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Abstract 
Introduction: Management of pheochromocytoma faces different challenges 
leading to misdiagnosis and therapeutic delay in developing countries. The aim 
of our study was to evaluate the diagnostic and therapeutic features as well as 
the evolution of our management strategies in hospital setting in recent years 
in Dakar. Patients and Method: We carried out a retrospective study over 12 
years (January 2005 to June 2017), in 4 hospitals in Dakar. We only included 
patients with established diagnosis of pheochromocytoma upon clinical, bio-
logical, radiological and histological arguments. Results: During this period, 
16 observations have been collected and were all about female patients. The mean 
age at the time of diagnosis was 36.81 years. The clinical signs were dominated 
by hypertension found for 14 patients. At biological examination, hypersecre-
tion catecholamine was found in 13 patients, high urinary metanephrines in 7 
patients, high plasmatic metanephrines in 2 patients and raised urinary Vanyl 
Mandelic Acid (VMA) in 4 patients. Dosage of chromogranin A showed high 
level for one patient. Abdominal CT scan allowed making the adrenal origin 
of tumors precise. One patient presented bilateral pheochromocytoma. Before 
being treated surgically, all patients had had medical preparation. The surgical 
treatment by median laparotomy consisted of an enucleation of the tumor in 2 
patients, and adrenal resection in 11patients.The evolution after surgery was 
favorable in 12 patients out of 13. One patient died 2 days after surgery by he-
modynamic instability. In 2 patients who presented metastases, multidrug 
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therapy with cyclophosphamide, vincristine and dacarbazine was decided af-
ter a multidisciplinary meeting, but they died before treatment. Conclusion: 
Management of pheochromocytomas in developing countries is obviously im-
proving, but the mortality rate remains high. Early diagnosis and periopera-
tive care are to be targeted for better outcome and prognosis of this rare tu-
mor in our areas. 
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1. Introduction 

Pheochromocytoma is a rare tumour of adrenal gland’s medulla leading to an ex-
cessive secretion of catecholamines [1]. Paroxysmal hypertension associated with 
Menard’s triad is the most usual mode of revelation. The first step of the diagno-
sis consists in highlighting the catecholamine hypersecretion by dosage of the plas-
matic or urinary metanephrines [1]. Pheochromocytomas are usually benign tu-
mours; its malignity as for all neuroendocrine tumours is defined by existence of 
distant metastases [2]. Pheochromocytomas are under diagnosed in occident where 
0.05% to 0.1% are discovered at the time of autopsies [3] [4]. In Africa, few series 
had been reported [5] [6] [7]. The aim of our study was to evaluate the diagnos-
tic and therapeutic features of pheochromocytomas in our practice, as well the 
evolution of our management strategies in hospital setting in recent years in 
Dakar.  

2. Patients and Method 

We carried out a descriptive cross-sectional study over 12 years (January 2005- 
January 2017). Our study had as a site four teaching hospital centers of Dakar 
through 2 Internal Medicine departments and 2 General Surgery departments. 
All folders of patients with confirmed diagnosis of pheochromocytoma upon clin-
ical, biological, radiological and histological arguments, were included. Epidemi-
ologic parameters, clinical and paraclinic data as well as therapeutic and evolutio-
nary features were collected and analysed. As it was an observational study, we 
didn’t face ethical concern. 

3. Results  

During our study period, 16 observations of pheochromocytoma were compiled. 

3.1. Epidemiological Data 

All the patients were female. The average age was 36.81 years with extremes be-
tween 12 and 79 years. Twelve patients were old of less than40 years and 7 pa-
tients had less than 30 years. All cases of pheochromocytoma were sporadic. 
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3.2. Clinical Data  

Hypertension was found in 14 patients. This hypertension was associated with 
Menard’s triad (headaches, palpitations, sweats) for 5 patients, hypertensive heart 
disease for three patients and hypertensive retinopathy for two patients. Eight 
patients presented an abdominal mass. Deterioration of general state in 3 patients 
and clinical anaemia in 2 patients were also noticed.  

