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Kise Case Studies Three and Four
Case Study Three
1. What is the differential diagnosis of this patient’s clinical deterioration and why?
	This patient is experiencing acute respiratory distress syndrome (ARDS).  The definition of ARDS is an acute hypoxemic respiratory failure following a systemic or pulmonary insult without evidence of heart failure (McPhee & Papadaki, 2011).  The patient’s tachypnea with respiratory rate of 25 breaths per minute, increase in minute ventilation to 18 liter per minute, airway pressure of 60 cm H2O, diffuse airway pattern on the chest X-ray, and PO2 level of 39 mmHg are all suggestive of ARDS.
	The first differential diagnosis of this patient’s clinical deterioration is pneumonia.  This patient is at increased risk for aspiration due his is decreased level of consciousness following his traumatic event.  Aspiration is an independent risk factor and major direct cause for the development of ARDS (Raghavendran, Nemzek, Napolitano, & Knight, 2011).  Health care acquired pneumonia (HCAP) or ventilator assisted pneumonia (VAP) is less likely due to the patient’s duration of hospitalization thus far.  Pneumonia that develops 48 hours after being admitted to the hospital is considered HCAP and patients that develop pneumonia after 48 hours of being on a ventilator are considered VAP (Torres, Ferrer, &  Ramo´n Badia, 2010).
	     The second differential diagnosis is transfusion-related acute lung injury (TRALI).  TRALI is the development of symptoms that include dyspnea, cyanosis, bilateral pulmonary edema, hypotension, fevers, chills, cough, and large amounts of frothy fluid out of the endotracheal tube of intubated patients.  This generally occurs approximately six hours after transfusion but can occur as soon as 1 to 2 hours post transfusion (Kopko, 2010).  This patient is at risk for TRALI due to receiving a large amount of blood transfusions in the emergency department, as well as 8 units of whole blood plus additional blood products in surgery.  Although it not known what causes TRALI, there are two immunological triggers that are suspected.  The first is a response by antibodies reacting with the corresponding or cognate antigen.  The second possible cause is the transfusion of biological response modifiers.  TRALI is a clinical diagnosis in which there is no test that can be done to make the specific diagnosis and is diagnosed by exclusion (Kopko, 2010). 
	The third diagnosis that should be considered for this patient’s deterioration is acute heart failure.  The patient’s recent trauma with chest injuries, hypotensive state, emergency surgery, and large amount of fluid and blood received could all contribute to possible acute heart failure.  The symptoms of acute heart failure are usually due to pulmonary edema as a result of increased left ventricular filling pressure that can occur with or without low cardiac output (Gheorghiade et al., 2005).  The patient’s history is not given in the information for this case study.  Given the patient’s age of 77, it would be beneficial to obtain a past medical history from family or through chart reviews to determine if this patient has underlying heart disease or other comorbidities that could be contributing to the patient’s clinical deterioration.  
2. What are the risk factors that put this patient at risk for ARDS? Provide rationale.
	There are multiple risk factors that put this patient at risk for ARDS.  The first risk is the patients decreased level of consciousness and possible aspiration of gastric contents.  If aspiration has occurred, pneumonitis can develop and quickly lead to pneumonia and the more serious condition of ARDS.  The trauma that this patient has sustained from his motorcycle accident, especially his open femur fracture, with emergency surgery puts him at risk for infection which could lead to sepsis.  Sepsis is the most common cause of patients development of ARDS (Fauci et al., 2009)	
The type of injuries that occurred in this patient also puts him at increased risk for ADRS.  These injuries include flail chest on the right side, pelvic fractures, open femur fracture, and closed displaced left tibia fracture.  The bruising of the chest wall along with the other associated injuries puts this patient at high risk for ARDS due to his chest trauma (Saguil & Fargo, 2012).  The patient’s pelvic fractures and long bone fractures of the femur and tibia are associated with causing fat emboli that can lead to acute lung injury and/or ARDS (Jain et al., 2008).  
