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Abstract

Background: Pheochromocytoma and paraganglioma are rare neuroendocrine tumors of the chromaffin tissue,
which may produce catecholamines. The aim of our study was to analyze the clinical and para-clinical aspects as well
as the therapeutic and evolutionary aspects of pheocromocytomas and paragangliomas based on a series of 40 cases.

Methods: Our retrospective population-based research study includes 40 patients. Then, a statistical analysis was car-
ried out using the SPSS software (version21).

Results: Our study involves 40 patients, including 23 women (57, 5%) and 17 men (42,5%). The mean age at the

time of the diagnosis was 43.8 & 16.8 years. The circumstances of the discovery were mainly characterized by adrenal
incidentaloma and hypertension. The biological diagnosis was based on the dosage of urinary metanephrines and
plasma-free metanephrines in, respectively, 61.5% and 18% of cases. A computerized tomography scan and/or a mag-
netic resonance imaging scan could help to locate the tumor in 100% of cases. Our series includes 3 cases of bilateral

biologically in 87.5% of patients.

and paragangliomas.

pheochromocytoma, 3 cases of paragangliomas and 1 case of malignant pheochromocytoma, while a hereditary
form was retained in 3 patients. In fact, thirty-two patients were operated; cure was clinically labeled in 100% and

Conclusions: The main points for improvement that our study has revealed are; a patient follow-up after surgery,
which was not always regular, and an insufficient screening for genetic diseases associated with pheochromocytomas
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1 Background

Pheochromocytomas and paragangliomas (PPGL) are
rare neuroendocrine tumors of chromaffin cells that pro-
duce catecholamines [1]. More precisely, Pheocromo-
cytomas (PHEO) are tumors that arise from chromaffin
cells within the adrenal medulla, whereas paragangliomas
(PGL) arise from extra-adrenal chromaffin cells of the
sympathetic or parasympathetic paravertebral ganglia in
the chest, abdomen, and pelvis. PGL may also arise from
the chromaffin cells of the parasympathetic ganglia of the
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head and neck. Approximately, 80 to 85% of chromaffin
cell tumors are PHEO (intra-adrenal), and 15 to 20% are
PGL (extra-adrenal) [2, 3].

According to the current literature, the estimated
prevalence of PPGL ranges from 0.1 to 0.6% of patients
with hypertension in a general outpatient clinic [4, 5].
The clinical presentation is highly heterogeneous, rang-
ing from normotensive (having normal blood pressure)
cases to patients with sustained hypertension and oth-
ers with dramatic swings in blood pressure (BP) and
even involving hypertensive crises [6, 7]. Over time, non-
physiological and excessive release of catecholamines can
lead to cardiovascular complications and death. In fact,
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an adrenalectomy (surgical removal of one or both adre-
nal glands) is the appropriate treatment [8, 9]. Moreo-
ver, postoperative monitoring is clinical and biological
in order to detect recurrence and possible metastases.
Therefore, through a retrospective study, we propose to
analyze the clinical and para-clinical aspects as well as
the therapeutic and evolutionary aspects of pheocro-
mocytomas and paragangliomas based on a series of 40
cases.

2 Methods

Our retrospective study includes all patients diagnosed
with PPGLs during the period extending from January
2000 to December 2019.

Inclusion criteria: Any patient with PPGL confirmed by
the results of biological or anatomopathological assess-
ments. We excluded cases whose investigations were
incomplete.

The collected data were epidemiological, clinical, bio-
logical, radiological and anatomopathological. They were
identified from selected files and transferred to a patient’s
standardized record card. As for the biochemical testing
for the diagnosis of PPGL, it includes measurements of
plasma free metanephrines (PFM) or urinary fractionated
metanephrines (UFM). In order to make the interpreta-
tion of the results easier, they were reported to the upper
cutoffs (UCF) given by the laboratory. In fact, a level four
times higher than the UCF enables the diagnosis of the
PPGL to be retained [10]. Furthermore, imaging studies
are mostly conducted once there is biochemical evidence.
The 123I-metaiodobenzylguanidine (MIBG) scintigra-
phy scan is indicated in our series to detect extra-adrenal
forms or metastatic secondary locations.

