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Background: Pheochromocytomas are rare catecholamine-secreting tumors that arise
from chromaffin tissue within the adrenal medulla and extra adrenal sites
(paraganglioma). Due to excess secretion of catecholamines, these tumors often cause
debilitating symptoms ending to death if actions are not taken. Management requires
competent physician, surgeons and anesthesiologists.
The main objective the study focused on pattern of presentation and treatment challenges
of pheochromocytoma patients over a period of 21 years (1992- 2012)
Methods:This was a retrospective study on patients underwent adrenelectomy at KCMC
Urology Institute during the course of 21 years and histologically confirmed cases of
pheochromocytoma were enrolled. A structured data collection sheet was designed with
parameters of demographic data, disease presentation, investigations done, tumor
localization, surgical technique and follow up, in a course of overseeing the challenges in
each step of management.
Results: A total of 13 patients were included in this study, median age of participants was
25 years. M:F 6:7. Majority of patients presented with clinical features related to episodic
elevation of catecholamines. Localization of the tumor was done with ultrasonography,
Computer Tomography scan and upon surgical exploration.12 cases were found to have
right side tumor and 1 case was on the left. All cases were operated using the Chevron
incision as the main surgical approach.12 patients got symptoms cured at the first 3 month
visit. One died in the ward.
Conclusion: Upon a study Pheochromocytoma showed to be a rare condition. Despite the
challenges occurred in managing all the cases, surgery has cured in 99% of all patients
operated. Radiological investigation was able to localize the tumor in 100% of the patients.
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Introduction
Pheochromocytoma is a rare tumor arising from catecholamine-producing cells in the adrenal
medulla– an intra-adrenal paraganglioma (PGL), according to the World Health Organization
(2004) classification, Adrenal and extra-adrenal PGLs produce significant amounts of
catecholamine and give rise to the well-known clinical picture of pheochromocytoma. The
parasympathetic paraganglioma (mainly in head and neck) rarely produce significant amounts
of catecholamine. It is an important, often clinically occult neoplasm with devastating
consequences if overlooked.[1]The first clinical description of pheochromocytoma was by F.
Frankel in 1886 through a young female patient with a history of episodic attacks of headaches,
palpitations and anxiety, died suddenly and postmortem examination revealed bilateral adrenal
medulla tumors. In 1912 Pick coined the term pheochromocytoma when he was describing the
dusky (pheo) color (Chromo) of the cut surface of the tumor when exposed to dichromate. The
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first surgical excision of the pheochromocytoma was reported in 1927 by Roux who described
removal of suprarenal tumor in patient with two years of episodic vertigo and nausea.[2]
Prevalence of pheochromocytoma isn’t precisely known and large number of patients with
PHEOs do not present with classic symptoms suggesting that majority of PHEO are not
diagnosed during life[3] Several studies have revealed familial predisposition in autosomal
dominant manner. In a large series of patients screened biochemically for suspicion of PHEO,
the incidence has been reported to be as high as 1.9%, occurring equally in men and women[5]
The adrenal medulla and ganglia of the sympathetic nervous system (SNS) are derived from the
embryonic neural crest. The endocrine cells of this sympathoadrenal system synthesize and
secrete catecholamines and exhibit a characteristic histochemical (chromaffin) reaction when
treated with oxidizing agents. During the last few years, a considerable amount of new data,
concerning the genetics of PHEO/PGL, have accumulated and changed the whole approach to
such patients. It has been shown that in about 25% of cases, PHEO/PGLs develop secondary to
germ line mutations in any of five susceptibility genes 2,3.
A classic PHEO, a solitary tumor of the adrenal medulla, reminds us of a ‘tip of an iceberg’ the
expression suggesting beyond a single tumor there is potentially a broader clinical picture
awaiting exploration. KCMC being a referral center has been receiving complicated cases
including those of pheochromocytoma. Pheochromocytoma is a life threatening tumor and if left
untreated it is fatal and mortality approaches 100% due to hypertension with secondary stroke
and other multi-organs failure. Since there was no collective documented study at the setting,
this 21-years retrospective study overviewed the pattern of presentation and experience in
managing the disease.
Patients and Methods
This study was a Descriptive Retrospective hospital based study conducted at KCMC referral
hospital in institute of urology over the past 21 years. All patients who histological confirmed
having pheochromocytoma were included. Data collected through registry books and medical
files (1992-2012) were entered into data collection forms designed based on the specific
objectives. Ethical clearance was obtained at first place.
Results
The study involved 13 patients whowere diagnosed histologically with pheochromocytoma
after adrenalectomy at KCMC for a period of twenty one years. Of these, 7 were female, and they
were coming from rural area. The Median age of patients was 25 years.
Clinical features
Patients with pheochromocytoma presented with different symptoms (Table 1). Eleven patients
presented with persistent hypertension, two had paroxysmal hypertension.
Biochemical Evaluation and pharmacological tests
Neither biochemical tests nor pharmacological tests documented including Urine and plasma
catecholamine, Vinillymandelic acid (VMA) and clonidine tests.
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Table 1. Associated Symptoms in Pheochromocytoma Patients
Symptoms
Patients presented with
Postural hypotension
Yes
No

