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Abstract  

Pheochromocytomas (PHEO) and paragangliomas (PGL) are rare conditions that an 

anesthesia provider may or may not encounter in his or her career. However, due to the life-

threatening nature of these conditions and the critical anesthetic implications in the perioperative 

periods, the authors deemed it a must to present a lecture to the group of student registered nurse 

anesthetists (SRNAs) at Adventist University of Health Sciences. The educational lecture was 

provided with the goal of bridging the SRNAs’ knowledge gaps regarding PHEO and PGL in 

general, and of helping them to be more familiar with PGL in particular. 

A convenience sample of 34 SRNAs was utilized after informed consents were obtained. 

For the purpose of analyzing the effectiveness of the PowerPoint lecture, the pre-test and post-

test scores were compared. A paired t test revealed p value of < 0.05, affirming the statistical 

significance.  The pre-test scores had shown the lack of knowledge in general, as evidenced by 

the low average test scores (3.47/11). The mean post-test scores (6.32/11) were definitely 

improved after the lecture, albeit the average was still less than optimally anticipated.  
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Problem 

 Pheochromocytoma (PHEO) is a well-recognized term for an adrenal tumor that secretes 

excessive amount of catecholamine leading to hypertensive issues.  What might not be as well 

recognized is the term Paragangliomas (PGL).  PGL and PHEO are rare tumors that are 

histologically identical but are not always clinically the same (Abdel-Aziz et al., 2015).  One of 

the problems identified for this scholarly project is, defining exactly what PHEO and PGL are 

and the implications of these tumors on anesthesia care during the perioperative period.    

Surgical removal of PGL and PHEO are an infrequent occurrence in an anesthesia 

provider’s career, yet the resection of these tumors can be life threatening making it a must for 

anesthesia providers to be knowledgeable in the management of the peri-operative period.    

A direct anesthesia provider, like the student registered nurse anesthetist (SRNA), may or may 

not come in contact with patients suffering from these conditions during his or her clinical 

rotations.  The aforementioned issue leads to the second problem identified for this scholarly 

project, why does the SRNA need to know about PGL and PHEO.  Owing to the critical 

hemodynamic fluctuations associated with catecholamine surges and the catastrophic potential, it 

is imperative for SRNAs to be familiar with anatomy and pathophysiology, clinical 

presentations, perioperative medical and anesthetic management options, and the different 

surgical treatment approaches.  Due to the rarity and the potential of life threatening events 

related to PGL and PHEO resection, the SRNA needs to be able to provide quality care during 

these surgical cases. Thus, a forty-five-minute PowerPoint presentation was given to the 

Adventist University of Health Science’s (ADU) nurse anesthesia program (NAP) SRNA classes 

of 2017 and 2018 cohorts, also a pre and post-test was given with the expectation that the post-

test would have a higher score showing an increase in the SRNAs’ knowledge base. 
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Review of Literature 

Paraganglioma is the umbrella term for the rare tumors arising from the neural crest 

chromaffin tissues of the sympathetic and parasympathetic nervous systems (King and Pacak, 

2014).  PGL is also interchangeably called extra-adrenal pheochromocytoma.  Due to the 

involvement of both nervous systems, PGL can be found anywhere along the ganglia (group of 

nerve cells), from the carotid body on the neck all the way down to the epididymis. A type of 

paraganglioma is PHEO, but the term is designated exclusively for the tumors of the adrenal 

medulla, which can be unilateral (approximately 90% of the cases) or bilateral (10%) (Renard, 

Clerici, Licker, Triponez, 2011).  About 90% of PGLs are found in the abdomen “along the aorta 

from just above the level of the renal hilum to the aortic bifurcation” (Goers et al., 2013, p. 428).  

Abdominal PHEO and PGL are usually functioning in terms of catecholamine secretion but 

could be asymptomatic.  There is inconsistent data on the prevalence of PHEO according to the 

literature review, which is ranging from as high as 1 in 2000 people, per Miller and Pardo 

(2011), to 2 - 8 in a million people per year according to 2015 National Cancer Institute report.  

According to Abdel-Aziz et al. (2015) the incidence of combined PHEO and PGL is 0.2 per 

million for pediatric patients and 2 per million for adults. 