	As mentioned earlier in this paper, the large amount of blood transfusions could have caused a transfusion-related lung injury and increases the risk for ARDS.  The most common causes of ARDS are sepsis, bacterial pneumonia, trauma, multiple transfusions, gastric aspiration, and drug over dose (Fauci et al., 2009).  Other risk for ARDS includes inhalation injury, near drowning, and respiratory syncytial virus (Saguil & Fargo, 2012).    
3. What are the specific considerations for managing an elderly trauma victim? Provide rationale.
         The specific considerations when taking care of an elderly trauma victim include altered physiology, polypharmacy, and ethical considerations.  The first considerations in these patients are the physiologic changes that occur with age.  There are multiple systems that may be altered with age including the respiratory, cardiovascular, renal, nervous, and musculoskeletal systems.  These changes should be kept in mind when managing care of the elderly trauma victim.  For example, ventilator settings with chronic obstructive pulmonary disease, amount of fluids given in heart failure patients, drug elimination with decrease renal or hepatic function, baseline mentation in Alzheimer and dementia, and increased risk for injury in these patients due to decreased bone density and reduced muscle mass (Sakar, 2009).  
It is very important when possible to get the history of preexisting conditions when managing the patient’s care. Preexisting diseases and co-morbidities are generally accompanied by polypharmacy use.  Medications that can influence the clinical course of an elderly trauma victim include anti-hypertensive, diuretics, and anticoagulants among others.  Diuretics and ACE inhibitors can cause hypotension and electrolyte imbalances. Anticoagulants can increase the risk or amount of bleeding and anti-hypertensive can give exaggerated hypotension with hemorrhage (Sakar, 2009).  Drug interactions are also another consideration when treating a patient with possible polypharmacy use.     
Ethical considerations should always be taken into account when providing care for any patient and that includes the elderly trauma victim.  Ethical issue that may arise in these patients are the use of blood products and the patient’s code status or predetermined wishes in the event they are no longer able to make decisions for themselves.  Some religions and patient’s beliefs are against receiving blood products and should be considered.  Some effort to investigate the patient’s wishes should be done, but this is going to vary from case to case given the situation at the time.
	Calland et al. (2012) has published guidelines on the evaluation and management of the geriatric patient.  This paragraph is a summary of their recommondations.  With all other factors being equal, advanced age is not a predictor of outcomes after a trauma and these patients should be treated no different than other trauma victims. A Glasgow coma scale (GCS) < 8 in trauma victims greater than 65 years of age is associated with a poor prognosis. If no improvement in GCS is seen within 72 hours then consideration for limiting aggressive treatment should evaluated.  Post-injury complications are related to higher risk for mortality and greater length of hospital stays.  Inventions to reduce the risk of complications should be taken and will lead to optimal patient outcomes in elderly trauma victims (Calland et al., 2012).   

4. How would you manage this patient’s hypoxemia? Provide rationale. 
   	     The patient in this case study has developed ARDS and should be treated accordingly.  The National Heart, Lung, and Blood Institute’s ARDS Clinical Network (ARDSNet) has developed a mechanical ventilation protocol for the treatment of ARDS patients.  The first intervention to manage the patient’s hypoxemia is to increase the FiO2 on the ventilator settings.  The goal for oxygenation is to achieve a PaO2 of 55-80 mmHg or a SpO2 of 88%-95%.  By increasing the FiO2, it allows for greater oxygen delivery to increase the patient’s oxygenation well the appropriate ventilator setting changes can be made to achieve target goals for treatment of ARDS.  Once the goals are met, the minimum level of FiO2 should be used to obtain the goal oxygenation.  The second intervention is to change the ventilator tidal volume setting to achieve an initial tidal volume of 8 ml/kg based on the patients calculated predicted body weight (PBW).  After the initial tidal volume of 8 ml/kg is set, reduction in the tidal volume by 1 ml/kg at intervals of ≤ 2 hours until the target tidal volume of 6 ml/kg PBW is reached.  The initial ventilator rate setting should be set to approximate baseline minute ventilation, but should not exceed 35 breaths per minute (National Heart, Lung, and Blood [NHLB] ARDS Network, 2010).
