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This assignment will discuss key aspects of neurogenic diabetes insipidus, which is also commonly referred as central diabetes insipidus. The main focus will be on a brief history, the pathophysiology, signs and symptoms, expected laboratory results, possible imaging orders, and the plan of care for these patients. 
History 


Diabetes insipidus has one of two causes, insufficient amounts of anti diuretic hormone, or decreased sensitivity to ADH in the kidneys. Neurogeninc DI, the focus in this paper, is caused from a decrease in ADH. There is also nephrogenic DI, which occurs when the collecting tubules in kidneys develop and insensitivity to ADH (Balestracci, Caletti, & Pinto2014). Neurogenic DI is normally the result of some form of lesion that damages the hypothalamus, pituitary, or both. This results in a decrease in the formation, secretion, or effective transport of ADH. Common causes of lesions include traumatic brain injuries, brain tumors, pituitary surgeries, thrombosis, and infections. Although it is uncommon, it can result from genetic or developmental abnormalities, and can even present in the prenatal period (Gunasuntharam, Jani, Kollamparambil, Mohan, & Penma, 2011). Neurogenic DI can either be permanent, or transient in nature, and the treatment thereof will differ depending on the presentation. 
Pathophysiology 


As mentioned earlier Neurogenic DI results from a decrease in ADH, also referred to as vasopressin, which results in an inability to concentrate urine, either partially, or totally. ADH works in the kidneys by increasing the permeability of the renal tubules to water. The increase in this permeability allows the kidneys to reabsorb water without reabsorbing sodium. This function is important in maintaining the volume and osmolarity of the circulatory fluid. Without proper ADH levels the kidneys will excrete large volumes of dilute urine, causing hypovolemia, and increased serum osmolarity. The main electrolyte imbalance is sodium and results in hypernatremia (McCance, 2010).
Signs and Symptoms

Typical signs and symptoms include excessive urination of dilute urine, excessive thirst, and excessive waking during the night to urinate. Other problems that can result include increased bladder size, hydronephrosis, excessive fatigue, headache, dry skin, and hair loss. Infant and children S&S may present as crying, growth abnormalities, hyperthermia, weight loss, anorexia, and fatigue. The normal amount of urine excretion ranges form 1-2 liters per day in adults. DI patients can excrete upwards of 12 liters per day. Urine specific gravity normally ranges from about 1.010-1.030, but in DI it can be as low as 1.005-1.000 (McCance, 2010). Without continually replenishing fluid volumes these patients can experience extreme dehydration, hypovolemia, and circulatory collapse (Day & John, 2012).
Expected Laboratory Values

The typical laboratory results evaluated for Neurogenic DI include, urine specific gravity, urine osmolarity, serum osmolarity, sodium, and serum ADH. In DI the expected values are as follows; urine specific gravity less than 1.010, urine osmolarity less than 200 mOsml/kg, serum osmolarity greater than 300 mOsml/kg, sodium greater than 145 mEq/L, and serum ADH level less than 1pg/mL (McCance, 2010).
Expected Imaging

Imaging is a less commonly used method of diagnosing DI but can be helpful in determining the root cause. Magnetic resonance imaging of the head can be a useful tool in determining defects on, or close to, the pituitary and hypothalamus, because it provides a detailed picture of the tissues in the brain. Ultra sound scans are another useful tool that can be used to determine enlargement of renal pelvis, and or ureters, which can result from the excessive urine excretion that happens in DI. 
Plan of Care

The plan of care for patients with neurogenic DI revolves around maintaining an adequate fluid volume status. For patients with less severe presentations oral fluid replacement can often manage the disease. When the condition worsens patients may require intravenous replacement of fluids, for example, when they become severely dehydrated or reach a hypernatremic state. The ideal IV replacement fluid is 5% dextrose in water, but care needs to be taken not to reverse hypernatremia to quickly, or induce hyperglycemia. In severe DI disease states patients may require synthetic ADH replacement therapy, which can be given orally, or by IV. Patients need to be educated on tracking input and outputs, early S&S of dehydration, hypernatremia, and hypovolemia. They also need education on planning for necessary fluid replacements and maintaining fluid volume throughout the day.  
Nursing Diagnosis
· Fluid volume deficit related to excessive urinary output as evidenced by increased thirst and weight loss.
· Disturbed sleeping pattern related to nocturia as evidenced by patient verbalization of increased episodes of awakening to urinate throughout the night. 
· Activity intolerance related to fatigue and frequent urination as evidenced bu weakness and fatigue.
· Knowledge deficit related to disease management as evidenced by patient verbalization of lacking understanding of disease management. 
· Fluid and electrolyte imbalance related to excessive excretion of water as evidenced by increased serum osmolarity and hypernatremia.
· Risk for hypovolemia and circulatory collapse related to more urine output than fluid intake. 
Medications


Pharmacologic therapy for neurogenic diabetes insipidus is mainly through the replacement of ADH and drugs that potentiate the effectiveness of low levels of ADH. One of the most common drugs used to replace ADH is desmopressin, which comes in the trade names of DDAVP, DDAVP Rhinal Tube, DDAVP Rhinyle Drops, and Stimate. Drugs used to increase the effectiveness of inadequate levels of ADH include chlorpropamide, carbamazepine, and clofibrate.
Conclusion

Neurogenic diabetes insipidus can be a difficult disease to diagnose, and poses a significant risk to the patient left undiagnosed, due to deficient fluid volume status and electrolyte imbalances. Once diagnose, however, is easily managed in most situations. This condition requires continuing education and active participation on the patient’s part to reduce the chance of negative outcomes. Patients need to be aware of their needs and have plan in place to manage the disease. Pharmacologic therapy is a highly effective treatment for DI and indicated for severe condition, however, for those without insurance this can be an expensive treatment plan. In many instances the expense of pharmacologic therapy can be avoided by simply increasing fluid intake throughout the day, which is an inexpensive alternative for those with less severe disease states.  
References

Caletti, M., Balestracci, A., & Pinto, D. (2014). Pre- and post-treatment urinary tract findings in children with nephrogenic diabetes insipidus. Pediatric Nephrology, 29(3), 487-490. doi:10.1007/s00467-013-2689-z

John, C. A., & Day, M. W. (2012). Central Neurogenic Diabetes Insipidus, Syndrome of Inappropriate Secretion of Antidiuretic Hormone, and Cerebral Salt-Wasting Syndrome in Traumatic Brain Injury. Critical Care Nurse, 32(2), e1-e8. doi:10.4037/ccn2012904

Kollamparambil, T. G., Mohan, P. V., Gunasuntharam, K., Jani, B. R., & Penma, D. G. (2011). Prenatal presentation of transient central diabetes insipidus. European Journal Of Pediatrics, 170(5), 653-656. doi:10.1007/s00431-010-1340-2

McCance, K. (2010). The Endocrine System. In Pathophysiology the biologic basis for disease in adults and children (6th ed., pp. 730-732). St. Louis, MO: Mosby Elsevier.

Robben, J. H., & Deen, P. T. (2007). Pharmacological Chaperones in Nephrogenic Diabetes Insipidus: Possibilities for Clinical Application. Biodrugs, 21(3), 157-166.

Yi-Chun, C., Tzu-Yuan, W., Pey-Yu, Y., Nai-Hsin, M., & Li-Wei, C. (2009). Permanent central diabetes insipidus after mild traumatic brain injury. Brain Injury, 23(13/14), 1095-1098. doi:10.3109/02699050903379396

