Myasthenia gravis
Introduction  

Myasthenia gravis is characterized by weakness and rapid fatigue of any of the muscles under your voluntary control.

Myasthenia gravis is caused by a breakdown in the normal communication between nerves and muscles.

Though myasthenia gravis can affect people of any age, it's more common in women younger than 40 and in men older than 60.

Myasthenia gravis affects approximately 2 out of every 100,000 people and can occur at any age

Definition                                                    


Myasthenia gravis is an autoimmune disease which results from antibodies that block acetylcholine receptors at the junction between the nerve and muscle. 
Cause:

The cause is unknown, but there is in the blood of the patient's antibodies Resume against receptors acetylcholine (Acetylcholine Receptors Antibodies) in the clamp (Synapse) between the motor nerves and muscles (Motor End Plate), and these antibodies from a platoon (IgG) caused an imbalance in the passage of nerve signals through clamps muscles as they attach themselves to receptors acetylcholine and prevent acetylcholine (Acetylcholine) a substance that is working on the transmission of nerve signals through space clamp the second party, and therefore fatigue and weakness occurs in the muscles, these antibodies cause inflammation process in these receptors subsequently leading to damage

Myasthenia gravis risk factors
1-age 20 to40

2-female gender

3-family history for myasthenia gravis

4-penicillamine ingestion

5- Change of weather 

6- Stress

7- Pregnancy

8- Drug use 

Types:-
1. Generalized MG: It is characterized by weakness in the trunk, arms, and legs.                                
2.  Occular MG: patients have weakness only in muscles that control eye movement                                    
3. Congenital MG:-It is an inherited condition caused by genetic defect. Which occurs in infants born to mothers who have MG. Congenital MG develops at or shortly after birth and causes generalized symptoms.
4.  Transient neonatal: It is a temporary condition that develops in infants born to mothers who have MG. Transient neonatal   MG is caused by circulation of the mother's antibodies through the placenta and it lasts as long as the mother's antibodies remain in the infant (usually a few weeks after birth).
Signs and Symptoms  
The main symptom of MG is weakness in the voluntary skeletal muscles, which are muscles under your control. The failure of muscles to contract normally occurs because they can’t respond to nerve impulses. 
Weakness associated with MG typically gets worse with more activity and improves with rest. Symptoms of MG can include:

· trouble talking

· problems walking up stairs or lifting objects

· facial paralysis

· difficulty breathing because of muscle weakness

· difficulty swallowing or chewing

· fatigue

· hoarse voice

· drooping of eyelids

· double vision

Not everyone will have every symptom, and the degree of muscle weakness can change from day to day. The severity of the symptoms typically increases over time if left untreated.
Diagnosing myasthenia gravis          

MG can be difficult to diagnose, as the symptoms can be subtle and hard to distinguish from both normal variants and other neurological disorders.

1. Classification  
Classification scale, which is as follows: Myasthenia Gravis Foundation of America Clinical Classification[30]

	Class
	Description

	I
	Any eye muscle weakness, possible ptosis, no other evidence of muscle weakness elsewhere

	II
	Eye muscle weakness of any severity, mild weakness of other muscles

	IIa
	Predominantly limb or axial muscles

	IIb
	Predominantly bulbar and/or respiratory muscles

	III
	Eye muscle weakness of any severity, moderate weakness of other muscles

	IIIa
	Predominantly limb or axial muscles

	IIIb
	Predominantly bulbar and/or respiratory muscles

	IV
	Eye muscle weakness of any severity, severe weakness of other muscles

	Iva
	Predominantly limb or axial muscles

	IVb
	Predominantly bulbar and/or respiratory muscles

	V
	Intubation needed to maintain airway


2. Physical examination 

During a physical examination to check for MG, a doctor might ask to perform repetitive movements. For instance

· The doctor may ask to look at a fixed point for 30 seconds and to relax the muscles of their forehead.

