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ABSTRACT

Objective: The coexistence of silent pheochromocytoma
(PHEO) and subclinical Cushing’s syndrome (SCS) of the
same adrenal gland has not been reported in the English
literature.

Case: We describe an adult case of clinically silent PHEO
combined with SCS incidentally diagnosed by abdominal
ultrasonography in a 51-year-old female patient. Physical
examination revealed that her blood pressure (BP) and
Computed
tomography and magnetic resonance imaging showed a
solid tumor (3.5%3.0x2.5 ¢cm) in the right adrenal gland,
consistent with a nonadenomatous mass. Urinary levels

tension Holter monitoring were normal.

of catecholamines and their metabolites were elevated.
SCS was suggested by the failure to obtain adequate
cortisol suppression (less than 1.8 ug/dD following
dexamethasone —administration in single-dose
overnight dexamethasone suppression test (DST) and

low-dose 2-mg DST. Right adrenalectomy was performed

I-mg

for treatment purposes. The histological diagnosis of

the resected tumor was typical adrenal PHEO with
adrenocortical hyperplasia.

Conclusion: Pheochromocytoma combined with SCS in
the same adrenal gland is a rare entity and preoperative
diagnosis of these combined tumors s difficult. Its hormonal
activity and imaging characteristics are frequently very
similar to those of other adrenal tumors, especially pure
PHEQ. Therefore, careful evaluation by endocrine tests
and multiple imaging procedures are needed to provide
a differential diagnosis. However, definitive diagnosis
is established by histological and immunohistochemical
studies. To our knowledge, the present case is the first case
report that describes clinically silent PHEO combined with
SCS in the same adrenal gland in the English literature.
We discuss this case and review the literature on this
unusual entity.

Keywords: Corticomedullary mixed adrenal tumor, silent
pheochromocytoma, subclinical Cushing’s  syndrome,
incidentaloma. Nobel Med 2017; 13(1): 74-80
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AYNI ADRENAL BEZDE KLINIK OLARAK SESSiZ
FEOKROMOSITOMA iLE KOMBINE SUBKLINIK
CUSHING SENDROMU: BiR VAKA SUNUMU VE
LITERATURUN GOZDEN GECIRILMESI

OZET

Amag: Ingilizce literatiirde aym adrenal bezde
sessiz feokromositoma (FEO) ve subklinik Cushing
sendromu (SCS) birlikteligi bildirilmemistir.

Olgu: Biz 51 yasindaki bir kadin hastada karn
ultrasonografisinde insidental olarak saptanan ve
klinik olarak SCS ile kombine sessiz FEO olgusunu
sunuyoruz. Fizik muayenede kan basinci ve tansiyon
Holter takibi normaldi. Bilgisayarli tomografi ve
manyetik rezonans goriintiilemede sag adrenal
bezde adenom dis1 kitle ile uyumlu solid bir ttimor
(3,5x3,0x2,5 cm) gortldi. Idrarda katekolamin ve
metabolit degerleri yiiksekti. SCS varligi gece tek doz
1-mg deksametazon (DXT) supresyon testi (DST) ve

dustik doz 2-mg DST'nde kortizol diizeyinin suprese

olmamast ile gosterildi. Tedavi amach olarak hastaya
sag adrenalektomi yapildi.
timorin histolojik tanist adrenokortikal hiperplaziye
eslik eden tipik adrenal FEO olarak kondu.

Rezeksiyon  yapilan

Sonug: Ayni adrenal bezde SCS ile kombine FEO
nadir bir durumdur ve bu timorlerin preoperatif tanisi
zordur. Hormonal aktivite ve gortntiileme 6zellikleri
sik olarak diger adrenal timorlere ve FEO’ya benzer.
Bu nedenle ayirici tanida endokrin testlerin ve multipl
goriintilleme yontemleri ile dikkatli degerlendirmeye
ihtiya¢ vardir. Bununla birlikte, kesin tani histolojik
inceleme ve immtinohistokimyasal ¢alismalar ile konur.
Bizim bilgimize gore bu hasta Ingilizce literattirde aym
adrenal bezde SCS ile kombine klinik olarak sessiz
FEO’y1 tanimlayan ilk vaka bildirimidir. Nadir gortlen
bu vaka tartisilarak mevcut litarattir gozden gecirildi.