	In addition to increasing the FiO2, it is appropriate to also increase the positive end-expiratory pressure (PEEP) to reach and maintain the oxygenation goal.  PEEP is used to mitigate end-expiratory alveolar collapse (Sagana & Hyzy, 2013).  The ARDSNet protocol has two charts of incremental FiO2/PEEP combinations that may be used when trying to reach the patient’s oxygenation goal.  The first uses lower PEEP with higher FiO2 delivery.  The second combination uses higher PEEP with lower FiO2.  Using higher levels of PEEP has showed trends towards a mortality benefit, but there was no statistical significant decrease in mortality before hospital discharge between the use of high levels of PEEP verse low levels of PEEP (Santa Cruz, Rojas, Nervi, Heredia, & Ciapponi, 2013).   
	In addition to the oxygenation goal, plateau pressure and pH goals have also been set.  The plateau pressure goal for ARDS patients is > 25 cm H2O and ≤ 30 cm H2O.  To reach the plateau pressure goals, the tidal volume should be adjusted by 1 ml/kg PBW no lower than 4 ml/kg PBW and not higher than 6 ml/kg PBW unless breath staking or dys-synchrony occurs.  If breath staking or dys-synchrony is present, then an increase in the tidal volume of 1 mg/kg PBW to a maximum of 8 ml/kg PBW may be used if plateau pressure remain ≤ 30 cm H2O.  The goal for pH is 7.30 – 7.45.  The respiratory rate setting on the ventilator should be adjusted to maintain the pH goal but should not exceed 35 breaths per minute (NHLB ARDS Network, 2010).  
5. What are the problems associated with PEEP?
	There are some adverse consequences with the use of PEEP, especially at high levels.  There are no absolute contraindications for the use of applied PEEP, but it should be used with caution in certain situations.  PEEP increases intrathoracic pressure which can decrease venous return, lower cardiac output, and cause hypotension.  The increase in intrathoracic pressure created by applied PEEP may also decrease cerebral venous outflow and cause an increase in intracranial pressure.  Therefore PEEP should be used with caution in patients with head trauma or already at risk of increased intracranial pressure (Sagana & Hyzy, 2013).
	The use of applied PEEP also increases the risk for barotrauma which results in a pneumothorax.  In ventilated patients, especially with ARDS, the pneumothorax can develop quickly into a tension pneumothorax and create a life threatening situation.  Santa Cruz et al. (2013) found no statistical significant difference between the uses of high verse low PEEP associated with barotrauma in acute lung injury and ARDS patients.  
6. What is the mortality rate associated with ARDS?
	The mortality rate associated with ARDS is approximately 25% to 40% in recent years.  This is a great improvement from 20 years ago where the approximate mortality rate was 50% to 70% (American Lung Association, 2008).  Zambon and Vincent (2008) conducted a systematic analysis of the literature on acute lung injury (ALI) and ARDS to document possible trends in mortality.  The analysis included 72 studies from 1994 to 2006.  The authors found the overall pooled mortality rate for all studies was 43% (95% CI, 40% to 46%).  A metaregression analysis suggested a significant decrease in overall mortality rates of approximately 1.1% per year over the time period from 1994 to 2006.  Zambon and Vincent (2008) concluded that there analysis was consistent with reduction in the mortality rates in the general population with ALI/ARDS over the past 10 years.             	                        
Case Study Four
	A 55 year old white male presents to the emergency department complaining a severe headache, palpitations, abdominal pain, intermittent nausea, and feels like he is going to “pass out”.  The patient is very anxious and states this is the fourth episode like this in the last two months.  He was diagnosed with hypertension about six months ago and was started on hydrochlorothiazide and lisinopril by his family doctor.  Recently the doses on his hypertensive medications have been increased because of poor blood pressure control.  The patient denies any other past medical or surgical history other than his recent diagnosis of hypertension and has no known drug allergies.  He has monitored his blood pressure daily at home since starting the medications and states his blood pressures have consistently been around 150’s over 90’s.  The patient’s height is 6 foot and weight is 109 kg which gives him a BMI of 32.5.  During his assessment you find the patient to be diaphoretic and very anxious.  The EKG shows sinus tachycardia with a ventricular rate of 107 but otherwise normal.  The patient’s blood pressure is 189/105 mmHg, respiratory rate of 22 breaths per minute, SpO2 is 99% on room air, and temp of 99.0˚F.    