3.3. Paraclinical Data (Table 1) 

- Hypersecretion of catecholamine was objectified in 13 patients. Urinary me-
tanephrines were raised for seven patients as well high serum metanephrines 
for two patients. Urinary Vanyl Mandelic Acid (VMA) was increased for four 
other patients. High level of serum chromogranin A was found upon one pa-
tient with non-secreting pheochromocytoma. 

- Abdominal ultrasound examination showed adrenal mass (Figure 1) in 10 
patients. 

- CT scan was performed for all patients and allowed to better define features 
of adrenal tumors and existence of metastasis. Greatest diameters of the tu-
mours varied from 5 to 20 cm (Figure 2). 

One patient presented bilateral pheochromocytoma. Hepatic metastasis asso-
ciated with a thrombosis of right renal vein was found in one patient. As well, 
pulmonary metastasis with vascular invasion in one patient, and retro-peritoneal 
adenopathies in another one were discovered. Thus, three patients respectively 
58, 59 and 28-year-old presented arguments for the diagnosis of malignant tu-
mour (Figure 3). None of them underwent MRI or functional imaging. 

3.4. Therapeutical and Evolutionary Data 

All the patients had received medical preparation. For blood pressure control, 
nicardipine was used in 8 patients and amlodipine in two patients. Labetalol had 
been used in 3 patients, urapidil associated with bisoprolol in one patient.  

 
Table 1. Distribution of patients according to biological examinations which allowed the description of the secretary syndrome 
with the standards of laboratory and the average. 

Biological Parameters Units Normal Range Extremes Values Number of Patients Mean Values 

Urinary Metanephrines nmol/24 h 250 à 1200 32 - 2839 5 1331.8 

Urinary Normetanephrines nmol/24 h 750 à 2000 1293 - 62784 6 7847 

3-Methoxytyraminenmol/24 h 600 à 1300 926 - 6231 5 3102.2 

Urinary Noradrenaline nmol/24 h 90 à 500  1 2301 

Serum Metanephrines nmol/L ≤0.92 4.32 - 17.16 2 10.74 

Serum Normetanephrines nmol/L ≤1.29  1 113 

Chromogranin Ang/mL ≤100  1 >100 

Urinary VMA/Creatinine Ratioµmol/mmol of Creatinine 0.8 à 2.0  1 5.4 

Urinary Vanyl Mandelic Acid mmol/24 h <33 100 - 161.3 4 119.95 
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Figure 1. Adrenal mass between the liver and the superior pole of kidney. 

 

 
Figure 2. Scan cut of giant pheochromocytoma repelling neighbouring organs. 

 
The surgical treatment was indicated in 14 patients, however one patient died 

of septic shock before surgery. All surgical procedures were performed by xi-
pho-umbilical laparotomy way. Post-operative evolution was simple for 11 pa-
tients out of 13. An enucleation of the tumour was performed in two patients, 
while 11 others underwent an adrenalectomy (Figure 4). 

One patient had presented a post-operative hypertensive push suppressed by a 
continuous perfusion of nicardipine. No recurrence of hypertension or tumours 
was noticed for those patients after 2 to 12 months of follow-up. 
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(a) 

 
(b) 

Figure 3. CT scan cuts in a patient presenting a malignant left pheochromocytoma (a) 
with pulmonary secondary localizations (b). 
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Figure 4. Macroscopic view of resected specimen 
of adrenalectomy. 

 
One patient died in post-operative period, 48 hours after intervention, by 

haemodynamic instability. She presented retro-peritoneal adenopathies and her 
histological examination showed features of malignant pheochromocytoma with 
PASS score at 4. For the two other patients with metastasis, multi drug therapy 
with cyclophosphamide, vincristine and dacarbazine (CVD) was decided after mul-
tidisciplinary concertation. One of them died before the beginning of the thera-
py and the second after the second cure. 