Current literature of PHEO and PGL focus on recognizing the clinical signs and 

symptoms, diagnostic laboratory tests, imaging studies, and treatment modalities.  The treatment 

modalities include such things as medical management and surgical options, as well as, the 

prognosis and survival rates with or without interventions.  Current literature also looks at some 

hereditary connections of at least thirteen identified mutated genes with other neuroendocrine 

tumors and the study of the malignant forms of PHEO and PGL.  
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Conventionally, PHEO was known to be the “tumor of 10%: 10% are bilateral, 10% are 

malignant, 10% are extra adrenal, 10% are diagnosed in asymptomatic patients and 10% are 

hereditary” (Renard et al., 2011, p. 410).  Although there are questions about these statistics’ 

validity in recent years, they give general ideas about PHEO as a starting point.  However, early 

identification of PHEO signs and symptoms are imperative for the anesthesia clinician. 

 Classic triad symptoms are “recurrent headaches, profuse perspiration and palpitation” 

(Renard et al., 2011, p. 410).  Other symptoms may include extremely labile blood pressure out 

of proportion to usual anesthesia or surgery related stimuli, orthostatic changes, chest discomfort, 

EKG changes, elevated serum glucose levels, nausea/vomiting, and anxiety attacks. However, 

these symptoms can be non-specific or absent, making the accurate diagnosis quite challenging. 

A sudden surge of massive amounts of catecholamine can lead to a “storm”.  Without 

effective and timely interventions, complications like uncontrolled high blood pressure, spasm of 

the coronary arteries, irregular heart rhythms, weakened heart muscles, cerebral infarct, and 

pulmonary edema are inevitable, increasing the morbidity and mortality rates (Renard et al., 

2011).  Alpha-adrenergic receptor blockade by phenoxybenzamine has been the treatment of 

choice to optimize patient’s blood pressure preoperatively.  Other α1-blockade agents such as 

prazosin can be given with the caution for orthostatic hypotension.  Beta blockers are to be 

initiated only after adequate α-blockade is achieved to prevent unhindered α stimulation (Jaffe, 

Schmiesing, and Golianu, 2014).   

Increased salt and water excretion in response to chronically elevated blood pressure can 

lead to intravascular volume depletion, which may be compounded by patient’s diuretic use.  

After the removal of the tumor, patient can suffer from profound hypotension refractory to 

adrenergic agonist administration.  However, the morbidity and mortality rates over the past 50 
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plus years have significantly gone down from 40 - 60% to 0 - 6% thanks to the careful 

perioperative blood pressure management with various antihypertensive medications and the 

prevention of cardiac arrhythmia with fluid management post tumor removal. (Renard et al., 

2011) 

The same study by Renard et al. (2011) goes on to say, although medical management 

strategies for PHEO and PGL have done their parts, they are considered a “palliative option” at 

best.  The best treatment option, so far, is considered to be the surgical removal of the tumor.  

Ever since Cesar Roux removed the first PHEO successfully in 1929, there has been tremendous 

improvement in the surgical approaches.  Nowadays, laparoscopic adrenalectomy either 

transperitoneally or retroperitoneally is considered the norm for PHEO removal.  When the 

tumor size is too big, an open approach can be utilized via subcostal vs. vertical midline 

laparotomy, though subcostal approach is preferred.  Extremely large tumor requires thoraco-

phreno-laparotomy approach from the right side. (Renard et al., 2011) 

Unilateral total adrenalectomy is the treatment of choice for sporadic or unilateral PHEO, 

while bilateral adrenalectomy is reserved only for bilateral PHEO.  After bilateral 

adrenalectomy, secondary adrenal insufficiency is of concern leading to lifetime steroid 

replacement therapy.  Usually, the tumor is resected with a small portion of the left adrenal 

gland, to allow cortical function.  However, due to the close proximity of the adrenal cortex and 

the medulla, risk for tumor recurrence needs to be considered.  Malignant PHEO is treated with 

the similar course of surgical interventions, performed with more open approaches in order to 

remove adjacent organs along with the tumor, and then followed by chemo and radiation therapy.  