Anahtar kelimeler: Kortikomediiller mikst adrenal
timor, sessiz feokromositoma, subklinik Cushing
sendromu, insidentaloma. Nobel Med 2017; 13(1):
74-80

INTRODUCTION

Adrenal incidentalomas  (Als) discovered

inadvertently in the course of work-up or treatment

are

of unrelated disorders."? In radiological studies, the
frequency of Als ranges from approximately 4% in
middle age and to over 10% in the elderly.*> About
85% of Als are nonfunctional masses, 4-9% are defined
as pheochromocytoma (PHEO) and 9% are subclinical
Cushing’s syndrome (SCS)."##7

Pheochromocytomas are rare catecholamine-secreting
neuroendocrine tumor arising from chromaffin cells of
the adrenal medulla or extra-adrenal sites.*®” The
prevalence of PHEO in hypertensive patients is 0.1-
0.6%.%° Because of excess secretion of the hormones
epinephrine (E), norepinephrine (NE), dopamine, and
others, patients with PHEO often experience symptomatic
attacks characterised by severe hypertension, profuse
sweating, palpitations, and headaches."” Approximately
10% of histologically proven benign PHEOs are
incidentally discovered by radiologic imaging procedures
in the absence of symptoms.”!® Of the adrenal PHEO,
20% to 30% of them are asymptomatic; they are
called clinically silent PHEO.>!'® In these cases, there
is no classic triad of the disease (episodic headache,
sweating, and palpitation) at presentation (normotensive
PHEO)!*!! Moreover, up to 50% of patients with an

incidental adrenal PHEO are normotensive."'

Subclinical Cushing’s syndrome (SCS) represents
autonomous cortisol secretion in patients who do not
have the typical signs and symptoms of endogenous
clinical CS.**#* The criteria for the diagnosis of SCS
are not well defined.? Different biochemical changes
in the hypothalamo-pituitary-adrenal axis have been
found in these patients: altered dexamethasone (DXT)
suppression test (DST), low adrenocorticotropic
hormone (ACTH) level, normal/or increased urinary
free cortisol (UFC) secretion and a reduction in
dehydroepiandrosterone sulfate (DHEAS).**** The
DST (cutoff of 3.0ug/dD)-UFC-ACTH combination
criterion seems to be the best compromise to diagnose
SCS because it has been validated on a clinical

basis.??*

Pheochromocytoma combined with SCS in the same
adrenal gland is extremely rare. To date, only 8 cases
have been reported in the English literature.*2021:229 ¢
is difficult to diagnose these tumors precisely as adrenal
PHEO combined with SCS before surgery. Definitive
diagnosis is done by histological examination. To our
knowledge, the coexistence of clinically silent PHEO
and primary SCS of the same adrenal gland has not
been reported in the English literature. In this report,
we firstly present a case of coexistence of both tumors
incidentally diagnosed in a 51-year-old female patient.
Histopathological examination of the adrenal mass
confirmed the diagnosis.
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Figure 1. (A) Transverse T1-weighted MRI shows a round right adrenal mass that
measures 3.5-3.0-2.5 cm (arrow). The mass is heterogeneous, with signal intensity less
than that of liver (hypointense).

Figure 1. (B) Transverse T,-weighted MRI scan demonstrating round heterogeneous
right adrenal mass (arrow) with markedly high signal intensity greater than that of liver
(prominently hyperintense)

Figure 1. () Out-of-phase MRI no showing significant signal loss in the lesion when
compared with in-phase MRI (arrow).

CASE REPORT

A 51-year-old Turkish woman was hospitalized at our
hospital for further examinations of a heterogeneous,