3.5. Histopathological Data 

For all patients who underwent surgery, histopathological examination was per-
formed. Pheochromocytomas were benign, with proliferation of polygonal mo-
nonuclear cells and multinuclear cells in 12 patients out of 13 (Figure 5). The 
last one presented features of probably aggressive malignant pheochromocytoma 
with PASS score at 4. 

4. Discussion  

The epidemiology of the pheochromocytoma is difficult to establish in Sub-Saharan 
Africa. It’s a rare pathology of probably underestimated frequency. The low pre-
valence (16 cases collected in 12 years) found in our series is also noted in other 
African series: 9 cases in 17 years between 1981 and 1998 previously reported in 
Senegal [5], 54 cases in 30 years in South Africa [6], 3 cases in 10 years in Kin-
shasa [7]. This weak prevalence of the pheochromocytoma in African series may 
be associated with lake of technological support. However, such weak prevalence 
is also brought back in developed countries. Indeed, a study conducted in a French 
Internal Medicine department on a 15 years period with systematic realization of 
MIBG (Meta-Iodo-Benzyl-Guanidine) scintigraphy among 80 suspected patients 
of catecholamine hypersecretion had found only 15 cases of pheochromocytoma 
and 3 abdominal paragangliomas [8]. The average age of our patients around 36 
years is in agreement with the data of the literature with a peak of incidence be-
tween 30 and 40 years [9]. The female prevalence of the sporadic pheochromo-
cytoma is also known [10].  
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(a)                                              (b) 

Figure 5. Histology of pheochromocytoma, with proliferation of polygonal mononuclear cells and multinuclear cells. Hematox-
ylin-Eosin (HE) Magnification ×150 (a) and ×250 (b). 
 

Clinical manifestations of pheochromocytoma are characterized by its great 
variability, and lack of specificity [11]. Hypertension is a classical sign specially 
when it is associated with the Menard’s triad; headaches, palpitations and sweats 
[1] [2] [10] [11]. This typical presentation is found only in 30% to 40% of pa-
tients [5]. In our series, association of hypertension and Menard’s triad were 
found in 5 patients (31%) in agreement with the data of literature. In half of our 
patients there was an abdominal tumoral syndrome seldom brought back in the 
literature. In the South African study over 30 years, 6 patients out of 54 pre-
sented an abdominal tumoral syndrome [6]. 

A quarter of pheochromocytomas are revealed by an adrenal incidentaloma 
[12]. The cardiac symptoms of the pheochromocytoma are the consequence ei-
ther of the repercussions of hypertension, or of the prolonged catecholaminergic 
impregnation. These complications can appear as left ventricular hypertrophy, 
cardiac rhythm disorders, dilated cardiomyopathy or even a cardiogenic shock 
[11]. Coronary syndromes were had been also reported [11] [13]. A hypertensive 
heart disease was noted in 3 of our patients. 

In the event of clinical suspicion of pheochromocytoma, the diagnosis rests on 
the dosage of the urinary 24 hours or plasmatic methoxylated derivatives [1] [2] 
[3] [4] [10]. The proportioning of the urinary VMA is not recommended any-
more because of its weak sensitivity [14]. At the beginning of our studies the do-
sage of VMA was the most available and affordable technic and so used in 5 pa-
tients. Chromogranin A (CgA) is a general marker of the neuro-endocrine tu-
mours. This parameter was sometimes the only positive one in front oflittle se-
creting paraganglioma. It offers an interest because of its excellent negative pre-
dictive value around 98% [15] in the event of negativity of metanephrines’ do-
sage. Dosage of Chromogranin A had been helpful in our asymptomatic patient 
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in whom the level of methoxylated derivatives was normal. 
CT scan or MRI are major technics for the localization of pheochromocytoma 

now available in our developing countries. Abdominal ultrasound in the search 
of pheochromocytoma is no longer recommended [1] [2] [3] [4] and [16]. 
However, it had allowed the detection of 10 pheochromocytoma in our patients 
with large tumour and probably delayed diagnosis.  