The statistical analysis was carried out using the SPSS
software (version21). Then, the description of the qualita-
tive variables was achieved by determining the absolute
and relative frequencies while the quantitative variables
were driven by the averages and standard deviations.

3 Results

In fact, our study involves 40 patients, including 23
women (57,5%) and 17 men (42,5%). On the other
hand, the average age at the time of diagnosis was
43.8+16.8 years, with extremes that ranged from 10 to
74 years for the 40 patients.

Fourteen patients (35%) of our sample were found to be
hypertensive for an average of 6 years before the diagno-
sis of PPGL (extremes: 6 months to 15 years). Moreover,
different antihypertensive drugs were administered to
patients, among whom six (42.8%) were on monotherapy,
3 on a combination therapy, 4 on a triple therapy and 1
on a quadritherapy.
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On the other hand, the circumstances of discovery
(COD) were mainly represented by adrenal incidentalo-
mas (Al) in 23 cases (57,7%). Then, PHEO was discovered
on the occasion of an investigation of hypertension (HT)
among 12 patients (5 cases of HT among young patients,
5 cases of HT associated with paroxysmal PHEO signs,
and 2 cases of drug-resistant HT). In addition, hyperten-
sion complications constituted a COD in 3 cases. Fur-
thermore, an ectopic PPGL was discovered fortuitously
during an anatomopathological examination of a biopsy
of a right renal mass in a 63-year-old patient followed for
a large cell B lymphoma. Finally, PPGL was diagnosed
as a part of an extension review in a 46-year-old woman
with syndromic features, wowing a multiple endocrine
neoplasia type 2A (Medullary thyroid cancer, primary
hyperparathyroidism, and cutaneous lichen amyloidosis).

In fact, different functional signs were reported by our
patients. Palpitation was the most described sign (67.5%)
followed by sweat (62.5%) then, headache (57.7%) while
the Menard triad was present in 15 patients (37.5%).
The UFM dosage was performed in 29 cases (72.5%).
An elevation of this latter greater than 4 times the UCF
was observed in 23 patients, while five patients showed
an elevation between 1.4 and 3 times the UCEF. Then, the
amount of urine metanephrines was 18.2 times as high
as that of the UCF (extreme: 1.4 — 80), while the aver-
age level of normetanephrine in urine was 23.2 times
as high as that of the UCF (extremes: 1.5 — 165). On
the other hand, PFM were dosed in 10 patients (25%).
It was elevated in 90% of cases. Moreover, the levels of
metanephrine (MNp) and normetanephrine (NMNp)
in the blood were 5.7 times as high as those of the UCF
for both parameters, with extremes ranging from 2 to 11
and 1.4 to 15 times, respectively. The elevation of PFM
was 4 times as high as the UCF in 70% of cases and dis-
crete between 1.4 and 3 times the UCF in 2 cases. On
the other hand, the level of Chromogranine A (CGA) in
the blood was dosed in seven cases, where it was nor-
mal in 2 patients and high in 5 patients with an average
of 437.4 pg/l (extremes: 112—-1650 pg/l). The Vanillyl-
mandelic acid (VMA) was dosed in only one case in our
series. This dosage allowed the diagnosis to be retained
with an elevation of 3.8 times the upper reference
limit. In general, the biological diagnosis in our series
was based on the dosage of the UFM, PFM, and VMA,
respectively, in 61.5%, 18% and 2.5% of cases. In fact, the
associated dosages help retain the diagnosis at 18%.

The PPGL are a part of a genetic disease in 7,5% in our
series (1 case of multiple endocrine neoplasia, type 2A,
1 case of multiple endocrine neoplasia, type 2B and 1
patient diagnosed with neurofibromatosis type 1).