hypoechogenic right adrenal solid mass, measuring

3.5x3.0 cm, with well-defined borders that was
incidentally discovered by abdominal US during urinary
tract infection research in another hospital. She did not
have any complaints of episodic headaches, sweating,
palpitation, chest pain, or hypertension. There was no
history of weight gain. On physical examination (PE),
she had a blood pressure (BP) of 110/70 mmHg without
postural drop, a regular pulse of 72 beats/min, and
a weight of 64.3 kg at a height of 164 cm. Body mass
index was 23.9 kg/m2. The patient displayed discrete
Cushing’s stigmata with slight moon facies, plethora,
and abdominal obesity, but there was no evidence of
hirsutism, acne, purple abdominal stria, acanthosis
nigricans, or mucosal hyperpigmentation. The remainder
of PE, which included a fundoscopy, was normal. Tension
Holter monitoring was normal (maximum systolic BP of
135 mmHg and maximum diastolic BP of 86 mmHg).
No abnormalities were noted in the electrocardiography
or chest X-ray. Echocardiography showed left ventricle
hypertrophy in borderline (interventricular thickness,
12 mm) and diastolic dysfunction. Routine haemogram,
urine examination, liver and kidney function tests,
and other laboratory parameters including serum
electrolytes, and plasma calcium and phosphorus levels
were normal. Other laboratory values were as follows:
urine norepinephrine (NE): 58 pg/24 h (normal: 20-81),
urine epinephrine (E): 25 pg/24 h (normal: 2.0-22),
urine normetanephrine: 709 pg/24 h (normal: 88-444),
urine metanephrine: 2382 pg/24h (normal: 52-341),
urine vanillylmandelic acid (VMA): 10 mg/24 h
(normal: 1.8-6.7), urine dopamine: 197 ug/24 h
(normal: 40-400), homovanillic acid (HVA):
3.36 mg/24 h (normal: 0.5-6.2) and urinary creatinine:
1.024 g/24 h. Serum basal cortisol was normal on
the first day in the morning (16.2 pg/dl at 8:00), and
diurnal cortisol variation revealed an AM cortisol of 11
ng/dl with a PM cortisol (at midnight) of 1.84 pg/dl in
another day while ACTH level was 13 pg/ml (IRMA,
normal range: 9.0-52 pg/ml). DHEAS was suppressed
(<15 pg/dl; normal: 80-340 pg/dl). UFC was 69 pg/24h
(N<60 pg/24h). A single-dose 1-mg overnight DST
demonsrated a decrease in AM cortisol from 11.0 to 2.67
pg/dl. A low-dose 2-mg DST demonstrated a decrease in
AM cortisol from 11.0 to 2.71 pg/dl and urinary UFC was
26 pg/day (normal<20 pg/day). A single-dose 8-mg
overnight DST demostrated a decrease in AM cortisol
from 11.0 to 1.47 pg/dl. Plasma aldosteron concentration
(PAC) was <0.7 ng/dl (normal: 7-30) and plasma renin
level was 5.50 pg/ml (N: 5.41-34.53) during supine
position. The results of other endocrine tests, including
intact parathyroid hormone @(PTH) and thyroid
hormones, were within normal ranges.

Abdominal computed tomography (CT) showed a well-
demarcated, homogeneous, hypodense right adrenal
solid mass (3.5x3.0 cm). In unenhanced CT scan, density
of mass was 38 Hounsfield unit (HU), consistent with a
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Figure 2. (A) Adrenal cortex hyperplasia (top) adjacent to pheochromocytoma (bottom)
with pronounced cortical cell infiltration (arrows) in corticomedullar mixt adrenal tumor
are seen (hematoxylin and eosin staining, original magnification-40).

Figure 2. (B) Adrenocortical cell groups (arrows) embedded within pheochromocytoma
(hematoxylin and eosin staining, original magnification100).

Figure 2. (C) Pheochromocytes were positive for synaptophysin (immunohistochemical
staining, original magnification-200).

Figure 2. (D) Pheochromocytes were positive for chromogranin A (immunohistochemical
staining, original magnification-200).

Figure 2. (E) Adrenal cortical cells were positive for melan-A (immunohistochemical
staining, original magnification-40).

nonadenomatous mass. There were no features suggesting
the invasion of surrounding structures, or enlarged
lymph nodes. On T1-weighted abdominal magnetic
resonance imaging (MRI), the tumor was visualized as a
heterogeneous mass (3.5%3.0x2.5 cm) with a low signal
intensity (hypointense) below that of the liver, located in
the right adrenal gland (Figure 1A). T2-weighted MRI
revealed a heterogeneous slightly hyperintense mass
measuring 3.5x3.0x2.5 cm, located in right adrenal
gland (Figure 1B). Out-of-phase MRI did not show
significant signal loss in the lesion when compared with
in-phase MRI (Figure 1C). Characteristics on MRI were
not in favor of the diagnosis of adrenocortical adenoma.
Left adrenal gland on imaging procedures was normal.
A P!lodine-metaiodobenzylguanidine (**'I-MIBG) scan
could not be performed.

