    What causes hyperthyroid? 

Hyperthyroidism also known as thyrotoxicosis, can be caused by Graves disease, toxic multinodular goiter, hyperfunctioning nodules, and thyroid carcinoma.   Thyrotoxicosis is caused because there are increased levels of thyroid hormone (Jones & Huether, 2006).  This excess of hormone can be endogenous or exogenous (Mistovich, Krost, & Limmer, 2007). 

· Graves disease is an autoimmune disease that affects the function of thyroid stimulation hormone (TSH).  This change in function causes the thyroid gland to increase its production and secretion of thyroid hormone(TH) (Mistovich, Krost, & Limmer, 2007). Graves disease is the most common cause of hyperthyroidism.  Genetics may play a part in the development of the disease.  It occurs in 1% of the US population and more commonly in women between the ages of 20-40 (Mistovich, Krost, & Limmer, 2007).  It can include one or a combination of the following:   hyperthyroidism; thyroid enlargement (goiter); opthalmopathy; and dermopathy (Jones & Huether, 2006).  The normal capacity of the thyroid is taken over by abnormal immunologic means.  There are thyroid autoantibodies found in most people with Graves disease that come from the IgG family.  T lymphocytes are sensitized to thyroid antigens and stimulate B cells to make stimulatory antibodies.  These stimulatory antibodies act like TSH by binding to the TSH receptor stimulating TH to be produced and secreted.  This leads to suppression of TSH and TRH because of the negative feedback from elevated levels of TH.  There is increased iodide uptake and increased rate of thyroid gland metabolism, which leads to enlargement of the gland in a goiter.  There is an increase in T3 production due to the hyperstimulation of the thyroid.  In hyperthyroidism there may be an increase in T4 (thyroxine) or T3 (iodothyronine).   Many of the symptoms of hyperthyroidism are due to the decrease in thyroid-binding globulin and increase production of TH.  The disease progresses slowly (Jones & Huether, 2006).     

· Nodular Thyroid disease.  There are times when it is normal for the thyroid gland to increase in size such as during pregnancy, puberty or iodine deficiency due to increased secretion of TSH.  There ends up being a larger number of follicles in the thyroid because of the increased TSH.  When the thyroid no longer is required to have increased levels of TH and TSH it goes back to its normal size but the cell changes may not reverse and may lead to hyperthyroidism.  A euthyroid state occurs if the cells remain there but stop functioning.  Once thyrotoxicosis happens the condition is called toxic multinodular goiter  (Jones & Huether, 2006).  
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What end organs are  affected by her diabetes and how? 

I would explain to Ms T.  that the organs affected are divided into two groups, microvascular affecting the smaller blood vessels diseases and macrovascular diseases which affect the larger blood vessels.  Macrovascular diseases include stroke, myocardial infarction (MI), and perippheral artery disease (PAD). Macrovascular disease denotes arterial diseases mostly in the coronary arteries and the arteries supplying blood to the brain and feet (Nair, 2007).  Diseases involving microvascular disease include retinopathy, renal disease, skin changes, and neuropathies.   (Barr et al, 2008).  

Cardiovascular System 

People with T2DM develop coronary heart disease at an earlier age then those who do not have diabetes and the disease is more severe and often results in death.  This patient population appears to have a higher rate of multi vessel disease leading to poorer outcomes.  People with T2DM are also at increased risk for blood clot formation due to platelet abnormalities resulting in increased blood coaguability.  Risk factors for coronary heart disease in those with T2DM include obesity, lipid disorders, hypertension and smoking.  PAD is a large risk factor in lower extremity amputations.  The presence of PAD is also a risk factor for cardiovascular death and the risk increases with the severity of PAD.  Those with PAD who do not have pedal pulses or a bruit in the femoral artery are at double the risk of developing coronary heart disease.   The most commons symptom is calf pain or cramping after walking approximately seven minutes.  It subsides with rest and these patients have slower walking times and can only walk limited distances.  The risk of PAD increases with age, duration of diabetes, peripheral neuropathy, and smoking.  Other conditions associated with PAD include Buerger's disease a chronic inflammatory disease which results in small clots in the small or medium sized arteries.  Faynaud's phenomenon where arteries in the hands or toes constrict in response to cold, emotional stress, or vibrating machines (Barr et al, 2008). 

