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An Overview of Myasthenia Gravis

Myasthenia Gravis is an autoimmune disease in which patients demonstrate rapid muscle weakness with use. Patients fatigue quickly but experience improvement when given a chance to rest between tasks (Duffy, 2005). For example, a patient with MG (affecting the bulbar muscles) may initially present with speech function that is within normal limits. However, if the speech mechanism is subjected to “stress testing,” such as a prompt to speak for six minutes consecutively, the patient’s speech quality is likely to significantly degrade as time goes on. If the weakness is generalized to the corticospinal tract, similar deficits would present in walking and other activities dependent on effective efferent execution. 
Neurological Basis
MG is the most common disease affecting to the neuromuscular junction (Duffy, 2005).  Researchers have suggested that muscle contraction decreases progressively in patients with MG because the body mistakenly attacks itself by forming antibodies against the acetylcholine receptors in the postsynaptic membrane of the motor end plate. If the receptors are compromised, they can not respond to the influx of acetylcholine that should trigger appropriate muscle contraction. Rest could improve function because it gives the nerves an opportunity to replenish the supply of the neurotransmitter (Duffy, 2005).  Abnormal antibodies are created in several parts of the immune system. However, for individuals with MG, the thymus gland is thought to produce most of the abnormal antibodies.  
Disease Progression

According to Grob, Arsura, Brunner, et al. (1987), the severity of the disease is often determined in the first three years following onset. In about 14 percent of cases, MG does not generalize and loss of function is observed most acutely in the extraoccular muscles. In the remainder of cases, MG does generalize to the corticobulbar and corticospinal muscles. When MG affects the bulbar muscles, speech and swallowing deficits are most likely to be present for the patient. 
Patient Profile
The disease more often affects women between the ages of 20 and 40. In cases of late onset (after age 50), distribution by gender is equal (Duffy, 2005). According to the Myasthenia Gravis Foundation of America, the prevalence of MG is estimated to be 20 cases per 100,000 individuals. However, actual numbers of individuals suffering from the disorder could be higher because MG is often underdiagnosed because it can look like other neurological diseases or be confused with a psychogenic disorder in individuals  under stress. In elderly patients, MG may manifest in a manner similar to that of a stroke (Duffy, 2005). 
According to the Myasthenia Gravis Foundation of America, MG occurs across all races and is not contagious.  

Genetic Components

MG is generally considered to be idiopathic. Khadilkar and Shah (2004) reported that familial cases of MG appear to be uncommon. It is estimated that familial cases only make up about 5 percent of the diagnosed cases. However, Khadilkar and Shah noted that there was likely an impact of heritability on the eventual development of MG because almost 30 percent of those with MG reported a family history of other autoimmune diseases. Therefore, more research is needed regarding the exact role of genetics in the disorder. 
According to the National Institute of Neurological Disorders and Stroke, a fetus may acquire immune proteins from a mother with MG. In this instance, the child may be born with neonatal MG. In most cases of neonatal MG, the symptoms resolve a few months after birth. 
Additionally, some children may present with congenital myasthenia. This is not an autoimmune disorder, but it presents similarly because the problem occurs when defective genes produce proteins in the acetylcholine receptors (NINDS, 2009). 

Clinical Presentation 
Patients with MG present with a variety of symptoms. Some of the most common signs in the head and neck include ptosis, weakness in the muscles of facial expression, weakness in the pharyngeal and laryngeal muscles, decreased range of motion, and limited labial and lingual strength (Duffy, 2005). 
Patients with MG are most commonly diagnosed with flaccid dysarthria because speech characteristics often include a slow rate, imprecise consonants, and decreased pressure consonants. Consequently, patients may report that their speech seems “slurred.” 

The disorder also affects vocal quality. Patients with MG often demonstrate increased hypernasality (Roseberry-McKibbin and Hedge, 2006). The increased hypernasality is likely the result of weakening of the muscles that seal off the velum during the production of non-nasal phonemes. Additionally, patients with MG are likely to demonstrate a hoarse, breathy voice. These patients are also likely to speak with diminished volume. 