From these findings, a diagnosis of right adrenal PHEO
associated with SCS (since baseline plasma ACTH level
is the lower limit of normal ranges, low baseline serum
DHEAS level, slightly high UFC levels, nonsuppressible
serum cortisol and UFC levels in DST) was made.
Following the administration of adequate a-receptor
blocking agents with phenoxybenzamine 80 mg/d, a
B-adrenoceptor blocker (propranolol, 80 mg/d) was
added to the therapy. Right adrenalectomy was performed
by the transabdominal route under general anesthesia.
The tumor was removed uneventfully. There were no
hypotensive/hypertensive and/or hypoglycemia attacks
during surgery. Also, as she had SCS, steroid replacement
therapy (methyl prednisolone) was commenced on
the day before surgery and tapered off gradually over
2 weeks. The resected right adrenal gland was 28.9 g
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Table. Summary of the data retrieved from the literature regarding clinical and biochemical characteristics of previously presented cases compared to the present one.
Biochemical
Date of . autonomous . .
Case . Age Size . CS . Biochemical | ACTH
o Study published (vears) Sex (cm) Symptoms | Hypertension features Hyperglycemia | non-AGTH- PHED (agim)
case dependent
hypercortisolism
1 |Finkenstedt et al| 1999 29 [ F |4 Yes Yes Yes mild Yes Yes Yes 16
2 Erem ot al 2006 2 | F |4 Yes Yes No No Yes Yes <b
3 | Kastelan et al 2007 43 | F 19 Yes No No No Yes Yes 8
4 | Hwang et al 2007 51 F |42 Yes Yes No Yes Yes Yes 205
5 | VYaylali et al 2008 64 | M| 6 | Yesmild No No Yes Yes Yes 181
6 |Alexandraki et a| 2009 66 | F | 4 No Occasionaly, mild |~ No No No No 91
7 | Kimura et al 2009 5 | F | 83| Yesmid Yes, mild No Yes Yes Yes 8
8 | Takizawa etal | 2011 B | M]|6 Yes Yes No Yes Yes Yes a1
9 | Current report 51 | F |35 Yes No No No Yes Yes 13
CS: Cushing's syndrome, ACTH: adrenocorticotropic hormone, PHEQ: pheochromocytoma
and contained a tumor measuring 5.0x4.5x2.5 cm The Als may be adrenocortical adenomas and

in dimension. It was encapsulated. The cut surface of
the tumor was solid with whitish grey color without
evidence of hemorrhage or necrosis. Histopathological
examination revealed that the tumor consisted of
two different types of lesions: pheochromocytes and
adrenocortical cells (Figure 2A) The pheochromocytoma
component of the tumor contained nests of large,
polygonal, and pleomorphic chief cells with granular
basophilic cytoplasm and round to oval nuclei
(Zellballen pattern) with adrenal cortical hyperplasia.
Interestingly, adrenocortical cell groups embedded
within PHEO (Figure 2B). Immunohistochemical studies
were performed. The cells of PHEO were diffusely and
strongly positive immunoreactivity for synaptophysin
and chromogranin A (Figure 2C and 2D). The cells of
adenocortical hyperplasia were strongly positive for
melan-A (Figure 2E). ACTH immunochemistry revealed
no positive cells in the tumor tissue. The specimen
did not show any evidence of malignant degeneration
histologically. Ki-67 index was <1%. The tumor
was diagnosed as a adrenal PHEO associated with
adrenocortical hyperplasia in the same adrenal gland.
Postoperative course was uneventful, and no recurrence
was detected at the 6 months follow-up visit. Urinary
catecholamines and their metabolites was normal.
Baseline serum cortisol was 12 pg/dl and ACTH was
19.6 pg/ml at 8:00 AM. A single-dose 1-mg overnight
DST demonsrated a decrease in AM cortisol from 12.0
to 0.57 pg/dl.

DISCUSSION

In this report, we presented a case of clinically silent
PHEO combined with SCS in the same adrenal gland in
a 51-year old female patient. To our knowledge, our case
is the first report described in the English literature.

carcinomas, cysts, myelolipomas, pheochromocytomas,
ganglioneuromas and adrenal metastases from other
malignant tumors.1). Approximately 5.0-6.5% of Als
are PHEOs, and 8% of the patients with a PHEO are
completely asymptomatic.'* Also, every Al should be
screened for PHEO since it can account for up to 20%
of cases.'® PHEO with SCS caused by corticomedullary
mixed tumor of the adrenal gland are extremely rare.
There have been 8 cases reported in the English medical
literature.*?%21%>%% Table shows clinical and biochemical
characteristics of these cases. In the present case (Table,
case no. 9), PHEO and cortical hyperplasia coexisted
in the same adrenal gland. The pathogenesis of mixed
corticomedullar tumors is unknown. It is paradoxical
that the two distinct cell populations are truly inseparable
in a mixed tumor while adrenal cortex and medulla
have different embryological origins and structure.*®*!
One possible explanation is a genetic event in a stem
cell, which gives rise to cells constituting the adrenal
cortex and adrenal medulla.® Lee et al. speculated
that an unidentified ‘mutational event’ in the intra-
adrenal portal system leading to neoplastic changes of
adrenocortical cells with cortical hypersecretion and may
subsequently induce hyperplasia of the chromaffin cells
via phenylethanolamine-N-methyltransferase system.”

