesis.1 As majority of poliovirus is confined in the gastrointestinal tract of human system, poliovirus infection is mostly subclinical with minimum or no symptoms. However, less than 1% of poliovirus translates to polio, which attacks the motor neurons in the brain stem and anterior horn of spinal cord, and lead to muscle weakness and flaccid paralysis.2 In 1955, the polio vaccine was first introduced and global strategy was enforced. Most countries have now eradicated the polio. 

In the 1970s, many polio survivors had noticed gradual new wasting and pain in muscles that were previously affected.3 The term “post-polio syndrome “was introduced in the 1980s,4 describing the condition that affects polio victims’ years after recovery from the initial episode. The cause of PPS remains unclear but experts have offered several theories to explain the pathophysiology.5 The theories include degeneration of individual nerve terminals in motor units, fatigue of overworked nerve cells, the general ageing neuromuscular functions, and inflammatory changes in the central nervous system.6 The result of biomechanical defect may mimic PPS including muscle fatigue and tendonitis, degenerative arthritis, osteoporosis, and fracture. Therefore, conservative method shall be considered for the management of polio survivors. 

Case report
A 63-year-old man presented with chief complaints of low back pain, and progressive left lower limb weakness. He had a history of polio attack at the age of2, which left him with permanent deformity in the right lower extremity. After decades, weakness, fatigue, and cramps were newly developed in the muscle groups of the left (strong)leg, progressively over one year. A gradual decrease in the size of muscles on left leg was reported and he was unable to remain daily social activities. After review by the family physician and psychologist, he was treated with non-steroidal anti-inflammatory drug and exercise, which did not help with his conditions.

The patient walked with crutches and presented with a waddling gait. His had muscle atrophy of the right lower extremity, which is indicative of previous paralytic polio infection. During his neurological examinations, his motor strength was graded as 0/5 at right L1-S1,4/5 at left L1-2, and 3-5 at left L3-S1. The orthopedic examinations were positive at Adam's test and spinal palpation revealed segmental dysfunction at T7-10, L1-2, L4-5. His radiological findings were indicative of lumbar scoliosis and osteoarthritis at L2-5. Needle electromyography revealed denervation of muscles on right lower extremity. Surface electromyography (MyoVision®) reported hyperactivity of bilateral paraspinal muscles. His conditions are consistent of the diagnosis3 for post-polio syndrome.

To regain function and reduce stiffness of the musculoskeletal system, manual myofascial technique, therapeutic ultrasound therapy, and motorized intersegmental traction (Spine Decompression Device, MID 4M Series, WIZ Medical, Korea) were applied 3 times a week in the first 4-weeks. The patient reported immediate reduction of intensity and duration of lower leg pain and cramp. To realign the posture and biomechanics of body, chiropractic spinal manipulation was added two times a week in the following 2 months. During the course of treatments, he noticed the progressive improvement in motor strength, leg length inequity, and mental stress. Intervertebral segmental dysfunctions have reduced with increased mobility. At the 3rd months reassessment, his surface EMG has reported a reduction in hyperactivity, which implied significant improvement in neuromuscular dysfunction (Figure 1). He continued the treatment once a month for further 6 months. At the 9th month, his QOL, which is evaluated by WHOQOL-BREF 7, has improved at 50% (from 30%) in physical health,90% (from 40%) in psychological health,80% (from 45%) in social health, and 90% (from 40%) environmental health.