	The patient is put on the monitor and orders are placed for a complete blood count with differential, renal panel, liver function tests, lipase, urinalysis, abdominal and pelvic computed tomography (CT) scan with oral contrast only, and a chest X- ray.  The chest X-ray reveals mild cardiomegaly with normal pulmonary findings and the CT scan was read as possible right adrenal gland mass, limited study without IV contrast.  The complete blood count and renal panel were unremarkable except for a calcium level of 13.3 mg/dL, glucose of 165 mg/dl, creatinine of 2.1 mg/dL, and BUN of 46 mg/dL.  The patient was given 10 mg of hydralazine IV, 1 mg of Ativan IV, and a bolus of one liter 0.9 normal saline IV.  He was admitted to the telemetry unit for further evaluation.         
1. What are the differential diagnoses for this patient? Provide rational 
	The first differential diagnosis for this patient’s hypertension is a pheochromocytoma.  Pheochromocytoma is an identifiable cause of hypertension that can lead to resistant hypertension.  The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) define resistant hypertension as failure to reach blood pressure control in patients that are adherent on full doses of three hypertension medications with one being a diuretic.  This patient does not meet the requirement for the diagnosis of resistant hypertension, but is suspicious of a pheochromocytoma due to his presenting symptoms, questionable adrenal gland mass on CT, and difficult to control blood pressure.  Pheochromocytomas are catecholamine secreting tumors that arise from the adrenal medulla that usually release both epinephrine and norepinephrine.  Excessive levels of epinephrine will cause tachycardia, while elevated levels of norepinephrine cause hypertension.  Although rare, these tumors can be deadly and often are undiagnosed (McPhee & Papadakis, 2011).  It is important to note that only about 5% of adrenal incidentalomas that are detected by CT or magnetic resonance imaging (MRI) are pheochromocytomas, thus the appropriate diagnostic evaluation and testing should be performed if suspected (Longo et al., 2012).. 
	   The second diagnosis for this patient is renal artery stenosis.  This is another identifiable cause of hypertension and can also lead to resistant hypertension.  This should be suspected due to the patient’s acute kidney injury with elevated creatinine of 2.1 mg/dL, BUN of 46 mg/dL, and that the first documented onset of kidney failure is after the age of 50.  Renal artery stenosis is typically caused by atherosclerosis of the renal arteries that is more typical in older men, or by fibromuscular dysplasia usually seen in young women (Fauci et al., 2009).  Other circumstances that would raise suspicion for renal artery stenosis are the presents of an epigastric or renal artery bruits, current atherosclerotic disease of the aorta or peripheral arteries, the abrupt decline in kidney function after administration of an angiotensin converting enzyme inhibitor (ACE I), or episodes of pulmonary edema with associated abrupt surges in blood pressure (MchPhee & Papadakis, 2011).    
	Another possible diagnosis for this patient given his obesity and problems sleeping at night is obstructive sleep apnea.  Hypertension and resistant hypertension can be caused by a patient having obstructive sleep apnea.  This is common in patients with obesity in which approximately 70% of people with sleep apnea are obese.  The patient states that he does not sleep well and often wakes up in the middle of the night feeling anxious.  This may be caused by the patient having sleep apnea.  The diagnosis of obstructive sleep apnea should always be ruled out in patients with difficult to control blood pressure and a history of snoring. The diagnosis can be made by polysomnography.  Weight loss may help or cure a patient’s sleep apnea and continuous positive airway pressure (CPAP) is an effective therapy in these patients (Longo et al., 2012).  The diagnosis of anxiety with severe anxiety attacks would also be appropriate to evaluate in this patient and would explain many of his symptoms.  Although a primary diagnosis of anxiety may be made, it is more likely that anxiety is a secondary diagnosis and may be causing an increase in the patient’s symptoms and blood pressure in relation to the primary cause of his hypertension.  Other secondary causes of hypertension include renal parenchymal disease, coarctation of the aorta (usually found in children and young adults), hyperaldosteronism, Cushing’s and adrenogenital syndromes, thyroid disease, cocaine use, hyperparathyroidism, and acromegaly (Fauci et al., 2009)
