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Case Study: Neuropathy
PATIENT INFORMATION: 
Chief Complaint: The patient reported numbness on his toes and weakness, which has been present for the past two months. 
HISTORY OF PRESENT ILLNESS: A 35 years old Caucasian man presented in the outpatient department with complaints of numbness of the toe as and increasing weakness in the lower limbs. More so, the patient states that she has been experiencing the presence of a burning sensation on his feet. He admitted that he has been having trouble walking for the past week. The patient denied shortness of breath or chest pain, fever, chills, bloody stool, and hematuria. The physical examination revealed normal physiological functioning except for the increased sensations on the feet and hyperesthesia. 

ALLERGIES:None
PAST MEDICAL HISTORY: Diabetes mellitus type 2 since 2004 

SURGICAL HISTORY: None

FAMILY HISTORY: 
Mother- Mother is also diabetic and hypertensive for the past ten years.
Father: Father is alive and well with no history of medical conditions. 
SOCIAL HISTORY: The patient lives with his wife and two daughters. His support system is family and friends. The patient is a smoker (consumes one packet of cigarettes per day), drinks alcohol twice a week; however, he denies illicit drugs. He is an entrepreneur who owns several companies. His hobbies are watching and traveling. 
REVIEW OF SYSTEMS:
Constitutional:  Patient denies activity change; appetite change; chills; diaphoresis; patient reports fatigue and dizziness
Skin: No rash, itching, pruritis, nail, or hair changes
Head: Denies any headaches, dizziness, lightheadedness, or vertigo.
Eyes: The patient denies blurred vision, double vision, or tearing. 
Ears: Patient denies bilateral pain in ears, denies hearing loss, or ringing in the ears
Nose/Sinuses: No sinus tenderness, patent
Mouth/Throat: Denies any sore throat, hoarseness, or dysphagia. Tongue pink, good dentition, no gingival hyperplasia
Cardiovascular: Denies any chest pain
Respiratory: No respiratory distress, denies SOB
Gastrointestinal: normal bowel sounds. Negative rebound tenderness. (-) nausea and vomiting. Denies diarrhea. Constipation was reported.
Neurological: dizziness was reported. The face is symmetrical. Denies speech difficulty.
Hematological: Pt denies any hematemesis 
Psychiatric: The patient denies anxiety and depression. Mood and affect are appropriate.
Musculoskeletal: patient reports that he had fallen twice. The weakness of the muscles and difficulty in sitting up was presented. 
Endocrine: Reports history of diabetes controlled through diet.  Denies cold intolerance, heat intolerance, polydipsia, polyphagia, or polyuria.
Allergy: No known drug allergies

PHYSICAL EXAMINATION
General: Patient is awake, alert, and oriented x4.
Vital signs: BP 143/102mmHg, RR 23, Temperature 96.3*f, Pulse: 75, PO2 Sat96% as room air, Ht. 6.2’’, Wt. 190lbs., BMI 24.
Skin: Skin feels normal. Normal in appearance and texture. Nails pink without clubbing.
Head: Normocephalic, no lesions, no mass, no tenderness, even hair distribution. 
Eyes: Pupils are equally round, reactive to light and accommodation, Conjunctiva pink, sclera white/clear. Red reflex presents bilaterally, normal vessels without hemorrhage on fundoscopic examination.
Ears: Outer ear without lesions, skin intact, the same color as the face, tympanic canals normal, eardrum flat, translucent and pearly gray.
Nose/sinuses: Midline nasal septum, nostrils patent bilaterally, no nasal discharge, no tenderness over frontal and maxillary sinuses.
Mouth/throat: Pharyngeal walls are pink; tonsils are +2 in size. Tongue & lips normal in color, moist, no lesions, no periodontal disease noted, no submandibular or supraclavicular lymphadenopathy, a trachea in the midline.
Neck: Neck is Supple, no JVD, carotid artery upstroke is normal bilaterally without bruits.
Heart: Normal sinus rhythm, S1 and S2 normal, no murmurs, no gallops, or rubs, no abnormal pulsation.
Thorax and back: Symmetrical lung expansion, spine no deformity or tenderness. 
Lungs: Symmetric expansion on inspection, the respiratory effort even and unlabored without the use of accessory muscles, on palpation tactile fremitus equal bilaterally, normal resonant on percussion, mild wheezing present on bilateral lower lobes.
Abdomen: Flat contour, no visible lesions or abnormality on inspection, non- distended, soft, no tenderness on palpation, no hepatojugular reflux, normoactive bowel sounds in all four quadrants.
Extremities: Moves all, no discoloration or cyanosis, no clubbing or edema, good pulses with a regular rhythm.
Neurological: Patient is alert and oriented to questioning, cranial nerves II -XII intact, weak motor strength present, and sensory examination of the upper and lower extremities is abnormal (numbness and tingling sensation present), Increased sensitivity present, symmetrical and normal reflexes bilaterally in both extremities, poor gait. Ulcers present on the feet.  Normal speech and memory; motor coordination intact.
Genitourinary: External: Circumcised penis. No phimosis, paraphimosis, hypospadias, or discharge.  Scrotum: Properly descended testes. No cremasteric reflex. No masses or swelling. Diminished sexual reaction present.  