Approximately10% to 30% of the malignant pheochromocytoma are already 
metastatic at the time of the diagnosis. The most frequent sites of metastases are 
liver, the lungs, bones and lymph nodes [17]. In our series, all the 3 malignant 
pheochromocytoma malignant were already metastases at the time of the diag-
nosis. However, the vascular invasion found in 2 of our patients is seldom re-
ported [18]. The functional imaging could complement the conventional one, in 
the event of pheochromocytoma of big size (diameter ≥ 5 cm), existence of me-
tastases or hereditary predispositions [19]. None of our patients had been ex-
plore with functional imaging that is not still available in Senegal by this time. 

The treatment of reference of pheochromocytoma is surgery. It must always 
be realized in an elective way, after premedication aiming to control the blood 
pressure and to slow down the heart rate, to avoid per-operative complications. 
Those complications are often due to the extreme blood pressure variability, de-
pending on the secondary discharge of catecholamines with the mobilization of 
the tumour by the surgeon.  

If the blood pressure is not well controlled with alpha blockers treatment, ad-
dition of calcic inhibitor is indicated. In case of persistence of tachycardia, be-
ta-blockers should be introduced. But it is necessary to have current and effec-
tive alpha blocking treatment [2] [4]. Thirteen patients underwent surgical pro-
cedure. This choice seems more judicious since the tumours in our patients 
having tumours of big size. Indeed, the laparoscopic surgery in the pheochro-
mocytomais indicated for small tumours, lower than 4 cm in diameter [4]. For 
the management of the malignant pheochromocytoma, the surgical resection of 
the primary tumour could decrease the risk of metastases and improve total sur-
vival in spite of advanced disease. CVD chemotherapy can be indicated to treat 
patients presenting an evolutive disease, and the patients who well respond to 
CVD can gain from a maintaining treatment with the dacarbazine. Clinical trials 
are ongoing for the use of radio-pharmaceutical agents, inhibitors of tyrosine 
kinase and immunotherapies [20].  

The histological analysis of the tumour does not make it possible to distin-
guish a benign form from a malignant form of pheochromocytoma. According 
to the World Health Organization (WHO) classification, the malignity of these 
tumours is defined by the presence of metastases in an extra paraganglionar site 
(lymph nodes, bone, liver) [10]. Several scores were established in order to indi-
vidualize the tumours at risk of malignity, but none makes it possible to establish 
with certainty the nature of the tumours. Even though not still validated, the 
most used one is the Pheochromocytoma of the Adrenal gland Scaled Score (PASS), 
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of Thompson. This score evaluates 12 histological parameters such as diffuse growth, 
high cellularity, cellular monotony, a cellular spindle, mitotic figures and others. 

However, there is a great variability inter and intra-observer in the evaluation 
of the parameters making this PAS score difficult to reproduce. A score lower 
than 4 is in favour of a benign tumour, and higher than 4 is in favour of an ag-
gressiveness [19]. A large tumoral lesion, an extra adrenal localization or a pres-
ence of SDHB mutation are of high-risk situations of malignity [19].  

Because of potential risk of malignity, it is necessary to control the rate of me-
tanephrines 3 months after surgery and then in an annual way [2]. The mortality 
of the malignant pheochromocytoma is especially related to the progression of 
the tumoral mass [15]. Factors of bad prognosis are: existence of hepatic and 
pulmonary metastases, advanced age and non resectable tumours. The rate of 
survival at 5 years varies from 24% to 60% [17]. All these criteria of bad progno-
sis were found in our patients with malignant pheochromocytomas.  

5. Conclusion 

Pheochromocytoma remains a rare tumour in our practice but probably under 
diagnosed. General practitioners and all physicians should be aware of its high 
probability in case of hypertension associated with Menard’s triad. The improve-
ment of the availability and affordability of dedicated diagnostic methods in our 
developing countries is increasing its frequency and may enhance its global man-
agement. 
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