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ASYMPTOMATIC "GIANT" PHEOCHROMOCYTOMA DISCOVERED AS
ADRENAL INCIDENTALOMA-CASE REPORT AND LITERATURE REVIEW

Danijela Radojkoviél?, Milan Radojkoviél3

Adrenal gland tumours, revealed during radiological procedures in patients without pre-
vious suspicion for adrenal disease, are known as adrenal incidentalomas (AI). Asymptomatic
pheochromocytoma-incidentaloma is usually smaller than 10 mm. Incidentally found large phe-
ochromocytoma without any clinical signs is the rarity.

Herein, a young woman is presented, with a tumour in the right adrenal gland, size
60x70 mm, discovered on the abdominal sonogram, performed during a regular systematic
examination. Computed tomography confirmed "giant" tumour, size 70x74 mm, with cystic and
necrotic areas and inhomogeneous contrast captivity. Besides discrete elevated vanillymandelic
acid (VMA) level in 24 hours dieresis, all the results of the endocrine evaluation were in normal
range. The patient underwent [131I]-meta-iodobenzylguanidine ([131I]-MIBG) scintigraphy
which was indicative for right pheochromocytoma. After adequate preoperative preparation,
right adrenalectomy was performed. The procedure and postoperative course went without
complications, and pheochromocytoma was confirmed by histopathological examination.

It appears that frequency of Al is constantly rising in the last few decades, thanks to
widely used radiological diagnostic techniques. Even though the most of Al are nonfunctional,
we should always keep in mind that under clinical "mute" adrenal tumours, malignant or sec-
reting lesions could hide. A thorough examination of each incidentally revealed adrenal mass
can prevent potential oversight and provide proper treatment.
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Introduction

Tumours localised in adrenal gland, revealed
during radiological procedures in patients without
previous suspicion for adrenal disease are known as
adrenal incidentalomas (AI).

Along with technology advances and frequent
radiological imaging, detection of Al is significantly
increased (1). After diagnosed AI, two crucial tasks
are:

1. to distinguish functional from nonfunctional
adrenal tumour and

82

2. to conclude whether it is benign or malig-
nant one. Usually, Al are hormonal inactive adeno-
mas (74-82.2 %), followed by Cushing syndrome
(CS 6-7 %), pheochromocytoma (4.7-7.2 %), aldo-
steronomas (1.2-4.6 %), adrenocortical carcinoma
(ACC 4.8 %), and metastatic lesions (2.3 %) (2, 3).

Pheochromocytomas are tumours that arise
from the adrenal medulla. The most common loca-
lization is the abdomen, where adrenal glands are
target places for 90 % of these tumours, usually
unilateral. Since the majority of pheochromocyto-
mas produce and secrete catecholamines, hallmarks
of clinical presentation are symptoms associated with
catecholamine excesses like hypertension, heada-
che, sweating, tachycardia, pallor and panic attacks.
Therefore, each incidentally revealed adrenal mass
should be thoroughly examined and screened for
pheochromocytoma.

Herein, we present a young woman with clini-
cally "silent" pheochromocytoma and discuss diag-
nostic procedures along with treatment.

The patient has given informed consent that
all data about her diagnostic procedures and treat-
ment could be collected and published. All proce-
dures performed in the study were in accordance
with the ethical standards of the institutional and
national research committee.
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nal mass, size 60x70 mm. Computed tomography
(CT) confirmed "giant" tumour, size 70x74 mm, with
cystic and necrotic areas and inhomogeneous con-
trast captivity (Figure 1A and 1B).

Patient case report

During regular systematic examination in a
young woman (32 years old) an abdominal sono-
gram was performed, which revealed the right adre-

A. CT scan of right adrenal tumour, transverse plane. B. CT scan of right adrenal tumour, coronal plane.
C. [131I]-MIBG scan of right adrenal pheochromocytoma

Figure 1. Visualization diagnostic procedures

83



Acta Medica Medianae 2019, Vol.58(2)

Asymptomatic "giant" pheochromocytoma discovered as adrenal...