Number (%)

2 (15.38%)
11 (84.62%)

Headache
Yes
No

12 (92.31%)
1 (7.69%)

Anxiety
Yes
No

12 (92.31%)
1 (7.69%)

Weight loss
Yes
No

6 (46.15%)
7 (53.85%)

Pallor
Yes
No

7 (53.85%)
6 (46.15%)

Flushing
Yes
No

7 (53.85%)
6 (46.15%)

Generalized Body Malaise
Yes
No

1 (7.70%)
12 (92.30%)

Palpitation

13 (100%)

Sweating

13 (100%)

Localization of the tumor
Localization of the tumor was done with Ultrasound, computer Tomography scan and during
exploration. All were found unilateral, predominantly on the right side 11 candidates.
Preoperative preparation
All hypertensive patients were preoperatively treated with phenoxybenzamine and propranolol
to control hypertension. Phenoxybenzamine was prescribed 10mg three times a day for the
duration of two weeks. Experienced anaestheologist was consulted before starting stabilizing
patients, during pre-operative and intraoperative care with adequate monitoring equipment.
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A minimum of two units of blood was prepared pre-operative in each patient. All patients were
adequately given intravenous fluids, Ringer’s lactate and normal saline for volume expansion.
Phentolamine was made available to reverse hypertensive crisis.
Intraoperative events.
All 13 patients underwent open laparotomy, transperitoneal approach by Chevron abdominal
incision was used in all cases. The Adrenal vein was identified and ligated first as shown in
Figure 1. The tumour was gently handled in all cases. Eleven cases were found with right
adrenal tumours, while 2 cases were on the left. Malignancy was reported in one patient.
Neither tumour dimension nor weight measure were recorded. There were intraoperative
anaesthetic challenges despite the fact that all the patients records showed stabilized blood
pressure pre-operative. There were episode of hypertension and hypotension crisis which was
managed with intravenous fluids like plasma expanders and blood.
Follow up
Patients were closely monitored by checking vitals sign were done in all patients including
blood pressure and pulse. Twelve (12) out of 13 cases were found to be normotensive in a
course of three month. Moreover all patients had their blood glucose level checked to detect
hypoglycemia. One patient who intraoperative was found to have unresectable tumor died one
week after operation. No patient was followed up by checking level of adrenaline and
noradrenaline before and after operation. No patient had a check Ultrasound and CT scan as a
control postoperatively.

Figure 1. Adrenal vein identified first
Figure 2. Adrenal vein ligated and resection
continue
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Figure 3. Sample biopsy after resection

Figure 4. Histology(Zellballen)