2. What diagnostic test should be performed in the evaluation for pheochromocytoma? Be specific and provide rationale.  
	Pheochromocytoma is diagnosed based upon having documented elevation of catecholamine excess by biochemical testing and localization of the tumor by imaging.  The catecholamines that are released by these pheochromocytomas are epinephrine, norepinephrine, and dopamine.  Elevated serum and urine levels including metanephrines, which are methylated metabolites of catecholamines, are the cornerstone for diagnosis.  When values are three times the normal levels in these tests, it is highly likely that a pheochromocytoma is present (Longo et al., 2012).  
	A 24 hour urine sample needs to be obtained and specific orders for vanillylmandelic acid, catecholamines, fractionated metanephrines, and total metanephrine levels.  It is important to get this full panel or at least both the fractionated metanephrines and total metanephrines, due to the varying sensitivity and specificity of these tests.  The urinary assay for total metanephrines is the most sensitive at about 97%.  Patients that have pheochromocytomas typically have a total metanephrine per milligram of creatinine level of greater than 2.2 mcg, and more than 135 mcg total catecholamines per gram of creatinine (McPhee & Papadakis, 2011).  The results from these tests can help make the correct diagnosis for these patients.  It is also important to note that urine and serum levels for metanephrines must always be included to the work up of pheochromocytoma.  The reason for this is that not all pheochromocytomas secrete large amounts of catecholamines on a continuous basis, but only in the times of a paroxysmal attack or not at all.  These pheochromocytomas are termed as “silent” or “nonfunctional” tumors.  However, most of these silent tumors do synthesize and metabolize catecholamines into metanephrines and cause elevated levels in the serum and urine (Pacak, 2007).   
	Serum levels for free metanephrines and catecholamines may also be tested and are easier to obtain then a 24 hour urine sample.  The serum level for fractionated free metanephrines for diagnosis of pheochromocytoma is effective in ruling out the disease, but a positive test should only raise suspicion due to many false positive results (Sawka, 2004).  When free metanephrines and catecholamines levels are borderline on these tests, it is important to rule out other causes including diet or drug exposure.  Other pharmacological test that may be used includes the phentolamine test and the glucose provocation test.  These tests have a lower sensitivity then the standard tests and are not recommended for routine use in the diagnostic efforts for pheochromocytomas (Longo, et al., 2012).
	If imaging is warranted after laboratory testing, then there are several options available for imaging studies.  These tests include CT scan, MRI, metaiogobenzylguanidine (MIGB) scintigraphy, somatostatin receptor scintigraphy, and Dopa (dopamine) positron emission tomography (PET) scan.  CT and MRI imaging have the highest sensitivity and are most commonly used to evaluate for pheochromocytomas.  The sensitivity between CT scan and MRI are fairly similar at approximately 95% in tumors greater than 0.5 cm in size and 90% for all pheochromocytomas.  Both have a slightly lower specificity then a MIGB scintigraphy (99%) and Dopa PET scan (McPhee & Papadakis, 2011).  The CT scan should be ordered as an abdominal and pelvis with nonionic intravenous (IV) contrast.  Nonionic contrast does not have an effect on catecholamine release and therefore should be used.  A T2-weighted MRI with gadolinium is optimal for detecting a pheochromocytoma.  In this case study the patient had a CT scan with oral contrast only because of an elevated creatinine level of 2.1 mg/dL.  An MRI should be considered for follow-up imaging of the patient’s questionable adrenal gland mass after the appropriate laboratory testing shows a likely pheochromocytoma.  If a patient has had surgery to remove a pheochromocytoma, it is beneficial to have a whole body MIGB scintigraphy approximately three months after surgery to evaluate for metastasis or regrowth of the tumor (McPhee & Papadakis, 2011).  