Integumentary System 

Problems of the skin include ulcers and infections.  Sometimes skin problems are the first sign of DM.  More prone to bacterial infections and fungal infections of the skin.  If cared for properly these infection will resolve.  Other condition include diabetic dermopathy, necrobiosis lipoidica diabeticorum, blisters, eruptive xanthomatosis, digital sclerosis, disseminated granulomaannulare and acanthosis nigricans.  All of these are the result of poor glycemic contro (Barr et al, 2008). 

  

Muskuloskeletal System 

Those with T2DM with prolonged hyperglycemia are at risk for musculoskeletal conditions as a result of the accumulation of end products of glycolysis, changes in vascular supple, nerve, collagen, and muscle function.  Joint stiffness and contractures occur more often in this patient population (Barr et al, 2008). 

Nervous System 

Peripheral neuropathy is one of the most common problems related to T2DM.  Etiology involves a very complex combination of metabolic derangement of the nerve cells, altered blood flow, increased sorbitol concentrations and free radicals, alterations in nitric oxide and neurotropic grwoth factors.  This results in axonal damage to the myelinated and non myelinated nerves.  The most common neuropathy in this population is distal symmetrical polyneuropathy affecting the largest nerves before progressing proximally.  Other types of neropathy include thrombosis and ischemia of a single nerve, or a compression injury with nerve entrapment (Nair, 2007). 

Peripheral Neuropathy 

The most common presentation is altered sensation of the feet or hands.  The hands and feet are numb with tingling pins and needles, burning paresthesias or possble shooting pain.  Motor involvement presents with as weakness of the foot intrinsics, the lumbricals.  Pregression of neuropathy leads to loss of protective sensation, altered foot mechanics with excessive pressure distribution over the plantar surface, alteration in gait, repetitive unrecongnized trauma or injury, plantar ulcers, infection, osteomyelitis and possible amputation.  Plantar ulcer development may be compounded by macrovascular disease with arterial insufficiency, poor wound healing and autonomic neuropathy resulting in neuropathic fractures.  Mobilit impairmaints lead to disability in those with diabetes.  A less common occurance is the losss of motor dexterity of the hands related to sensory loss and intrinsic weakness and often accompanied by muscle atrophy and contractures(Barr et al, 2008). 

Diabetic Autonomic Neuropathy (DAN) 

Occurs frequently in patients with T2DM and affects many organs and blood vessels including skin, bone and musccles.  Organs with dual innervations via sympathetic and parasympathetic systems have the most involvement.  A patient with cardiovascular autonomic neuropathy (CAN) an autonomic neuropathy often presents with excercise intolerance with an abnormal heart rate, BP, cardia output response and will be unaware of of symptoms of cardiac ishemia or excercise indused hypoglycemia. Sometimes symptoms of postural hypotension will also go unoticed resulting in syncope without advanced warning. DAN involving the lungs has been reported in those undergoing general anesthesia, and hypoxemia placing them at increased risk for perioperative complications.  DAN can also involve the the nerves of the blood vessels, skin, muscle and bone.  Abnormal vasomotor regulation of blood flow to the legs leads to increased blood flow, peripheral edema, and increased osteoclast activity.  Complications in would healing also leads to increased complications and contributes to lower extremity amputations in those with T2DM (Barr et al, 2008). 

Kidney Disease 

Kidney failure is the end result of neuropathy resulting in the need for dialysis.  The only cure is a kidney transplant.  DM is the most common cause of kidney failure, even with well controlled disease neuropathy can still occur.  Kidney failure on average takes between 15 to 20 years to occur.  It starts with blood protein in the urine.  Kidneys show hyperfiltration during the first few years of diabetes.  As the kidney disease progresses the kidney filtration rate will decrease, and creatinine levels increase in the blood.  Poor glycemic control and insulin resistance are the two major risk factors for kidney neuropathy (Barr et al, 2008). 