· The clinical examiner might also try to elicit the "curtain sign" in a patient by holding one of the person's eyes open, which in the case of MG will lead the other eye to close.

3. Blood test:- If the diagnosis is suspected, serology can be performed:
· One test is for antibodies against theacetylcholine receptor. The test has a reasonable sensitivity of 80– 96%, but in ocular myasthenia, the sensitivity falls to 50%.

· A proportion of the patients without antibodies against the acetylcholine receptor have antibodies against the MuSK protein.
4. Ice test


Applying ice for two to five minutes to the muscles reportedly has sensitivity and specificity of 76.9% and 98.3%, respectively, for the identification of MG. Acetylcholinesterase is thought to be inhibited at the lower temperature, and this is the basis for this diagnostic test. This generally is performed on the eyelids when a ptosis is present and is deemed positive if there is a ≥2mm raise in the eyelid after the ice is removed.
5. Edrophonium test

This test requires the intravenous administration of edrophonium chloride or neostigmine, drugs that block the breakdown of acetylcholine by cholinesterase (acetylcholinesterase inhibitors). This test is no longer typically performed as its use can lead to life threatening bradycardia (slow heart rate) which requires immediate emergency attention. Production of edrophonium was discontinued in 2008.
6. Imaging 

A chest Xray may identify widening of themediastinum suggestive of thymoma, but computed tomography or magnetic resonance imaging (MRI) are more sensitive ways to identify thymomas and are generally done for this reason.
7.  Pulmonary function test 


The forced vital capacity may be monitored at intervals to detect increasing muscular weakness. Acutely, negative inspiratory force may be used to determine adequacy of ventilation; It is performed on those individuals with MG.
Management 
There is no cure for MG. The goal of treatment is to manage symptoms and control the activity of your immune system.

1. Medication

· Corticosteroids and immunosuppressants can be used to suppress the immune system. These medications help minimize the abnormal immune response that occurs in MG.

· Additionally, cholinesterase inhibitors, such as pyridostigmine     (Mestinon), can be used to increase communication between nerves and muscles.

2. Thymus Gland Removal

· Removal of the thymus gland, which is part of the immune system, may be appropriate for many patients with MG. Once the thymus is removed, patients typically show less muscle weakness.

· According to the Myasthenia Gravis Foundation of America, between 10 and 15 percent of people with MG will have a tumor in their thymus. Tumors, even those that are benign, are always removed because they may become cancerous.

3. Plasma Exchange

· Plasmapheresis is also known as a plasma exchange. This process removes harmful antibodies from the blood, which may result in an improvement in muscle strength.

· Plasmapheresis is a short-term treatment. The body continues to produce the harmful antibodies and weakness may recur. Plasma exchange is helpful before surgery or during times of extreme MG weakness.

4. Intravenous Immune Globulin  

· Intravenous immune globulin (IVIG) is blood product that comes from donors. It’s used to treat autoimmune MG. Although it’s not entirely known how IVIG works, it affects the creation and function of antibodies.

5. Lifestyle Changes

There are some things you can do at home to help alleviate symptoms of MG:

· Get plenty of rest to help minimize muscle weakness.

· If you’re bothered by double vision, talk to your doctor about whether you should wear an eye patch.

· Avoid stress and heat exposure, as both can worsen symptoms.

Complications of Myasthenia Gravis

· One of the most dangerous potential complications of MG is myasthenic crisis. This consists of life-threatening muscle weakness that can include breathing problems.

· Individuals with MG are at a higher risk of developing other autoimmune disorders such as lupus and rheumatoid arthritis.
· Cholinergic crisis due two over dose of acetycholine inhibitors 
Prognosis of mythenia gravis
· The prognosis of MG patients is generally good, as is quality of life, given very good treatment. the mortality associated with MG now is estimated to be around 3–5% which is attributed to increased awareness and medications to manage symptoms. 

· Monitoring of a person with MG is very important as at least 20% of people diagnosed with it will experience a myasthenic crisis within two years of their diagnosis requiring emergent medical intervention.