3. How would you medically treat patients with pheochromocytomas preoperatively, and when is it appropriate for surgical intervention? Be specific.
	The complete removal of the tumor is the goal treatment for patients with pheochromocytomas.  Although these patients may be critically ill, emergency surgery to remove the tumor is not appropriate or recommended.  Patients with untreated pheochromocytomas can develop a hypertensive crisis with the induction of anesthesia or during the surgery due to a massive release of catecholamines. It takes collaboration between many specialties which include endocrinology, surgical, medical, cardiology, oncology, radiology, and anesthesia for the treatment of patients with pheochromocytomas.  Pre-surgical care is directed at three main goals.  The first goal is stabilization of the patient’s hypertension and tachycardia.  The second goal is to restore the intravascular volume, and the third goal is treatment of any tumor or catecholamine excess-associated medical problems (Pacak, 2007).  
	The first goal of pre-operative medical treatment is to gain control of blood pressure and heart rate.  This is done with hypertension medications as monotherapy or multi-drug therapy depending on the patient’s needs to control their hypertension.  The general medication of choice is an α-adrenoreceptor antagonists.  These medications work by counter acting the cardiovascular effects of catecholamines by reducing peripheral vascular resistance and lowing blood pressure while reversing volume depletion (Mannelli, 2006).  
The most common and preferred α-adrenoreceptor antagonist is phenoxybenzamine.  The initial dose is 10 mg orally, twice a day and gradually increased every three days until the patient’s hypertension is controlled or side effects develop.  The total daily dose of 1 mg/kg is usually sufficient for most patients, but some may require higher doses.  Side effects that may occur if the initial dose is too high or at higher levels with titration include significant postural hypotension, reflex tachycardia, dizziness, syncope, and nasal congestion.  Other medications in this class that are also used include prazosin, terazosin, and doxazosin.  All of these medications should be started at a low dose and slowly titrated up for effect (Pacak, 2007).  In a study that compared the use of phenoxybenzamine verse a group of patients that received either prazosin, terazosin, or doxazosin undergoing laparoscopic adrenalectomy; the prazosin, terazosin, and doxazosin group had a higher maximal systolic blood pressure intraoperative and received a greater amount of intravenous crystalloids and colloids but there was no significant clinical difference found between the two groups (Weingarten et al., 2010).    
The second class of medications used in pheochromocytoma patients is calcium channel blockers (CCB).  The CCB blocks norepinephrine-mediated calcium influx into the vascular smooth muscle and helps control blood pressure and heart rate.  The two drugs in this class most commonly used are nifedipine extended release (ER) or nicardipine ER.  A CCB may be used as an initial mono therapy or used in combination with a α-adrenoreceptor antagonist when hypertension persists at maximum dosing or a patient experiences unwanted side effects with the α-adrenoreceptor antagonist.  Some providers prefer a CCB over a α-adrenoreceptor antagonist because of the reduced side effects and are tolerated better by patients in long term if necessary (McPhee & Papadakis, 2011).  CCB also may be useful in preventing catecholamine-associated coronary spasms and should be considered for at risk patients.  Nicardipine dosing range is from 60 mg – 90 mg per day orally and nifedipine dosing has a range of 30 mg – 90 mg per day orally.  Amlodipine and verapamil are other CCB that may be used.  When beginning CCB initial dosing should be low and titrate up slowly (Pacak, 2007)
The next class of medications that is appropriate in these patients is a β-adrenoceptor antagonist (BB).  A BB should not be used as an initial monotherapy drug for patients with pheochromocytomas.  BBs used as initial therapy along will result in “unopposed alpha” and causes paradoxical and worsening of hypertension.  They should be used as an adjunct medication in combination with α-adrenoreceptor antagonists, after the α-adrenoreceptor antagonist has been titrated to the effective dose.  BBs are generally added to α-adrenoreceptor antagonist therapy to control tachycardia and cardiac arrhythmias pre and intraoperative (Lentschener, Gaujoux, Tesniere  & Dousset, 2011).  BBs that are cardio selective that are often used include atenolol at doses of 12.5 mg – 25 mg two to three times a day orally and metoprolol in doses of 25 mg – 50 mg three to four times a day orally.  The non-selective BB propranolol may also be used at doses of 20 mg – 80 mg one to three times a day orally (Pacak, 2007).  