She was admitted to Endocrinology Clinic, Cli-
nical Centre, Nis for further examination. The pa-
tient’s medical history of any relevant illnesses, in-
cluding hypertension, was negative. Even though
physical examination reviled obesity (BMI 32) body
weight was stable, without weight gain. There were
no symptoms and signs such as hirsutism, purple
striae, hair loss, or oedema. The blood pressure
(120/80 mmHg) heart rate (80/min) and respiratory
rate (18/min) were normal. Family history was posi-
tive for diabetes mellitus type 2, hypertension and
obesity (patient’s parents). Initial laboratory testing
(blood cell count, electrolytes, urea, creatinine, hepa-
togram, amylase, lipids, and glycaemia) was nor-
mal, except for increased fasting plasma glucose
(6.4 mmol/l). Performed oral glucose tolerance test
(OG-TT) revealed impaired glucose tolerance (IGT)
with hyperinsulinemia in the second hour of the

OGTT (plasma glucose level was 8.4 mmol/l and
insulin concentration was 172.7 uU/ml; reference
value: 2.6-24.90 uU/ml). Further endocrine evalua-
tion included plasma cortisol assay, adrenocortico-
tropic hormone (ACTH), plasma catecholamines (ad-
renaline, noradrenaline and dopamine), 24 hours
urinary catecholamine metabolite (vanillymandelic
acid - VMA), sodium, potassium, calcium, phospho-
rus, parathyroid hormone (PTH), calcitonin, chromo-
granin A (CgA), thyroid stimulating hormone (TSH)
and insulinemia during OGTT. Beside discrete ele-
vated VMA level, all the results of the endocrine
evaluation were in normal range and shown in Table
1. Basal cortisol level was significantly suppressed
after low-dose dexamethasone (1 mg) test (cortisol
level was 470.2 nmol/l before DST and 52 nmol/I
after; reference range 150-638 nmol/l).

Table 1. Initial endocrine evaluation

Parameter Result Reference range
Plasma Cortisol at 08, 16 and 23h (nmol/L) 470.2/ 225.6/ and 96.0 150 - 638, 80 - 388
VMA (umol/D24h) 68.7 0 - 68.6
plasmaAdrenalin (pg/mL) 78.0 <100
plasmaNoradrenalin (pg/mL) 523.3 <600
plasmaDopamine (pg/mL) 102.7 <100
ACTH (pg/mL) 31.52 7.2-63.3
PTH (pg/mL) 42 8-76
TSH (mIU/L) 4.296 0.4 - 4.60
Calcium (mmol/L) 2.43 2.2 - 2.65
Phosphorus (mmol/L) 0.98 0.80 - 1.55
Potassium (mmol/L) 4.3 3.5-55
Calcitonin (pg/mL) 0.1 <10
Chromogranin (ng/mL) 12.0 19 - 98

Further investigation included [131I]-meta-io-
dobenzylguanidine ([131I]-MIBG) scintigraphy which
was indicative for right adrenal pheochromocytoma.
(Figure 1C). According to the institution protocol,
which we reported in our previous publication stan-
dard preoperative preparation was started with 10mg
phenoxybenzamine daily (4). The dose was gradu-
ally increased up to 60 mg (30 mg two times a day).
Following two weeks, during thorough blood pres-
sure monitoring, nor hypertension, neither ortho-
static hypotension was verified. Performed ECG and
echocardiography were normal. Right adrenalecto-
my was performed, with no significant change in
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blood pressure during the procedure. The tumour
was firm and well encapsulated. Areas of haemor-
rhages and necrosis within the tumour, typical for
larger pheochromocytomas, gave spotted and dark
red appearance. There were no intraoperative signs
of tumour growing into nearby areas or spreading to
lymph nodes. The surgical diagnosis was localized
benign adrenal tumour, highly suspicious of pheo-
chromocytoma (Figure 2 A and B). The procedure
and postoperative period went without complicati-
ons, and pheochromocytoma was confirmed by his-
topathological examination (Figure 2C).
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A. Adrenal gland with the tumour.
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B. Intersected adrenal gland with tumour

Figure 2A, 2B. Macroscopic and histopathological findings

C. Histopathological examination: pheochromocytoma

Figure 2C. Macroscopic and histopathological findings
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Discussion

A number of newly diagnosed patients with Al
is growing along with technological advances and
available radiology imaging for various reasons.
Once verified, Al requires appropriate diagnostic ap-
proach. Biochemical and endocrine evaluation sho-
uld reveal if the tumour has hormonal activity, and
further imaging examination will estimate its size
and potential malignancy. Based on these features,
the decision about surgical removal should be made.