Vision 

Diabetic retinopathy is one of the earliest complications and is associated with chronic hyperglycemia. It is estimated that retinopathy may be evident up to seven years before the diganosis of DM.  The eye vessels are very susceptible to microvascular damage.  Early stages are evident by microaneurysms and in later stages hemorrhages, retinal ishemia, neovascularization and vitreous or preretinal hemmorhage can occur resulting in blindness.  Diabetic macular edema is also common in DM.  Changes result from retinal thickening and the development of hard lipid exudates near or around the center of the macula and extending to the center macula in severe cases (Nair, 2007). 

Liver 

The development of "fatty liver" is related to obesity, insulin resistance and T2DM.  Hyperinsulinemia aids in the transport of free fatty acids from adipose tissue to the liver.  The fatty liver is more vulnerable to oxidative stress from increased synthesis of fatty acids, increased free radical production of oxygen and tumor necrosis factor.  Bacterial overgrowth from the intestines, alcohol consumption, certain medications, a diet low polyunsaturated fats, fiber, vitamin E and C, and a genetic predisposition can also result in liver damage.  An estimated 75% of those diagnosed with T2DM have some type of liver impairment (Barr et al, 2008). 
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What causes hyperthyroid? 

  

Hyperthyroidism results from excessive circulating levels of T4, T3 or both. The most common form of hyperthyroidism is Graves’ disease, followed by nodular goiter (Haas, 1987). 

  

Graves’ disease, a multisystem syndrome, is marked by increased production of thyroid hormone. Autoantibodies, known as thryroid-stimulating immunoglobulin (TSIs), are found in the serum of individuals with Graves’ disease. They stimulate the TSH receptor and cause an inappropriate stimulation of thyroid hormones (ibid.). The antibodies presumably arise secondary to a defect in suppressor T-lymphocytes that permit a clone of helper T-lymphocytes to interact with specific thyroid antigens, proliferate, and interact with B-lymphocytes producing TSI (Berkow & Fletcher, 1987). 

  

The function of the thyroid gland is to take iodine and convert it into thyroid hormones thyroxine (T4) and thriiodothyronine (T3). These cells combine iodine and tyrosine, an amino acid, to make T4 and T3, which are then released into the blood stream and transported throughout the body where they control metabolism (“How your thyroid works”, n.d.). Nodular goiter is characterized by a small autonomously functioning nodule that secretes thyroid hormone (Haas, 1987). Toxic adenoma and toxic multinodular goiter (Plummer’s disease) are possible causes for hyperthyroidism. One or more thyroid nodules occasionally hyperfunction autonomously for unknown reasons and excess T4 and T3 inhibit the hypothalamic-pituitary axis, thus stopping TSH production and decreasing production of hormone in the rest of the thyroid (Berkow & Fletcher, 1987). Iodine uptake in the hyperfunctioning nodule is increased while, in the rest of the gland, it is decreased (ibid.). 

  

  

  

  

What end organs are affected by her diabetes and how? 

  

Blood vessel disease (angiopathy) is common in people who are diabetic. Macroangiopathy is the disease of large and medium-sized blood vessels. These vessels are subject to atherosclerosis and arteriosclerotic vascular disease in diabetics with greater frequency than those who are nondiabetic (Price, 1987). Atherosclerotic plaque formation is believed to have a genetic origin, however its development seems to be promoted by the altered lipid metabolism common in diabetics.. Complications of macroangiopathy are cerebrovascular, cardiovascular and peripheral vascular disease (ibid.).  Microangiopathy, disease of the small blood vessels, is specific to diabetics and results in the thickening of the basement membranes of the capillaries and arterioles. The areas most affected by microangiopathy are the eyes (retinopathy), the kidneys (nephropathy and the skin (dermopathy) (ibid.). 
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