Unit 5: Questions on Type II diabetes

What signs and symptoms would you ask about now?  (fasting blood sugar elevated, normal thyroid function). 

Ms. T. symptoms are suggestive of Type II diabetes mellitus.  Questions for Ms. T. would include if she is experiencing:

· Fatigue or lack of energy

· Irritability 

· Polyuria

· Polydipsia

· Skin wounds that heal poorly

· Vaginal infections

· Blurred vision (if glucose levels are very high)

· Peripheral neuropathy (tingling or numbness in the hands or feet)

· Weight  changes (gain or loss)

· Frequent or recurring infections
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What end organs are affected by her diabetes and how?

Diabetes may contribute to many long-term complications involving several body systems.  Jones and Huether (2006) classify diabetic complications by those that are microvascular in nature, those that are macrovascular in nature, neuropathies, and infection.  Many of the systems involved work interdependently, meaning that if diabetic complications develop in one system, they may predispose the individual to developing complications in other systems.

Microvascular Changes

The common characteristics of diabetic microvascular changes include thickening of the capillary basement membrane resulting in decreased tissue perfusion, endothelial cell hyperplasia (proliferation), thrombosis, and pericyte degeneration (a pericyte is a cell associated with the walls of small blood vessels, that generally serves as a support structure) (Jones & Huether, 2006).  Elevated blood sugars precipitate these changes, which are thought to be due to the binding of the sugar molecule (glucose) to a protein or lipid, resulting in the production of by-products that may accumulate.  These microvascular changes result in hypoxia and ischemia of various organs.  The most common microvascular complications that may result from diabetes include retinopathy, involving the eye, and nephropathy, involving the renal system.

Retinopathy:  Diabetic retinopathy occurs from damage to the small blood vessels of the retina.  High blood sugars and high blood pressure can damage the vessels, causing them first to swell and weaken (NDIC, 2007).  Damage to the retina occurs slowly.  Jones and Huether described three stages of retinopathy in Table 21-14 (2006, p. 717).

Nephropathy:  The exact process of diabetic nephropathy is unknown.  The glomeruli are injured by at least two mechanisms: protein denaturation caused by elevated blood sugar levels, and the adverse effects of elevated intraglomerular pressure (Jones and Huether, 2006). The glomerulus enlarges and the glomerular basement membrane thickens, causing sclerosis of the capillaries.  Protein (albumin) leaks into the urine, and renal damage is progressive as the kidney loses its’ filtration ability (NKUDIC, 2008).  Wastes are retained, and blood pressure often rises.

Diabetic nephropathy can take many years to develop; kidney damage rarely occurs within the first ten years of diabetes (or damage is early and asymptomatic).  Impairments in kidney functions may also accelerate retinal dysfunction.

Macrovascular Changes

There are many factors that may contribute to the premature development of diabetic atherosclerosis, or that may accelerate the development.  These contributors include high levels of insulin, elevated triglycerides, low HDL, lipoprotein oxidation, the vascular consequences of the by-products of glucose binding (mentioned above), and altered endothelial function (Jones and Heuther, 2006).  As well, lipid deposition may occur more easily in diabetic individuals. High blood glucose levels over time can lead to increased deposits of fatty materials on the insides of the blood vessel walls (NDIC, 2005). These deposits may affect blood flow, increasing the chance of clogging and hardening of blood vessels (atherosclerosis).   

The macrovascular changes that occur in diabetes deal largely with cardiovascular alterations.  Diabetic individuals are at an increased risk for developing coronary artery disease, cerebral vascular disease (stroke, TIA’s), peripheral artery disease, and heart failure (Jones and Huether, 2006; NDIC, 2005).

Diabetic Neuropathies

Diabetic neuropathy is likely the most common diabetic complication, yet the process is poorly understood.  Nerve damage can occur throughout the body, and may be a result of genetic, metabolic, and environmental factors.  The distal portions of the neurons appear to be affected, and involve degeneration of the axon (Jones and Huether, 2006).  Several different neuropathies are known to occur, each with it’s own pathology, cause, and presentation.

Infection

Diabetic individuals experience an increased risk of infection, and subsequent morbidity and mortality, for several reasons.  These include loss or impairment of vision and sensation, leading to greater potential for breaks in skin integrity; the vascular complications described leading to a decrease in tissue oxygen supply as well as overall blood supply; impaired white cell ability due to ischemia and hyperglycemia; and the ability of pathogens to multiply rapidly and easily in a diabetic host, possibly due to increased levels of glucose in body fluids (Jones and Huether, 2006).

While considering ‘end-organ’ damage of diabetes has been a common historical method for looking at complications of this chronic illness, considering the complications in terms of the microvascular and macrovascular changes provides a broader understanding of the pathology of the change, and why it may be affecting particular organs.

Lisa and Nadine
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