Imaging examination

Abdominal ultrasonography (USG) is usually
the first radiology procedure which discovers Al.
Enlargement of adrenal glands greater than 2 cm
can be detected by USG, but this radiological techni-
que cannot characterize adrenal lesions with high
precision (5). Based on the USG findings adrenal tu-
mour was suspected in our patient and CT was per-
formed. This radiological method is much more in-
formative than USG. Unenhanced adrenal CT can
provide data about tumour features such as size,
shape, radiation attenuation coefficient (in Houns-
field units - HU) and structure homogeneity. Benign
tumours are usually smaller than 4cm, with smooth
borders, which are well-distinguished from adjacent
organs and attenuation value less than 10 (6). High-
er attenuation values (30-40 HU) due to low lipid
component are indicative for pheochromocytoma or
ACC, as well as heterogeneous cystic areas caused
by necrosis and/or bleeding (1, 7). Adrenal CT with
contrast administration assesses the absolute and
relative washout values, features of the surrounding
tissues infiltration, as well as the presence of liver
metastases. Adenomas attenuation coefficient will
return quickly to basic values, ACC attenuation coef-
ficient will remain elevated and pheochromocytoma
may present various washout characteristics (7). In
our patient, after contrast administration, CT verified
solid tumour, with well-defined borders, localized in
right suprarenal gland, size 70x74 mm, with inho-
mogeneous contrast captivity which could be the re-
sult of necrosis and cystic degeneration, pathogno-
monic for pheochromocytoma.

Hormonal examination

It is a common opinion that incidentally found
pheochromocytomas, size less than 1 cm, are usu-
ally clinically "mute". Even though our patient had
"giant" adrenal tumour highly suspicious of pheo-
chromocytoma on CT, there were no clinical sym-
ptoms or signs whatsoever. A possible explanation
for this discrepancy could be the fact that large tu-
mours dain in the size due to haemorrhagic necrosis
and cystic formation and not always due to tissue
that can produce catecholamines.

Recommended diagnostic procedures for phe-
ochromocytoma always include measurements of
urinary or plasma metanephrines (8). These tests
have higher sensitivity and specificity than measu-
rement of unfractionated catecholamines, since phe-
ochromocytomas may secret catecholamines episo-
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dically, but its degradation will be continuous. Un-
fortunately, those tests are not available in our in-
stitution.

Determination of the VMA is an old test, easy
to perform, with specificity that goes up to 95 %. On
the other hand, it has low sensitivity (64 %) which
why it is no longer recommended for pheochromo-
cytoma screening (5). However, increased VMA con-
centration in our patient, along with CT presentation,
was helpful to be more certain that this Al was phe-
ochromocytoma, even though serum unfractionat-
ed catecholamines were normal.

It is still unclear why some pheochromocy-
tomas are "silent". It is possible that chronically ele-
vated catecholamine levels lead to down regulation
of the adrenergic receptors making them more tole-
rable. Also, besides catecholamines, pheochromocy-
tomas may produce a variety of biologically active
peptides. The majority will cause vasoconstriction
such as neuropeptide Y, but some will show vasodi-
latation effects, which will prevent hypertension (6).