Consent Obtained: ©Prof. A.K Mteta (2009)
Discussion
This study is similar to previous studies done by Berd[4]showing Pheochromocytoma is a rare
condition as in 21 years duration only 13 patients were recruited. Most of the patients in this
study belonged to younger age group with median age being 25 years. Pheochromocytoma was
equally found in both males and females in this study similar to other studies done by Young et
al [6] and a nationwide survey in 2009 by Nurse[7]. All patients were initially diagnosed clinically
with signs and symptoms of hypertension, headache, palpitation and sweatiness. Data from
previous studies confirm that pheochromocytoma have to be taken into account in differential
diagnosis of adrenal incidentilomas and the absence of hypertension doesn’t rule out the
presence of Pheochromocytoma 30.
The time interval from initial clinical diagnosis to operation time was averaged to 246 days. The
current study showed all patients manifested with hypertension, palpitation and sweating with
other clinical features which correlate with other previous studies showing diverse
manifestation reflecting the variations of hormone secretion, the pattern of release, and the
individual to individual differences in catecholamine sensitivity.[6,10,17] Tumor localization relied
on abdominal Ultrasound and CT scan, correlates with other studies which showed 100%
sensitivity [25]
There were challenges in obtaining biochemical study in all patients; this can be a reason of
delay in a diagnosis of the tumor as in similar studies has shown to establish diagnosis in more
than 95% of cases [19]. There was a significant time lag from diagnosis to the introduction of preoperative medications like phenoxybenzmine and phentolamine as per required in our
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management protocol. These challenges of time lag from diagnosis to operation can be partly
explained by difficulties in getting the premedication for stabilizing the blood pressure before
the operation in our local set up. Also diagnosis of the tumor itself needs high clinical suspicious
index, biochemical evaluation and radiological tumor localization before intervention which
impose challenge in time lag before resection
Tumour localization relied on abdominal Ultrasound and CT scan, correlates with other studies
which showed 100% sensitivity [25]. In this study right adrenal gland was more affected
compared to the left adrenal gland, in contrast with a study done by Krishnappa et al [12]. which
showed 5 left adrenal gland out of total 7 cases were affected
Pre-operatively all cases received phenoxybenzamine in a minimum of four weeks in a dose
range 20-40mg and propranolol to stabilize hypertension and arrhythmias respectively as in
previous studies showed. Arterial line placement and preoperative correction of intravascular
volume was done 17. In our study all patients were evaluated adequately with anaesthesiologist
and hypertension stabilized with α blocker medications before given β blockers and
intravenous fluids.
Intra-operatively anesthesiologists took special consideration to control blood pressure by
giving phentolamine and propranolol and proper monitoring of all vitals.
The operative management of patients with pheochromocytoma may be complicated by large
and potentially lethal swings in blood pressure with high peaks during tumor handling and
severe hypotension immediately following removal of the tumor [32]. Hypotensive episodes
occurred intraoperative were managed by volume replacement with crystalloids and blood.
There was no intra-operative mortality in all patients. 12 patients out of thirteen stabilized
blood pressure 1 month post-operative during the follow up. This is similar to other literatures
which concluded that there is little mortality if the patient is prepared well and blood pressure
stabilized before operation.
Conclusion
Pheochromocytoma is a rare condition, challenging in management but surgically cured as
shown this study. The clinical features of pheochromocytoma vary between hypertension,
headache and sweating manifest in all cases in current study. Despite the challenges in
diagnosis, ultrasound and CT scan play a big role in tumor localization. Biochemical studies
should be initiated in diagnosis of pheochromocytoma which will help to in early diagnosis of a
condition.
Our patients presented late in our department as they have to pass in different department like
internal medicine department before they came in urology department which can be one factor
to explain delay of operation from date of diagnosis. Moreover preoperative medications like
phenoxybenzamine intraoperative medications e.g. phentolamine had to be purchased by
patients as they were not locally available and this delayed the operation.
There were challenges in histopathological description of the tumour as in all histology results
none showed if it is malignant or benign.
Surgery is the main stay of treating pheochromocytoma despite the intraoperative challenges.
Recommendations
• We need multicenter studies to evaluate magnitude of the problem and long follow up of
the patients.
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•

•
•

•

Phenoxybenzamine is effective in the preoperative management of Pheochromocytoma.
Drugs like phenoxybenzamine and phenntolamine should make readily available to
reduce the duration from diagnosis to operative time.
In this study we have seen the importance of CT scan and how have it contributed in
localization of the tumor. This diagnostic instrument should be available all the time.
There is a need to do adrenal autopsy for all the cases that dies with essential
hypertension and its complications to rule out pheochromocytoma enabling us to have a
clear picture of disease.
There is a need to do a study on follow up of all patients diagnosed with
pheochromocytoma and operated on their progress including recurrence and quality of
life afterwards.