ASSESSMENT
Primary Diagnosis: Neuropathy
Neuropathy is a condition that occurs when there is damage to the nerves in the central and peripheral nervous system. Injury to the nerves can occur in the brain, spinal cord, or other body parts such as the face, mouth, internal organs, legs, feet, and hands (Stino & Smith, 2017). The nerves' work is to ensure that the signals are passed to different parts of the body and back to the brain for normal functioning and coordination of the body to establish various activities. When the nerves are damaged, dysfunction occurs, which disrupts the activities' coordination. The dysfunction may be influenced by the presence of genetic disorders, infections, systemic illness, and an injury. The prevalence of neuropathy is revealed to be 51% among people who have diabetes depending on the type of diabetes (type 1 or 2), glucose control, duration of diabetes, or the age of the patient. Therefore, this condition needs to be addressed through effective management. 
Pathophysiology: 
The pathophysiology of neuropathy is dependent on the presence of diabetes mellitus and its severeness. The disease process is multifactorial and is influenced by the presence of vascular disease, which occludes the vasa nervorum, dysfunction of endothelium which results from inadequate myoinositol, which leads to alteration of the myelin production and decreased activity of sodium-potassium adenine triphosphatase (Na-K ATPase) (Stino & Smith, 2017). Also, the development of chronic hyperosmolarity, which leads to edema of the trunks in the nerves, enhances the disease's development—the process results in sensation loss on the feet with consistent stress and injuries. The presence of foot deformities, including Charcot foot, metatarsal deformities, bunions, and hammertoes, increases stress on the feet leading to tissue breakdown. More so, consistent pressure from unfitting shoes and injuries from sharp or blunt objects causes ulcerations and blistering (Stino & Smith, 2017). When all these factors are combined, they lead to insufficient arterial blood flow, which increases the risk for amputation of the affected limb. 

DIFFERENTIAL DIAGNOSIS
Guillain-Barre Syndrome- this is a condition that occurs when the immune system attacks the nerves. The disease process for this condition is tingling sensation and weakness of the extremities (Siao & Kaku, 2019). The tingling sensation and weaknesses can spread to the whole system leading to paralysis. The main symptom that enhances this condition's diagnosis from other diseases is the gradual ascending paralysis. 
Uremia- is a condition caused by the increased levels of urea and creatinine in the blood. The condition is influenced by the kidneys' injuries, which affects poor excretion of creatinine and urea. The disease presents with manifestations such as trouble in concentration, nausea, vomiting, headache, cramping of the legs, and fatigue. 
Cauda Equina Syndrome- is a condition that occurs when the nerves below the spinal cord (cauda equina) are injured or damaged (Siao & Kaku, 2019). This condition is manifested through the loss of bladder and bowel control, numbness around the anus, pain radiating to the legs, and lower back pain. 
PLAN
Diagnostics
The diagnosis of neuropathy involves various procedures and tests. A medical history and physical examination are essential in diagnosing the condition. Medical history reveals the symptoms and underlying conditions such as diabetes, which is significant in diagnosing neuropathy. The physical examination will reveal the objective data, which reveals the signs that support the patient's complaints to diagnose the condition. Neurological assessment is significant in physical examination to reveal the sensations, muscle tone, and strength, coordination, and gait of the patient (Pop-Busui et al., 2017). The blood test is essential to detect abnormal immune reactions, hyperglycemia, and vitamin deficiencies that can predispose the patient to neuropathy. Imaging tests such as MRI and CT scan are significant to determine abnormalities such as tumors or herniated discs on the joints. Electromyography is an essential test used to determine the nerves' electrical activities to reveal nerve damage.  
Medical Treatment/Management 
There are various treatment options for neuropathy. Analgesics are among the common treatment options for neuropathy. Opioids such as oxycodone and tramadol can be administered to enhance pain management through locking the opioid receptors in the nerves that establish pain perception. Antiseizure medications such as pregabalin and gabapentin are significant in relieving nerve pain. Topical treatments such as capsaicin enhance neuropathy symptoms such as irritation and burning sensation (Tang et al., 2021). Lidocaine patches should be provided to the patient to enhance pain relief. Antidepressants such as amitriptyline and nortriptyline have been suggested to enhance pain management in patients with neuropathy. 
Non-pharmacologic treatment: 
The non-pharmacological management of neuropathy involves different therapies. One of the therapies that can be essential for the patient's management is TENS (transcutaneous electric nerve stimulation). In this therapy, electrodes are put on the skin to establish electric currents. It is done 30 minutes every day for a month (Pop-Busui et al., 2017). Physical therapy should be done to enhance muscle strength. Physical therapy enhances movements and the ability to perform activities of daily living. 
Education 
The patient should be informed about: 
· Adherence to medications to enhance quick recovery
· The patient should be provided with a sheet and be advised to keep track of pain while recording the range of pain on a scale of 0-10(Tang et al., 2021).
· The patient should enhance self-monitoring of blood sugar and ensure that abnormal ranges are reported.
· The patient should also follow a balanced diet schedule which includes low sugar intake, increased fluid intake, limiting sodium intake, and consume foods rich in whole fruits and vegetables while diminishing the intake of grains. 
· Advice the patient to quit smoking and alcoholism.
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