Abdominal PGL surgeries usually involve the organ of Zuckerkandl, which has rich arterial 

supplies including the aorta and its bifurcation, thus, representing more challenges.  Routine 



ANESTHESIA CARE IMPLICATIONS 8 

prophylactic lymph node removal is controversial with no strong scientific support.  However, 

the possibility of 30% malignancy in sporadic PGL should not be neglected by the operating 

surgeons. (Renard et al., 2011) 

 Anesthetic considerations in regards to PHEO and PGL removal include regional alone or 

regional plus general endotracheal anesthesia (GETA). (Renard et al., 2011).  However, Jaffe et 

al. (2014) only mentioned GETA for both laparoscopic and open procedures.  Epidural for 

postoperative pain management is a must for open surgical approach (Renard et al., 2011; Jaffe 

et al., 2014).  Due to exaggerated hemodynamic fluctuations, arterial line placement is necessary 

along with the basic American Society of Anesthesiologist (ASA) recommended intraoperative 

monitoring.  Cardiac defibrillator and emergency vasoactive drugs should be readily available 

with the goal of heart rate less than 80 beats per minute and mean arterial pressure of 80-100 

mmHg (Renard et al., 2011).  Perioperative volume status is an important indicator of 

hemodynamic stability; therefore, intraoperative transesophageal echocardiogram, noninvasive 

arterial pressure monitoring device, to estimate the stroke volume, and/or a pulmonary artery 

catheter should be used.  

In an effort to prevent sympathetic stimulation from direct laryngoscopy, a deeper level 

of anesthesia needs to be ensured.  Muscle relaxation via bolus or infusion is required.  During 

tumor manipulation, the anesthesia provider needs to have close control of tachyarrhythmia and 

hypertension.  It may be necessary for the surgeon to stop manipulating the tumor temporarily 

for better hemodynamic control (Jaffe et al., 2014).  Once the tumor is excised, the patient can 

experience profound hypotension due to catecholamine depletion, which may necessitate 

administration of sympathomimetic drugs and fluid resuscitation.  Phenylephrine may not be 

effective if residual α-blockade persists from the preoperative regimen (Jaffe et al., 2014).   
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Perioperative glucose monitoring is as important as hemodynamic monitoring due to 

significant fluctuations in blood sugar before and after the tumor removal.  Classic symptoms of 

hypoglycemia perioperatively can be masked easily by the anesthetic agents and opioids.  

Undetected hypoglycemia can lead to loss of consciousness and respiratory arrest in severe 

cases. (Renard et al., 2011) 

As above, the current literature review has revealed well-established data on PHEO in 

terms of pathophysiology, hereditary factors and connection to other gene mutations and 

neuroendocrine conditions, diagnostic tools, perioperative medical/anesthetic management, and 

surgical approaches.  However, there are limited amounts of information on PGL in general due 

to the rare incidence rates and the lack of consistency in disease presentation in contrast to PHEO 

which is exclusive to adrenal glands only.  Literature on PGL were more focused on the case 

studies revolving around the various ganglia involved and the majority of them were related to 

abdominal paraganglioma with similar management approaches to PHEO.  Therefore, the 

purpose of this capstone project was to provide SRNAs with an in-depth foundation of 

knowledge related to PHEO and PGL anesthetic management in conjunction with bringing more 

consideration to PGLs.  

Project Description 

 The goal of this scholarly project is to increase the knowledge base of SRNAs at 

Adventist University of Health Science’s (ADU) nurse anesthesia program (NAP) as it pertains 

to PGL and PHEO by presenting a PowerPoint to the ADU’s NAP students.  The PowerPoint 

presentation was given in the fall of 2016 in the MSNA 501 and 504 class to cohorts of 2017 and 

2018 graduating classes.  These cohorts of the NAP were utilized as a convenience sample of 34 

subjects. 



ANESTHESIA CARE IMPLICATIONS 10 

 This research project, Anesthesia Care Implications of Paragangliomas and 

Pheochromocytomas, has been determined to be Exempt from review by the Institutional Review 

Board (IRB) at ADU as defined by regulations.  However, this research project has received 

Scientific Review Committee (SRC) approval by the ADU Research Office.  The IRB and the 

SRC determine and ensure that the subjects have not had undue risk, and ensure that all safety 

and legal requirements have been met and that the appropriate forms have been completed.   

 The subjects were given an informed consent, provided by the principal investigators, 

that the subjects signed prior to the pre-test.  Once consent was obtained, the subjects were 

handed a pre-test to complete and hand back to the investigators before the lecture was 

presented.  Upon completion of the forty-five-minute lecture using a PowerPoint, the subjects 

completed a post-test, provided by the principal investigators.  The post-test had the same exact 

questions as the pre-test the subjects took before the lecture.  Both the pre- and post-test had a 

numbering system and was returned to the investigators in a random format to allow for the 

subjects’ anonymity.   