	Combination drugs such as labetalol and carvedilol should not be used for pheochromocytoma patient.  Theses have α and β antagonistic activity but the ratio of α to β is 1:7.  This ratio can worsen hypertension in the same manner as using a BB alone.  The ratio of α to β should be 4:1 to achieve and maintain hypertension and tachycardia (Pacak, 2007).  In addition labetalol inhibits uptake of metaiogobenzylguanidine and must be held 4 – 7 days before diagnostic testing with MIGB scintigraphy, PET scan, or MIGB therapy (McPhee & Papadakis, 2011). 
	The last medication used for patients preoperatively is the drug metyrosine (Demser).  Demser is a tyrosine hydroxylase inhibitor and can reduce catecholamines by greater than 50%.  This is an oral medication that can be given at an initial dose of 250 mg four times a day, increasing to 4 grams a day in 4 divided doses.  Usual maintenance dose is from 2 – 3 grams per day in 4 divided doses (Lexi-comp, 2013).  Demser use is a provider preference and is not available at all hospitals.  It should be started four to seven days prior to surgery.  Close monitoring of the patient’s blood pressure and titration of the antihypertensive medications will need to be done as catecholamine levels decrease.  Demser has been shown to improve blood pressure control preoperatively and intraoperative, especially during the initiation of anesthesia and surgical manipulation of the tumor (Steinsapir, Carr, Prisant, & Bransome, 1997).  
	Before surgical removal of the tumor, the patient’s blood pressure must be stabilized and well controlled for a minimum of four to seven days, although seven to fourteen days is preferred with optimum cardiac status established.  Preoperative clearance but be given by all specialties involved.  This may require additional testing to assure that the patient is appropriate for surgery.  The gentleman from this case study should have another EKG as well as an echocardiogram to evaluate cardiac function before surgery.  Generally one to two days of inpatient fluid replacement before surgery is given and the last doses of medications are given around midnight the night before the surgery.  Typically during the surgery if a patient’s blood pressure has been well controlled for the appropriate amount of time then the patient should only require fluid replacement during surgery (Pacak, 2007).  If during the surgery the patient develops severe hypertension a continuous nicardipine drip at 2 - 6 mcg/kg/min or nitroprusside drip at 0.5 – 10 mcg/kg/min is given for blood pressure control (McPhee & Papadakis, 2011).  
	
4. Differentiate the terms hypertensive urgency and hypertensive emergency.  Briefly explain how pheochromocytoma patients are treated in these states.
	Hypertensive emergency is defined when a patient has a systolic blood pressure of > 180 mmHg or a diastolic blood pressure of > 110 mmHg and is not associated with organ damage.  Common symptoms with hypertensive urgency are severe headaches, shortness of breath, nose bleeds, and anxiety.  Hypertensive emergency is defined as having a systolic blood pressure of > 180 mmHg or a diastolic blood pressure > 120 mmHg and is associated with end organ damage.  Problems associated with severe hypertension include stroke, myocardial infarction, renal failure, left ventricular hypertrophy, aortic dissection, unstable angina, and respiratory failure related to pulmonary edema (American Heart Association, 2013).
	Patients with a pheochromocytoma that present in hypertensive crisis are a medical emergency.  The treatment of choice is IV phentolamine administered in increments of 2 to 5 mg greater than five minutes apart until the target blood pressure is achieved.  An IV sodium nitroprusside drip may also be used and should be started at 0.3 – 0.5 mcg/kg/min and can be titrated every few minutes to achieve the target blood pressure to the maximum dose of 10 mcg/kg/min.  A BB may also be considered but should only be used in combination with α-adrenergic blockers when adequate α-blockade is achieved (Kruse, 2009; Lexi-comp, 2013).    
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