An abdominal pan scan (CT) with contrast was per-
formed in 39 patients. It was prescribed as a first-line
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imaging modality in 13 patients (32.5%) and preceded by
an abdominal ultrasound in 26 patients. In fact, it helps
locate the tumor in 100% of cases. The average tumor
size was 55.2 mm (extreme: 16-157 mm). The mass was
hypodense in 33.3% of cases and heterogeneous in 18%
of cases. On the other hand, moderate to intense hetero-
geneous enhancement was objectified in 97.4% of cases.
Abdominal magnetic resonance imaging (MRI) was per-
formed on 15 patients (37.5%). MRI could help locate the
tumor in 100% of cases. The tumor was found to have a
low signal, T1 and a high signal T2 for all patients. Then,
an enhancement was noted in 100% of cases. In total, CT
and/or MRI were used to locate the tumor in all patients.
The location was intra-adrenal in 92.5%: right adenoma
in 23 patients, left adenoma in 11 patients and bilateral
in 3 patients. Extra-adrenal location was objectified in 3
patients (pararenal, para-aortic and prostatic PGL). The
MIBG scan was performed in 16 patients and increased
radiotracer hyperfixation was noted in 93.7% of cases
consistent with CT and/or MRI data.

Moreover, surgery was indicated in all patients: Thirty-
two of our patients (80%) were operated, 6 patients
refused the surgery, adrenalectomy was scheduled for 1
patient, and 1 patient died of a complicated pulmonary
embolism with acute lung edema. All of our patients
received a preoperative medical preparation for at least
7 days. Adrenergic blocking agents, also known as alpha-
adrenergic antagonists, were prescribed as a first-line
treatment in 8 cases then, associated with -adrenergic
receptor blockers or calcium channel blockers in
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15 cases. The time between the biological diagnosis
and the surgery was 6 months on average (extremes:
15 days—2 years). The gesture consisted of the follow-
ing: a one-sided total adrenalectomy in 90% of cases
(29 patients), a two-stage bilateral adrenalectomy was
suggested for one patient and tumor resection was per-
formed on 2 patients (2 PGL).

In fact, twenty-nine patients had at least one con-
sultation for postoperative evaluation. The short-term
evolution was marked by the disappearance of paroxys-
mal signs in almost all cases with the exception of one
patient, who kept palpitations and for whom a -blocker
treatment was prescribed. An average weight gain of
4 kg (extremes: 1-10 kg) was objectified in 16 patients.
Thirteen patients had normal blood pressure with the
discontinuation of antihypertensive treatments after the
surgery. Then, an improvement in blood pressure with
therapeutic digression was observed in 6 patients, and
persistent hypertension only in one patient (Fig. 1).

Moreover, metanephrines (urinary or plasma) were
controlled in 24 patients during the first postoperative
year. The results were as follows: Normalization in 21
patients (87.5%) and persistence of moderate elevation
(<4 times the upper limit) in three patients (12.5%). The
CGA was dosed in 2 cases after the surgery but came
back high in both cases. Therefore, an adrenal CT scan,
performed on 5 patients (3 with high metanephrines and
2 with high levels of CGA), gave normal results in all
cases. Moreover, fourteen patients were regularly moni-
tored for long-term follow-up. The mean duration of
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postoperative follow-up was 3 years. Hence, a biological
recurrence was observed in 3 cases (1 case with malig-
nant PHEQ, 1 patient with a normal radiological inves-
tigation and one patient whose investigation is ongoing).

4 Discussion

In fact, PPGLs are rare tumors [1]. For example, in our
series, they were observed in 2.4 cases/year, up from 1.4
case/year in a study conducted in the same department
between 1997 and 2012 [11]. Moreover, PPGLs can be
observed at any age. However, exceptional observations
were reported in newborns [12] and beyond the age of 80
[13]. The average age at the time of the diagnosis in our
series was 43.8 years with extremes ranging from 10 to
74 years, which is consistent with the results of the larg-
est series of the literature. Furthermore, PPGLs affect
both sexes, while several authors have reported a certain
female predominance in their series.