Acknowledgement
To all members of KCMC Urology Institute and pathology department who involved in care of all
patients who involved in care for those patient enrolled this study.
References
1. Blake MA, Kalra MK, Maher MM, Sahani DV, Sweeney AT, Mueller PR, et al
Pheochromocytoma: An imaging chameleon. Radiographics Oct 2004: 24 Suppl 1:S8799.
2. Gimenez-Roqueplo AP, Lehnert H, Mannelli M, Neumann H, Opocher G, Maher ER &
Plouin PF. Phaeochromocytoma, new genes and screening strategies. Clinical
Endocrinology 2006; 65: 699–705.
3. Pacak K, Eisenhofer G, Ahlman H, Bornstein SR, Gimenez-Roqueplo AP, Grossman AB,
Kimura N, Mannelli M, McNicol AM & Tischler AS Pheochromocytoma:
recommendations for clinical practice from the First International Symposium. Nature
Clinical Practice. Endocrinology & Metabolism 2007; 3:92–102.
4. Bravo EL & Tagle R. Pheochromocytoma: state-of-the art and future prospects.
Endocrine Reviews 2003; 24: 539–553.
5. Beard CM, Sheps SG, Kurland LT, Carney JA & Lie JT. Occurrence of pheochromocytoma
in Rochester, Minnesota, 1950 through 1979. Mayo Clin Proc. Dec 1983
6. Young WF Clinical practice. The incidentally discovered adrenal mass. New England
Journal of Medicine 2007; 356: 601–610.
7. Sibal L, Jovanovic A, Agarwal SC, Peaston RT, James RA, Lennard TW, Bliss R, Batchelor A
& Perros P. Phaeochromocytomas presenting as acute crises after beta blockade
therapy. Clinical Endocrinology 2006; 65:186–190.
8. Baysal BE, Ferrell RE, Willett-Brozick JE, Lawrence EC, Myssiorek D, Bosch A, van der
Mey A, Taschner PE, Rubinstein WS, Myers EN et al. Mutations in SDHD, a mitochondrial
complex II gene, in hereditary paraganglioma. Science 2000; 287: 848–851.
9. Neumann HP, Bausch B, McWhinney SR, Bender BU, Gimm O, Franke G, Schipper J, Klisch
J, Altehoefer C, Zerres K et al. Germ-line mutations in non syndromic
pheochromocytoma. New England Journal of Medicine 2002; 346: 1459–1466.
10. Amar L, Bertherat J, Baudin E, Ajzenberg C, Bressac-de Paillerets B, Chabre O, Chamontin
B, Delemer B, Giraud S, Murat A et al. Genetic testing in pheochromocytoma or
functional paraganglioma. Journal of Clinical Oncology 23, 2005a; 8812–8818.
11. Jimenez C, Cote G, Arnold A & Gagel RF. Should patients with apparently sporadic
pheochromocytomas or paragangliomas be screened for hereditary syndromes?Journal
of Clinical Endocrinology and Metabolism 2006; 91: 2851–2858.
12. Krishnappa R, Chikaraddi S B, Arun H N, Deshmane V. Pheochromocytoma in Indian
Patients: A retrospective study. Indian J Cancer 2012; 49:188-93

COSECSA/ASEA Publication -East & Central African Journal of Surgery. March/April 2015 Volume 20 (1)