 A poster highlighting the main points of the Anesthesia Care Implications of 

Paragangliomas and Pheochromocytomas scholarly project was accessible to the public during 

the annual Capstone Project Poster presentation.  During this poster presentation the primary 

investigators were available to answer questions.  The poster features the results of the pre- and 

post-test, validating the effectiveness of this project by statistical significance of the data.  

Evaluation Plan 

Once the Anesthesia Care Implications of Paragangliomas and Pheochromocytomas 

project was submitted to ADU Scientific Review Committee (SRC) and Institutional Review 

Board (IRB), with the approvals received, the lecture was presented to the 2017 and 2018 NAP 
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cohorts.  Using a quantitative study design this scholarly project utilized a pre- and post-test as 

the measure to determine if the lecture had improved the NAP students’ knowledge base on the 

anesthesia care implications of PGL and PHEO.  The pre- and post-tests was analyzed using the 

SPSS program by Dr. Roy Lukman.  A simple paired t-test was utilized to compare the pre- and 

post-test scores, measuring the effectiveness of the PowerPoint presentation.  The purpose of this 

scholarly project is to increase the SRNAs’ knowledge of PGL and PHEO.  The project’s goal, 

increasing the SRNAs’ comprehension of PGL and PHEO with the PowerPoint presentation, will 

was deemed successful, because there is a significant statistical (p-value - 0.000) improvement in 

the post-test scores after the PowerPoint presentation, compared to the pre-test.   

Results and Conclusions 

A pre-test was given to 34 subjects prior to the PowerPoint presentation that had the 

objectives of the learners being able to: tell the similarities and the differences between PGL and 

PHEO, verbalize the anatomy and physiology of PGL and PHEO, recognize the major genetic 

mutations associated with PGL and PHEO, name the classic triad symptoms of PGL and PHEO, 

tell the diagnostic tools for PGL and PHEO, and develop an anesthetic plan.  After the 

educational PowerPoint presentation, the subjects then received a post-test that was identical to 

the pre-test.  The data was collected by the researchers and sent to Dr. Roy Lukman for analysis.  

See the tables below for details of the results.   
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The analysis of data was carried out by performing a paired sample t-test in SPSS.  Of the 

34 subjects the mean pre-test score was 3.47 and the post-test was near doubled with a mean 

score of 6.32 out of 11 questions.  Statistical significance was claimed by the researchers as a p-

value less than 0.5, as shown in the table the p-value was 0.000, ensuring approximately 95% 

confidence interval (CI -3.68, -2.02) in the results.  An upper-tailed and lower-tailed hypothesis 

was used to increase the power of the test (p = 0.00) showing there is strong evidence that, on 

average, the educational PowerPoint presentation leads to improved post-test scores. The 

analysis above supports the researchers’ hypothesis that the subjects would gain knowledge of 

PHEO and PGL after listening to the lecture and viewing the PowerPoint.   

Surprisingly, the scores were low in the pre-test, presenting a large lack of knowledge on 

PHEO and PGL.  The convenience sample group was made up of both first year and second year 

nurse anesthesia students.  The researchers did not separate the first year students from the 

second year students, which might skew the results.  There is a possibility that there were more 

first year students in the sample group than second year students and most likely these students 
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would not have had a class with the topic of PHEO or PGL, causing lower scores.  Furthermore, 

the post-test mean score (6.32/11) is low as well leading the researchers to believe the test might 

need to be reworded or better reflect the lecture than it currently does.   

 

Another weakness of this project was the fact that the sample group was selected in 

convenience.  These students were in a classroom setting after a full day of clinical work in the 

hospital, possibly leading to fatigue in the sample group.  This group was required to be in class, 

not necessarily needing to participate in the research project, but they might have felt pressured 

to be in the sample group yet not have the mind set of trying their hardest to learn the material.  

However, the statistical significance does show the project’s expectation of, the post-test having 

a higher score, confirming an increase in the SRNAs’ knowledge.  Therefore, the goal of the 

project has been met.  
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The clinical implications of this research project would be to present the PowerPoint 

education to future nurse anesthesia students, so they may gain knowledge of PHEO and PGL.  

