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Carpal Tunnel Syndrome
Pathophysiology
Carpal tunnel syndrome (CTS) is a condition associated with compressive neuropathy of the wrist's median nerve. The Carpal tunnel is at the palm base and bounded on the three sides of the carpal bones and transverse carpal ligament on the anterior side. Inside the carpal, there is a median nerve, synovial sheath, and flexor tendons. Carpal tunnel is the common snare neuropathy linked to repetitive, forceful movements or vibrations that exposes a person risk of the condition. This condition is the most common neuropathy of the median nerve, which accounts for 90% (Aboong, 2015). This prevalence is linked to the combined phenomena of traction and compression. The nerves' reduction leads to intraneural microcirculation disorders, lesions in the axon, and myelin sheath, which leads to alterations of the connective tissues. The passage influences the nerves' entrapment through the compartments, which is too tight, leading to the altered functioning and damage of the nerves in the compression site. The entrapment of the median nerve is the most common occurrence. Scholars have suggested a combination of various mechanisms that influence the pathophysiologic process of CTS. 
[bookmark: _GoBack]The interacting agents include synovial hypertrophy, median nerve compression, compression of the connective tissues, microcirculation injury, and increased tunnel pressure. In diabetic patients, CTS's presence is linked to internal factors, which include deficiency of neurotrophic factors (including nerve growth factors) and hyperglycemia (Aboong, 2015). In increased carpal tunnel pressure, there are two nerve compression areas; the proximal position of the carpal tunnel is influenced by the wrist flexion and change in thickness and rigidity between the proximal portion of transverse carpal ligament and antebrachial fascia. The second mechanism linked to increased pressure is the narrowing of the part at the hamate hook. Normal pressure in the carpal tunnel is 2010mmHg (Aboong, 2015). Changes in fluid pressure enhance wrist movement, which increases the pressure ten times, and the flexion increases it eight times. The ligaments are affected by the pathologic changes, which also increases pressure as the alteration of flexibility, and connective tissues are initiated.
In microcirculation injury, there is a blood-nerve barrier and ischemic vascular injury, which influences CTS occurrence. Increased pressure in the tunnel leads to the breakdown of vasculature in the barrier leading to the accumulation of inflammatory cells and proteins. This process can influence miniature closed compartment syndrome through increasing the permeability leading to increased endoneurial pressure and interfascicular edema (Aboong, 2015).  Also, the connective tissue alterations enhance the development of the disease. The change in the nerve fiber layers (endoneurium, perineurium, epineurium, and mesomerism) influences the condition's development. In epineural adhesions and compression, the wrist's mobility is hindered, leading to the development of lesions following repeated traction of the nerve endings in the wrist movements. The chronic rise in pressure enhances gradient pressure, which redistributes to parts of the nerve that are not affected.
Plan
Differential Diagnosis
Wrist Arthritis
Arthritis of the wrist involves the inflammation of the wrist joint. Different types of arthritis affect the wrist, which includes osteoarthritis, rheumatoid arthritis, and posttraumatic arthritis. Osteoarthritis occurs when the wrist joint cartilages wear out (Dean et al., 2018). Rheumatoid arthritis is an autoimmune condition that leads to damage to the joint. Posttraumatic arthritis is linked to the presence of injury to the wrist joint.  The disease presents with swelling, pain, weakness of the joint, and reduction in motion range. This condition is not the patient's actual diagnosis since the patient presents with pain while other clinical manifestations such as swelling and weakness are not present. However, this condition should be ruled out through diagnostic tests to ensure that it is excluded with evidence in the patient's diagnosis.
Cervical Radiculopathy (C6)
Cervical radiculopathy is a condition that occurs due to the nerve compression in the herniated disk or arthritic spurs of the bone. The disease produces a radiating arm and neck pain or causes motor dysfunction, sensory dysfunctions, and numbness in the upper extremities and neck. The condition is influenced by pathologies, which leads to clinical problems on the nerve roots (Caridi et al., 2011). The pathologies include lesions, traction, irritation, and compression of the nerve roots caused by degenerative spondylitis changes, foraminal narrowing, and herniated discs. Most of the time, the condition occurs unilaterally. Therefore, this condition is excluded from the actual diagnosis of the patient because of its presenting features. Radiating arm pain, motor dysfunction, and numbness are not presented in the patient's complaints, which enhances the exclusion of the condition in the actual diagnosis. However, the disease has to be evaluated to ensure that the condition is confirmed to be absent.