Weakness in the arms and legs is also documented. One of the most dangerous symptoms of the disease is difficulty breathing. In addition to negatively impacting patient health, the latter symptom can also decrease speech effectiveness.    

Difficulties with function of the oro-pharyngeal mechanism often cause swallowing problems as well. These patients may report increased coughing and choking on food and liquid. A hallmark of the disorder is that these difficulties occur in greater number toward the end of the meal rather than at the beginning. 
According to Clark (2005), conclusive research has not been put forth regarding the stages of the swallow that are most effected. However, Ertekin, Yüceyar, and Aydogˇdu (1998) assert that incoordination between the cricopharyngeous muscle and the laryngeal elevators appeared to be a likely cause. If this is true, clinicians might expect to see aspiration before the swallow. 
Speech Pathology Assessment
Speech: Most comprehensive motor speech assessments contain a few tasks to discern whether the speech mechanism can stand-up to stress testing. Among common assessment tasks are instruction to count to 100 and to read a lengthy passage. Patients who demonstrate difficulty with these tasks — particularly those who demonstrate a marked pattern of decreased success as the duration of the task goes on — should be evaluated by a neurologist for further testing. One common test performed when MG is suspected is to inject the patient with Tensilon (edrophonium chloride) during a stress testing activity. Patients with MG will demonstrate significant difficulty maintaining the quality of speech before the injection and then experience dramatic temporary improvement following the injection. Often, a lengthy speech activity is used as the stress testing event for Tensilon. This allows clinicians to observe a significant improvement in speech before and after the injection (Duffy, 2005).     
Swallowing: Swallowing difficulties occur in nearly a third of individuals with MG, according to research from the Myasthenia Gravis Association. Since such a large percentage of individuals with MG present with dysphagia, it is important that clinicians utilize both subjective and objective testing to assess swallowing function.  This involves using perceptual assessments during clinical bedside swallow testing and utilizing Fibroendoscopic Evaluation of Swallowing and Modified Barium Swallow Study procedures. These evaluations can be used to determine the consistencies for food and liquid that provide the highest degree of safety for patients with MG. These decisions are made on a case-by-case basis, depending on each patient’s abilities, circumstances and priorities. It is part of the clinician’s responsibility to educate patients of the most appropriate diet and the risk of aspiration pneumonia that may result from discarding diet recommendations.    

For many individuals, work with a nutritionist may also be necessary. A nutritionist can help determine whether a patient is receiving an adequate number of calories per day. For patients whose dysphagia prevents orally consuming a sufficient number of calories, a supplemental feeding tube may be necessary, according to research from the Myasthenia Gravis Association. Signs of insufficient calorie intake include unplanned weight loss and other nutritional deficits.  

Treatment
According to the Myasthenia Gravis Foundation of America, there is no known cure for this disease. However, there are variety of treatments that can help individuals with the disease better manage its symptoms. 
Many individuals with MG begin with medical management of the disease. There are several medications that are used to manage the symptoms of the disease. Some of the most common medications prescribed are anticholinesterase agents, which allow the neurotransmitter acetylcholine to linger at the neuromuscular junction, giving the receptors a lengthened window for receiving the substance, according to the Myasthenia Gravis Foundation of America. Intravenous Immunoglobins are also used to keep the body’s inappropriate immune response at bay. Additionally, MG is often treated with corticosteroids to improve corticobulbar strength and function (Roseberry-McKibbin and Hedge, 2006). 