161

ISSN 20732073-9990 East Cent. Afr. J. surg

13. Barontini M, Levin G & Sanso G. Characteristics of pheochromocytoma in a 4- to 20-yearold population. Annals of the New York Academy of Sciences 2006; 1073: 30–37.
14. Fitzgerald P & Goldfren A. Adrenal medulla. In Basic and Clinical Endocrinology edn 7,
2004 pp 439–477.
15. Grossrubatscher E, Dalino P, Vignati F, Gambacorta M, Puglisi R, Boniardi M, Rossetti O,
Marocchi A, Bertuzzi M & Loli P. The role of chromogranin A in the management of
patients with phaeochromocytoma. Clinical Endocrinology 2006; 65: 287–293.
16. Eisenhofer G, Bornstein SR, Brouwers FM, Cheung NK, Dahia PL, de Krijger R, Giordano
TJ, Greene LA, Goldstein DS, Lehnert H et al. Malignant Pheochromocytoma Current
status and initiatives for future progress. Endocrine-Related Cancer 2004; 11:423–436.
17. Reisch N, Peczkowska M, Januszewicz A & Neumann HP. Pheochromocytoma:
Presentation diagnosis and treatment. Journal of Hypertension 2006; 24: 331–339
18. Bouloux PMC. Pheochromocytoma, paragangliomas, and neuroblastoma: Oxford
Textbook of Endocrinology and Diabetes, 2002 pp 775–789.
19. Lenders JW, Pack K, Walther MM, LinehanWM, Minnelli M, Friberg P, Keiser HR,
Goldstein DS &Eisenhofer G. Biochemical diagnosis of pheochromocytoma: which test is
best? Journal of the American Medical Association 2002; 287: 1427–1434.
20. Sawka AM, Jaeschke R, Singh RJ & Young WF Jr. A comparison of biochemical tests for
pheochromocytoma: measurement of fractionated plasma metanephrines compared
with the combination of 24-hour urinary metanephrines and catecholamines. Journal of
Clinical Endocrinology and Metabolism 2003; 88: 553–558.
21. Lenders JW, Willemsen JJ, Eisenhofer G, Ross HA, Pack K,Timmers HJ & Sweep CG Is
supine rest necessary before blood sampling for plasma metanephrines? Clinical
Chemistry 2007; 53: 352–354.
22. Angelia A & Terzolo M.
Adrenal incidentaloma-a modern disease with old
complications.Journal of Clinical Endocrinology and Metabolism 2002; 87: 4869–4871.
23. Grumbach MM, Biller BM, Braunstein GD, Campbell KK,Carney JA, Godley PA, Harris EL,
Lee JK, OertelYC,Posner MC et al. Management of the clinically inapparent adrenal mass
(‘incidentaloma’). Archives of Internal Medicine 2003; 138: 424–429.
24. Thompson GB & Young WF Jr. Adrenal incidentaloma. Current Opinion in Oncology
2003;15: 84–90.
25. Ilias I &Pacak K. Current approaches and recommended algorithm for the diagnostic
localization of pheochromocytoma. Journal of Clinical Endocrinology and Metabolism
2004; 89:479–491.
26. Wong C, Yu R. Preoperative preparation for pheochromocytoma resection physician
survey and clinical practice. Exp. Clinical Endocrinology Diabetes. Jul 16 2009.
27. Kalady MF, McKinlay R, Olson JA Jr, Pinheiro J, Lagoo S, Park A & Eubanks WS.
Laparoscopic adrenelectomy for pheochromocytoma. A comparison to aldosteronoma
and incidentiloma. Surgical Endoscopy. 2004; 18: 621–625.
28. Scholten A, Valk GD, Ulfman D, Borel RI, Unilateral subtotal adrenelectomy for
pheochromocytoma in multiple endocrine neoplasm type 2 patients: a feasible
surgicalstrategy. Ann Surg. Dec 2011; 25: 10222-7
29. Salmenkivi K, Heikkila P, Haglund C & Arola J. Malignancy in pheochromocytomas 2004.
30. GokuldasShenoy M. Selvaraju K. Clinicopathological Analysis of Pheochromocytoma. A
retrospective study; Endocrine surgery. 2013.
31. Grouzmann E, Drouard-Troalen L, Baudin E, Plouin PF, Muller B, Grand D, et al.
Diagnostic accuracy of free and total metanephrines in plasma and fractionated
metanephrines in urine of patients with pheochromocytoma. Eur J Endocrinol 2010;
162:951-60.
32. Russel W.J, I.R Metcalfe, A.L Tonkin, D.B Frewing. Clinical Experience The preoperative
management of Phaechromocytoma. AnaesthesiaIntens care 1998; 196-200.

COSECSA/ASEA Publication -East & Central African Journal of Surgery. March/April 2015 Volume 20 (1)