Allowing the student nurse anesthetist to be better prepared for the possibility of caring for a rare 

yet potentially life threatening event in the operating room.  The knowledge gained by the nurse 

anesthesia students can then be passed onto their preceptors in the clinical settings, thus growing 

the body of knowledge across the nurse anesthesia community.  Since the education has shown 

statistical significance in increasing PHEO and PGL knowledge in those exposed, using this 

education will be helpful for current certified registered nurse anesthetists has a continuing 

education module or presentation. 
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Appendix A 

Anesthesia Care Implications of Paragangliomas and Pheochromocytomas 

Survey Questions – Answers 
Pre- and Post-Test 

 
 

1. How are Paragangliomas and Pheochromocytomas related? 
a. Arise from the neural crest 
b. Both always emit catecholamine 
c. Both are always seen in the abdominal region of the patient 
d. All of the above 

 
2. Pheochromocytomas are… 

a. Always a non-cancerous tumor  
b. A rare tumor of the adrenal medulla 
c. A tumor mainly found in men 
d. All of the above 

 
3. Pheochromocytomas are functionally active tumors secreting? 

a. Epinephrine, serotonin, dopamine 
b. Norepinephrine, epinephrine, and sometimes dopamine 
c. Norepinephrine, epinephrine and sometimes cortisol 
d. All of the above 

 
 

4. The preoperative anesthesia goal for pheochromocytoma and functioning paraganglioma 
is to… 

a. Initially start beta-blockers to control hypertension  
b. Use regional anesthesia to decrease the release of catecholamine  
c. Prepare nitroprusside and ephedrine infusions in advance 
d. Control blood pressure and restore the intravascular volume 

 
5. Which one of these are not considered a “classical symptomatic triad of 

pheochromocytomas”? 
a. Recurrent headaches 
b. Paroxysmal diaphoresis Profuse perspiration 
c. Visual blurring 
d. Palpitation 

 
6. Which statement is not true regarding laboratory diagnosis for PHEO and PGL? 

a. 24-hour urine collection for measurement of total or fractionated urinary 
catecholamines and metabolites are considered standard. 

b. Normetanephrine and metanephrine are measured in the serum and urine, and 
have a sensitivity and specificity up to 98% and 98%. 
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c. Urine or serum negative test results for catecholamine metabolites are NOT 
sufficient to rule out PHEO. 

d. Chromogranin A has low sensitivity for diagnosis of PHEO and PGL, but it can 
be used as a marker for malignancy and as an easy marker of recurrence for 
follow-up. 
 

7. Phenoxybenzamine is a drug of choice for pre-operative blood pressure management for 
PHEO and PGL. Which statement is not true about phenoxybenzamine? 

a. Phenoxybenzamine is a selective α1-blocker. 
b. Patients are given phenoxybenzamine for a minimum of 2 weeks prior to surgery. 
c. The starting dosage is 10mg/day and it can be increased up to 80mg/day as 

needed. 
d. The goal of therapy is to maintain a normotensive state and light orthostatic 

hypotension. 
e. β-blockers should be introduced only after adequate α-blockade is achieved to 

prevent unhindered α stimulation. 
 

8. Which is not true regarding the surgical management of PHEO and PGL? 
a. Surgical tumor removal is considered the only treatment for all forms of 

PHEO and PGL. 
b. Currently, most PHEO are removed laparoscopically either transperitoneally or 

retroperitoneally. 
c. Malignant PHEO is more frequently removed by open approaches than 

laparoscopically in order to ensure complete surgical excision of malignant 
tumors. 

d. Chemotherapy and/or radiopharmaceutical therapy often follow the resection of 
the malignant tumors. 
 

9. Which statement is not true about anesthetic management for the patients going through 
PHEO and PGL removal? 

a. Routine monitoring should include ECG, A-line, capnography, inspired O2 
concentration (FiO2), pulse oximetry (SpO2), neuromuscular blockade, and 
temperature. 

b. Regional anesthesia is more frequently used for this type of surgery than 
general anesthesia. 

c. Any drugs potentially releasing histamines or catecholamines should be avoided. 
d. HR < 80/min and MAP between 80-100 mmHg are considered as satisfactory 

hemodynamic profile. 
e. A deeper level of anesthesia should be provided during direct laryngoscopy and 

intubation in order to prevent a reflex increase in sympathoadrenal activity.  
 