Some patients opt for surgical management of the disease. Often, this entails a thymectomy. The thymus gland, which is located in the chest, just behind the sternum, is the location of T-cell maturation. Consequently, this gland is a stronghold for ensuring against an autoimmune response. For approximately 10 to 15 percent of individuals with MG, the condition is caused by a tumor in the thymus gland, according to the Myasthenia Gravis Foundation of America. Therefore, surgical removal of the gland can improve the chance of symptom remission in some patients. 
Some individuals with MG also opt for plasmapheresis. This process essentially removes an individual’s plasma from his blood cells through a device known as a cell separator. The separator either spins the blood at a high speed to remove the plasma or uses a filter that only allows the liquid aspect of blood to pass through it. The cells are re-distributed to the patient, while the fluid, which contains the counterproductive antibodies, is thrown out. The patient is then given additional fluids and anti-clotting medications. For individuals with MG, this process discards abnormal antibodies and contributes to increased functioning. Unfortunately, however, the effects are limited. Because the process does not address the body’s creation of abnormal antibodies, the benefits of the procedure will decrease quickly once the body makes a sufficient number of abnormal antibodies, according to the Myasthenia Gravis Foundation of America. 
Speech management: Traditional speech therapy addressing behavioral interventions are contraindicated for patients with MG (Duffy, 2005). The flaccid dysarthria that results from MG can not be improved with strength exercises because the site of lesion is at the neuromuscular junction. Therefore, exercises will increase fatigue without providing any rehabilitative benefit. Instead, clinicians should teach conservation and encourage patients to take actions that promote efficient voice use and/or environmental control. An example of the latter would be to encourage patients not to try to speak over a loud television, and instead, to ask the conversational partner to decrease the television volume. Often, teaching patients to be advocates for themselves can be a helpful compensation strategy for adapting to some degree of lost function. 
Many patients are best served either surgically or pharmaceutically, and some may see a speech benefit from utilizing these approaches to management. Additionally, some patients with MG may be appropriate candidates for augmentative and assistive technology. Device selection can range from low-tech to high-tech. Possibilities for use with this population include a wide variety of options, including letter boards, topic boards, phrase boards, communication booklets, voice amplifiers and  speech-generating devices. Clinicians should first conduct a language evaluation, prior to the AAC evaluation, to determine the patient’s prerequisite skills. The AAC evaluation can then focus on device trials and customizing the communication methods to meeting the patient’s specific needs. 
Dysphagia management: Since dysphagia can be a significant problem for individuals with MG, it is important for clinicians to be familiar with a variety of behavioral compensations that may increase mealtime safety for individuals with MG.   
As indicated previously, it is critical that clinicians do not instruct dysphagic patients with MG to perform exercises to increase strength. Exercises will only decrease success by speeding muscle exertion, according to research from the Myasthenia Gravis Association. Instead, behavioral compensation techniques are generally most effective for this patient population. The Myasthenia Gravis Association provides tips for clinicians that include encouraging patients with MG to: 

· Eat small, frequent meals throughout the day, rather than opting for three large-scale meals. 

· Alternate sips of liquid while eating. This will decrease pooling in oro-pharyngeal areas. This also decreases the need for intensive chewing, which increases fatigue.
· Avoid foods of mixed consistencies (e.g. milk and cereal) as well as especially particulate foods, such as rice. These food categories can overwhelm a patient’s ability to manage them effectively in the oral cavity, increasing the possibility of aspiration before the swallow. 
Additionally, clinicians should utilize diagnostic trials of behavioral strategies, such as a chin tuck during the swallow, to determine whether postural changes or head position changes increase swallowing safety. 
Prognosis:
According to the National Institute of Neurological Disorders and Stroke, the prognosis is good from many patients with MG. Management options can help these individuals lead full lives and keep the disorder under control. Though there is still no cure for MG, management options continue to grow and research into the disorder is ongoing. The most dangerous complication for individuals with MG is severe weakness leading to respiratory failure and emergency procedures. However, with ongoing management, this crisis situation is fairly rare.   
There have been cases in which MG spontaneously improved or even completely remitted without intervention, according to the Myasthenia Gravis Foundation of America. However, specific statistics regarding the number of cases exhibiting these scenarios were not available.
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