HT is the master symptom of PPGL [6]. In our series,
it represented the COD in 30% of cases. These results
are consistent with data from the Charles Nicolle Hospi-
tal series in Tunis [14]. As regards to Al, it accounts for
25-58% of COD. In fact, its prevalence in the general
population is between 1 and 8.7% [15]. However, it has
increased over the past two decades with the expansion
of the prescription of radiological exams to reach 10% of
the elderly [16, 17]. It is estimated that PHEO represents
between 1.5 and 23% of AI [18]. As a result, any patient
suffering from Al should undergo a thorough investi-
gation [1]. In our series, 57% of PHEO were discovered
incidentally. In addition, HT complications constituted a
COD of PPGL in 3 cases.

PPGLs are catecholamine-producing (adrenaline, nor-
epinephrine or dopamine) neuroendocrine tumors. The
symptomatology depends on the secretory profile, hence
the great variability in clinical expression gave PPGL the
appellation "the great mimic" [3]. The low specificity of
these different symptoms explains the delay between the
onset of symptomatology and the diagnosis [19].

The biological diagnosis of PPGLs is based on the evi-
dence of an excess of secretion of catecholamines or their
metabolites in the blood or urine. The existence of vari-
ous metabolic pathways has led to different approaches
[10]. According to the recommendations of the Endo-
crine Society [1], it is the dosage of PFM or UFM that
must be performed in the first place. Indeed, the PFM
have the highest diagnostic sensitivity [20, 21], especially
in hereditary contexts [22, 23]. However, their meas-
urement may fail to identify tumors that secrete small
amounts of catecholamines or those that produce only
dopamine [24]. In our series, this dosage, which was per-
formed on 10 patients (25%), was found to be high in 90%
of cases. Therefore, UFM have a better specificity than
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PFM [25]. However, the main pitfall of this test is the dif-
ficulty of completing the 24-h urine collection.

As for CGA, it is a biomarker widely used for the
evaluation of neuroendocrine tumors, mainly of gastro-
entero-pancreatic origin [26]. The sensitivity of CGA
for the diagnosis of the PPGL is 90%, which is still lower
than the sensitivity of the PFM. However, its specificity is
99%, which gives it an excellent negative predictive value.
Hence, the interest of its dosage in cases of moderate
elevation of PFM [27]. CGA was dosed in seven patients
(17.5%) in our series. It was high in five patients, with an
average elevation of 437,4 pg/l.

Regarding the topographical diagnosis, the Endocrine
Society [1] recommends CT scan as a first-line exam,
which is characterized by a sensitivity of 90 to 100%
and a specificity of 70 to 80% [19, 28]. In fact, it is pre-
ferred to the MRI because of its excellent spatial resolu-
tion for the thorax, the abdomen and the pelvis. As for
the skull base and the neck PGL, the sensitivity of the
MRI is between 90 and 95% [29]. There is a characteristic
T2 hyper-signal (adrenal/liver ratio>3) and a rapid and
intense enhancement with gadolinium injection [30]. As
for the 1231-MIBG scintigraphy scan, it is mainly indi-
cated in recurrent, multiple or metastatic forms [19,
31]. In our series, CT scan and/or MRI could locate the
tumor in 100% of cases. The MIBG scan was performed
on 16 patients.

On the other hand, the management of patients with
PPGLs requires a multidisciplinary medical and surgical
team while the only curative treatment remains surgical
excision [1]. Moreover, the medical preparation before
the surgery is a very essential measure. The risk of recur-
rence requires strict and prolonged monitoring of oper-
ated patients. In our series, cured HT was observed in
66,6% of cases, and a normalization of metanephrines
during the first postoperative year was observed in 87,5%.
However, only one case of malignant PHEO was objec-
tified, which was a contralateral recurrence with lymph
node metastasis 12 years after the adrenalectomy, and
the patient refused the treatment.

5 Conclusions

In conclusion, PPGLs are rare neuroendocrine tumors
of the chromaffin tissue of the sympathetic and para-
sympathetic nervous system. However, their early diag-
nosis is crucial given their curable nature and their
lethal potential. In fact, the standard treatment is surgi-
cal and requires medical preparation. Moreover, regu-
lar subsequent follow-up is essential because of the risk
of recurrence and metastases. The essential points for
improvement that our study has revealed are: patient fol-
low-up after surgery, which was not always regular, and
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insufficient screening for genetic diseases associated with
PPGLs.
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