In the last decade CgA has become valuable
diagnostic test for pheochromocytoma with reported
sensitivity and specificity from 74 % - 96 % (9). Fal-
se positive results could appear in patients with atro-
phic gastritis type A, in chronic therapy with proton
pump inhibitors or H2 receptor blockers, or in the
patients with prostate cancer and neuroendocrine
tumours (9). More important is an awareness that
CgA could be normal or false negative in patients
with pheochromocytoma as it was in our case. Chro-
mogranin is known to inhibit catecholamine secre-
tion by the adrenal medulla. The CgA level correlates
with catecholamine level during sympathetic or ad-
renal medulla stimulation, but it is not significant at
rest and may be afflicted by various tissue factors
(10). If we assume that clinically silent pheochromo-
cytoma is due to the absence of increased catecho-
lamine production and secretion, or presence of va-
sodilatation components produced in the same tu-
mor, it is possible that silent pheochromocytoma
produces smaller amounts of CgA.

Screening tests for multiple endocrine neo-
plasias (MEN) were also in the referent range (cal-
citonin and PTH). Cortisol-producing adenoma was
excluded since cortisol levels, ACTH concentration
and overnight DST were normal. Plasma aldosterone
concentration and plasma renin activity were not de-
termined, because potassium levels were in referent
range.

Scintigraphy imaging

A further diagnostic procedure included
[131I]-MIBG scan. It is useful for determining if the
adrenal lesion is pheochromocytoma, to screen pa-
tients for metastases and to confirm if the extra-
adrenal mass is paraganglioma or neuroblastoma.
On the other hand, [131I]-MIBG can accumulate in
normal adrenal medulla making the false-positive
diagnosis of the pheochromocytoma (11). In our
patient, together with characteristic CT findings and
elevated VMA concentration MIBG was a very useful
tool.
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Histopathological examination

Histopathological examination of the speci-
men confirmed pheochromocytoma composed of
large cells that are pink to mauve, arranged in cords
or nests with capillaries in between (HE x 200).

Conclusion

Hormonally inactive asymptomatic pheochro-
mocytomas are very rare. Even though diagnostic

algorithms are useful, physicians should always keep
in mind that clinical signs could be absent and dia-
gnostic tests false negative. Pheochromocytoma dia-
gnosis should be made as stratification of all avail-
able radiological and hormonal tests in order to pre-
vent potential oversight and provide proper treat-
ment.
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Adrenalni incidentalomi (AI) definiSu se kao tumori otkriveni radioloskim procedurama
kod bolesnika kod kojih prethodno nije postojala sumnja na bolest nadbubreznih Zlezdi. Asim-
ptomatski feohromocitom, otkriven na ovaj nacin, obi¢no je manji od 10 mm. Slucajno otkri-
vanje feohromocitom vecih dimenzija, koji je uz to bez ikakvih klinickih znakova, prava je
retkost.

U ovoj studiji prikazana je mlada bolesnica sa tumorom desne nadbubrezne Zlezde,
promera 60x70 mm, otkrivenim ultrazvu¢nim pregledom abdomena u okviru sistematskog
pregleda. Kompjuterizovanom tomografijom (CT) potvrdeno je prisustvo "gigantskog" tumo-
ra, veli¢ine 70x74 mm, sa cisti¢nim i nekroti¢nim poljima i nehomogenom distribucijom kon-
trasta. Sem diskretno povisene koncentracije vanilmandeli¢ne kiseline (VMA) u 24-¢asovnom
urinu, svi ostali rezultati endokrinoloskog ispitivanja bili su u referentnom opsegu. Uradena je
[131]] MIBG scintigrafija ([131]] meta-jod-benzil-gvanidin) koja je iSla u prilog feohromo-
citoma desne nadbubreZne Zlezde. Nakon adekvatne preoperativne pripreme, uradena je des-
nostrana adrenalektomija. Sama operacija i postoperativni tok protekli su uredno, a histopato-
loskim ispitivanjem potvrden je feohromocitom.

Veca ucestalost Al, koja se belezi u poslednjih nekoliko decenija, posledica je Siroke
rasprostranjenosti brojnih radioloskih dijagnostickih tehnika. Iako je vecina Al nefunkcionalna,
uvek treba imati na umu da se iza klinicki "nemog" nadbubreznog tumora moze kriti maligni
process ili hormonski aktivan tumor. Detaljno ispitivanje svakog Al spreci¢e previde ovakve
vrste, a bolesniku obezbediti adekvatnu terapiju.
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