10. Perioperatively, what are the complications related to removal of PHEO and PGL? 
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a. Extreme swing of BP including intraop hypertension during tumor manipulation 
by surgeon and postop hypotension  

b. Adrenal insufficiency, especially after bilateral adrenalectomy 
c. Catecholamine induced intraop hyperglycemia and postop Hypoglycemia within 

minutes after surgery because α-induced suppression of insulin release has waned. 
d. All of the above  

 
11. It has been known that 10-30% of PHEO and PGL have genetic origins. Which one of 

these conditions are related to PHEO and PGL? 
a. Von Hippel-Lindau (VHL) 
b. Multiple Endocrine Neoplasia type 2 (MEN 2) 
c. Neurofibromatosis type 1 (also called Von Recklinghausen disease, multiple 

neurofibromatosis, and Café au lait spots) 
d. Syndrome of succinate dehydrogenase (SDHB, SDHD, SDHC, SDHA in order of 

frequency) 
e. All of the above 
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Appendix B 

ADU NAP CAPSTONE PROJECT – INFORMED CONSENT 
 
Our names are Soomee Pak and Mignon Nielsen, and we are MSNA students in the Nurse Anesthesia Program (NAP) at 
Adventist University of Health Sciences (ADU). We are doing a Capstone Project called Anesthesia Care Implications of 
Paragangliomas and Pheochromocytomas. This project is being supervised by Steve Fowler, CRNA, DNP. We would like to 
invite you to participate in this project. The main purpose of this form is to provide information about the project so you can 
make a decision about whether you want to participate.  
 
WHAT IS THE PROJECT ABOUT? 
The purpose of this project is to provide the SRNA with a better knowledge base of a rare, but life threatening tumors called 
Paraganglioma and Pheochromocytoma plus the anesthesia implications. 
 
WHAT DOES PARTICIPATION IN THIS PROJECT INVOLVE? 
If you decide to participate in this project, you will be asked to complete an anonymous pre-assessment, attend a classroom 
presentation, and then complete an anonymous post-assessment. The assessment will address your knowledge of Paragangliomas 
and Pheochromocytomas. Your participation by attendance at the presentation and completion of the survey is anticipated to take 
approximately 60 minutes.  
 
WHY ARE YOU BEING ASKED TO PARTICIPATE? 
You have been invited to participate as part of a convenience sample of students currently enrolled in the ADU NAP. 
Participation in this project is voluntary. If you choose not to participate or to withdraw from the project, you may do so at any 
time.  
 
WHAT ARE THE RISKS INVOLVED IN THIS PROJECT? 
Although no project is completely risk-free, we don’t anticipate that you will be harmed or distressed by participating in this 
project.  
 
ARE THERE ANY BENEFITS TO PARTICIPATION? 
We don’t expect any direct benefits to you from participation in this project. The possible indirect benefit of participation in the 
project is the opportunity to gain additional knowledge that will guide you in developing an effective anesthetic plan of care for 
patients with Paragangliomas and Pheochromocytomas. 
 
HOW WILL THE INVESTIGATORS PROTECT PARTICIPANTS’ CONFIDENTIALITY? 

The results of the project will be published, but your name or identity will not be revealed. To maintain confidentiality of 
assessments, the investigators will conduct this project in such a way to ensure that information is submitted without participants’ 
identification. Each student will be provided with a numbered test that will be used for both the pre- and post-test, instead of 
using names. Thus, the investigators will not have access to any participants’ identities. 

WILL IT COST ANYTHING OR WILL I GET PAID TO PARTICIPATE IN THE PROJECT? 
Your participation will cost approximately 60 minutes of your time, but will require no monetary cost on your part. You will not 
be paid to participate. 
 
VOLUNTARY CONSENT  
By signing this form, you are saying that you have read this form, you understand the risks and benefits of this project, and you 
know what you are being asked to do. The investigators will be happy to answer any questions you have about the project. If you 
have any questions, please feel free to contact Soomee Pak at Soomee.Pak@my.adu.edu or Mignon Nielsen at 
Mignon.Nielsen@my.adu.edu. If you have concerns about the project process or the investigators, please contact the Nurse 
Anesthesia Program at (407) 303-9331.  
 
 
_____________________________________________   _________________ 
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_____________________________________________ 
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Appendix C 
Analysis Charts 
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Appendix D 
PowerPoint Presentation 
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