Wrist Tendonitis
Wrist tendonitis occurs when there is inflammation of the tendons of the wrist. The condition may affect one or more tendons. The manifestations of the disease include warmth or stiffness, swelling, and pain on the wrist. The presence of small microtears occurs when there is a repetitive injury on the wrist. When a patient is affected by this condition, the wrist’s movement in one or more directions, rotation, and being of the hand may be painful. However, research shows that the diagnosis of wrist tendonitis can be tendinosis, which involves the chronic non-inflammatory condition. The tendon degenerates’ collagen fibers due to chronic overuse in the absence of time to heal (Bass, 2012). Wrist tendonitis is the condition of the wrist, which is involved with similar symptoms to CTS. However, the presence of swelling, stiffness, and warmth excludes the patient’s actual diagnosis.
Diagnosis
The diagnosis of CTS is made through history, physical examination, and diagnostic tests. The different strategies used provide quality information that is reliable to ensure that confirmation of the condition is based on various evidence sources.
History
In this section, the health care provider asks the patent concerning the occurrence of the condition. This includes the chief complaint, history, medical history, surgical procedure, social history, and family history. History provides an opportunity to realize the past and present factors that influence the disease. The patient offers information to ensure that the doctor can determine the probability of the condition. The disease’s risk factors, such as injury, repetitive motion, or autoimmune disorders, provide information on the exposure to the disease.
Physical examination
The physical examination will involve mainly examining the strength of muscles of the hands and motion of the fingers. The wrist joint will be inspected for a range of movement. When the patient bends the wrist, and the nerve is tapped or pressed, symptoms are triggered to confirm CTS’s presence, such as numbness, tingling sensation, weakness, and pain.
Diagnostic Tests
One of the diagnostic tests is X-rays. X-rays are imaging tests that reveal the state of the affected area of the wrist. X-rays can be done on the affected wrist to exclude other factors that lead to wrist pain, such as fracture or arthritis (Genova et al., 2020). However, X-rays are suggested to be less helpful in enhancing the diagnosis of CTS. 
Electromyography is the other imaging test that assesses the electrical conduction of the muscles. In this test, a thin needle electrode is inserted into the muscles to evaluate the electric conduction when the muscles are at rest or conduction mode (Genova et al., 2020). This test will be used in the patent to identify the damaged muscles controlled by the median nerve and rule out other diseases.
In Nerve conduction evaluation, two electrodes are connected to the skin, and shock is passed through the median nerve to evaluate if the impulses will be diminished at the carpal tunnel (Genova et al., 2020). The test is useful in diagnosing CTS and diagnosing other conditions.  
Medical Management
Different management strategies can be used to enhance the treatment of CTS. One of the strategies is the use of local corticosteroid injection. There has been increasing evidence that suggests corticosteroid injection administered locally is useful in the treatment of CTS. Corticosteroids also enhance the delay for the need for a surgical procedure in CTS patients. Atroshi et al. (2013) carried out a study among 111 participants, which shows that methylprednisolone leads to improvement in patients with CTS within ten weeks of treatment. Splinting is another effective treatment for CTS. Splinting is beneficial because of its tolerability, cost-effectiveness, and simplicity. Oral medications such as prednisolone 20mg once a day for 14 days, enhance functionality and symptoms (Carlson et al., 2010). NSAIDs (Nonsteroidal anti-inflammatory drugs) are used to improve the treatment of symptoms. Clinical manifestations such as swelling and pain can be managed through administering NSAIDs. Also, diuretics are significant in relieving pressure in the wrist joints. Pyridoxine (vitamin B6) is also suggested to enhance the treatment of nerve disorders in CTS. Also, surgery can be used to improve carpal tunnel release by opening the wrist.
Prognosis
CTS is a condition that responds to treatment well; however, a small portion of patients reports to recover completely after treatment. Residual weakness and numbness are common among patients who have undergone CTS treatment (Carlson et al., 2010). However, when a surgical procedure has been carried out, there is a need for the patient to modify work for several weeks. Keeping the wrist straight, wearing splints, rest, and stretching exercises prevent worsening of the symptoms.
Follow-up and Referrals
After the conservative treatment of CTS, follow up management should be enhanced by the health care providers. The patient should undergo follow-up management for 4-6 weeks after discharge. However, patients who have not achieved the desired outcome in treatment should be referred to the surgical specialists to ensure that surgical management option is considered. More so, consistent symptoms after CTS release in surgery should influence the patient's referral to electrophysiologic studies for more assessment.
Patient Education
The patient should be informed that the symptoms' improvement is expected within 4-6 weeks if the treatment was successful. The patient should be advised to wear her wrist splint at night to regulate signs and prevent the wrist from curling when asleep. All the activities should be done using a healthy body and alignment of the wrist. The patient should inform that all activities that require repeated motions, the vibration of the hand, or heavy grasping should be limited (Genova et al., 2020). If the patient undergoes surgical management, she should be advised to be aware that recovery takes longer. However, symptoms such as pain will improve.
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