Discussion
In 1955, polio vaccine was introduced. Its utilization has eradicated polio from most countries. 92% of the World Health Organization (WHO)members conducts acute flaccid paralysis surveillance plan on the weekly basis to monitor the global eradication of polio. The surveillance includes strategy in certification, containment, integration and eradication. The polio cases have decreased by more than 99 percent since 1988. Only Nigeria, Afghanistan, and Pakistan remain endemic and report 23 wild PV cases and 34 vaccine-derived PV cases (Nigeria)in 2018. The plan to achieving a polio-free world has been mapped in the Global Polio Eradication Initiative (GPEI)Strategic Plan 2019–2023 [WHO].8

Post-polio syndrome (PPS)is a neurologic disorder that affects polio survivors’ years after recovery from the initial attack. It is characterized by new weakening in muscles, progressive muscle fatigue, gradual decrease in muscle size, degenerative joint pain, and skeletal deformities in polio survivors.5 The risk factors of developing PPS are directly related to the severity, age, recovery, and excessive physical activity after recovery from polio. Individuals who had minimal symptoms from the original illness are more likely to experience only mild signs and symptoms of PPS. A person who suffered from polio as an adult rather than as a child, may experience more severe signs of PPS. In addition, the greater the recovery of polio attack, the more likely PPS will develop due to the more recovery places additional stress on motor neurons. Excessive physical activity leads to exhausted motor neurons with more severe fatigue and greater loss of muscle function.9

The cause of PPS is unknown but the pathophysiology of new weakness appears to be related to the exhaustion of neurons in the spinal cord and brain stem after the polio attack. To compensate for the resulting neuron shortage, the surviving neurons sprout new fibers and connect with surviving muscle fibers, and results in enlargement of motor units and gradual gain in strength of affected limbs.1,10 Years of overwork of extended motor units, the remaining neurons deteriorate and loss motor strength.2 Restoration of nerve function may occur a second time, but eventually causes permanent weakness and pain in the compensated muscles3 Muscle atrophy, joint immobility, compromised movement pattern, leg length inequality, and degenerative joints may lead to compromised neurophysiology. The neuroplastic alteration change prefrontal cortex and amplify chronic pain, motor behavior, and emotional processes.11

The diagnosis of PPS relies on clinical history and presentation as there is no specific laboratory tests and symptoms vary greatly among individuals. The diagnosis is concluded by eliminations of other diseases that could explain the conditions. The EFNS (European Federation of Neurological Societies) criteria3 is the universal accepted model of PPS for physicians to follow: 1) prior history of acute paralytic illness with positive signs of neuromuscular examination and electromyography.  2) 15 years of partial or complete recovery of neuromuscular functions after acute paralytic poliomyelitis. 3)gradual or sudden onset of progressive and persistent new muscle weakness or abnormal muscle fatiguability. 4) symptoms that persist for at least 12 months. 5)exclusion of other medical, neuromuscular, and orthopedic abnormalities as origins of syndrome.3

The perceptions of QOL were related to physical condition, social relationships, psychological conditions.7 and most of the PPS therapy have focused on finding safe treatments that reduces symptoms. After progressive tissue damage of PPS, neuroplastic change affect the prefrontal cortex and intensify the development of chronic disability, dysfunctional pain, motor behavior, and emotional processes.11 Conservative therapy is the corner stone for PPS10 ,and chiropractic spinal manipulation alters processing in the prefrontal cortex,12 which critically changes pain process,13 emotional regulation, and mental health.14 Moreover, spinal manipulation can help PPS patients stretch the muscles and tendons, regain joint function, and prevent muscle atrophy10. The therapeutic goal of PPS is to maintain function and increase QOL. The limitation of the report is that it is a single case. Further research on how manual therapy affect QOL in PPS is needed to clarify these issues.

Conclusion 
Post-polio syndrome is caused by the exhaustion of the motor unit years after recovery from an initial acute attack of the poliomyelitis. This case report indicates the effectiveness of chiropractic therapy on a polio survivor in improving neuromuscular dysfunction and rehabilitating physical, social and mental health. Due to the limitation of a single case report, further study in comparing therapeutic regimens should be investigated to clarify these issues.
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[bookmark: _GoBack]Figure 1: The initial surface electromyography (left) revealed muscle spasm at multiple levels of paraspinal muscle. The post-treatment surface electromyography (right) indicated improvement of the paraspinal spam. 
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