· Generally, the most disabling period of MG might be years after the initial diagnosis.
Nursing care Plan 

Admission assessment

An admission assessment should be completed by the nurse with a parent or care giver, ideally upon arrival to the ward or preadmission, but must be completed within 24hours of admission. Admission assessment is to be documented on the nursing admission form. Privacy of the patient needs to be considered all times.

Patient history

History of current illness/injury (i.e. reason for current admission), relevant past history, allergies and reactions, medications, immunisation status and family and social history. 
General appearance

Assessment of the patient’s overall physical, emotional and behavioral state. 
Considerations for all patients include: looks well or unwell, pale or flushed, lethargic or active, agitated or calm, compliant or combative, posture and movement.

Vital signs


Baseline observations are recorded as part of an admission assessment and documented on the patient's observation flow sheet. (Temperature:  Respiratory Rate: Heart Rate: Blood Pressure: Oxygen Saturation: Pain).

Common Nursing Diagnoses

– Fatigue
– High risk for aspiration
– High risk for ineffective airway clearance
– High risk for ineffective breathing pattern
– Impaired swallowing
– Risk for fluid volume deficit
– Risk for imbalanced nutrition less than body requirements
– Impaired physical mobility
– Urinary incontinence and Bowel incontinence
– High risk for injury
– Risk for infection
– Fear and Hopelessness
Planning / Implementation

1) Strictly administer medications at the right dose and the right time to avoid exacerbations (under and over doses can both produce harmful scenario to the client).

2) Administer anticholinesterase drugs such as Mestinon and Neostigmine and corticosteroid medication.

3) Assist client during plasmapheresis.

4) Provide scheduled adequate resting periods for the client.

5) Limit (emotional or physical) stressful activities as it could aggravate the symptoms.

6) Expose client to a quiet and peaceful environment, free from extreme temperatures.

7) Assist client in her basic needs and daily activities; eating, moving around, etc.

8) Secure emergency cart or intubation set, suctioning machine and catheters at bedside.

9) Educate client and family about the condition and compliance to treatments and necessary procedures.

10) Encourage the use of adaptive devices to prevent client from injury.

11) Assist client in daily supportive exercises.

12) Refer client to physical therapists for appropriate exercises regimen.

13) Encourage client to be involve in support groups and community dealing with myasthenia crisis.

14) Watch out for signs and symptoms of exacerbations.
Myasthenia Crisis

· Increase in vital signs: tachycardia, tachypnea, high blood pressure
· Cyanosis, restlessness
· Increased secretions
· Bowel and urinary incontinence

Cholinergic Crisis

· Hypotension
· Facial muscle twitching and blurring of vision
· Nausea and vomiting and excessive pulmonary secretion
· Dysphagia accompanied by difficulty in chewing, speaking and breathing

During myasthenia crisis, the nurse should:

· Administer anti-cholinergic medication as ordered.
· Assess and reassess respiratory status.
· Clear airway through thorough suctioning
· Administration of supplemental oxygen as advised
· Attach to ventilator assistance if necessary.

During cholinergic crisis, the nurse should:

· Hold cholinergic drugs as it could exacerbate the situation.
· Ensure airway clearance through prompt and thorough suctioning
· Administer supplemental oxygen and ventilation assistance as needed
· Strictly monitor hypotension

Prevention of Myasthenia Gravis


Prevention of myasthenia gravis may be possible once scientists understand the why the body’s immune system attacks neurotransmitters. However, prevention of myasthenia crisis – the most extreme form of the disorder  may be possible by taking a number of actions. Among these are:
· Taking anticholinesterase drugs as prescribed to minimize weakness in breathing muscles

· Avoiding respiratory infections

· Maintaining strength and weight with proper nutrition

· Planning rest periods

· Reducing emotional stress

· Inform the neurologist of other medications to avoid drugs that interfere with treatment
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