It has been reported that incidental PHEOs that are
smaller than 1 cm in size have no clinical symptoms.*
Rarely, some large PHEOs do not show any clinical
symptoms.’*!>>* On line of research from Mayo Clinic
reveals that 15 of the 150 PHEO cases are diagnosed
during abdominal CT taken for other reasons.** Our
case showed no hypertension or paroximal hypertension
attacksin her history. PE revealed no hypertension-related
symptoms. ECG was normal, but there was left ventricle
hypertrophy in borderline on echocardiography.
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Abiochemical diagnosis of a PHEQ is made by measuring
the 24-h urinary catecholamines and their metabolites.
The values 2-3 times above the upper normal limit is
considered to be diagnostic for a PHEO."*? Even though
these patients are normotensive, most of them would have
excess catecholamine secretion as measured by various
biochemical tests.!” Despite having sustained elevated
catecholamine concentration, normotension may be
explained by desensitization or tolerance phenomenon. '
There s, in part, desensitization of the cardiovascular system
to catecholamines in normotensive PHEO cases.” In the
present case, 24-h urine metanephrine increased more
than 7 times the normal and 24-h urine normetanephrine
increased more than 1.5 times the normal.

Autonomous glucocorticoid production without specific
symptoms and signs of CS is termed SCS.*® SCS is
the most frequent endocrine dysfunction detected
in patients with adrenal mass incidentally found by
radiologic imaging procedures for unrelated disease.”
SCS is responsible for 5 to 20% of all Al cases.” It was
also examined the diagnostic criteria of SCS in Japanese
patients and observed that the most frequently found
and reliable parameter was insufficient suppression of
cortisol by low-dose DXM (100%).>"*® They defined this
parameter as the essential item of the diagnostic criteria.
A'low baseline ACTH level, a blunted response of ACTH
to CRH, a diminished circadian rhythm of cortisol and
unilateral accumulation of radioisotope in tumors were
also frequently observed. These items are considered
as non-essential or minor indicators, but one or more
indicators should be observed.””* Morioka et al. also
reviewed the diagnostic parameters of SCS in Japanese
patients and observed that the most frequently found
parameter was plasma cortisol non-suppressible by
low-dose DXM (90.9%), which was defined as a major or
essential parameter.’” Elevated UFC level was observed
in only 44.9% of the cases evaluated, but this parameter
was defined as a major item, because it was the definite
sign of cortisol overproduction.*® Other frequently found
parameters were low baseline ACTH level (<10 pg/ml)
(72.2%), a blunted response of ACTH to CRH (65%),
suppressed DHEAS and the absence of the diurnal rhythm
of cortisol (56.6%). Chiodini et al. proposed that cutoff
value of serum cortisol after single-dose 1-mg overnight
dexamethasone suppression >1.8 pg/dl associated with
UFC>60 pg/24h. In the present case, we preferred the
above criteria. Also, our case fulfilled the two required
criteria, which were incidental adrenal mass associated
with autonomous cortisol overproduction and lack
of clinical characteristics of CS. The endocrinological
and pathological findings supported the autosecretion
of cortisol. Also, ACTH immunochemistry revealed no
positive cells in the tumor tissue. We therefore diagnosed
this case as SCS.

The definitive treatment of choice for PHEO combined
with SCS in the same adrenal gland is completed surgical
resection when possible.?”** With the development of

laparoscopic technique, adrenal tumor can be removed
under laparoscopic procedure.”*® Indeed, there is
consensus that laparoscopic adrenalectomy is preferred
over an open anterior operation for the resection
of small benign adrenal tumors (less than 6 cm in
diameter).>*! Because, the rate of major complications
from this procedure is very low. Also, the importance of
expertise and the existence of a learning curve should
be recognized.? Therefore, although laparoscopic
adrenalectomy is the gold standart surgical treatment
for a small sized-tumor, we preferred traditional open
adrenalectomy as we had not an expertise for this
surgery in our hospital. Clinically silent PHEOs might
not be biologically silent, and there may be risks of
surgical complications, including hypertensive and
hypotensive crises.!! Patients with PHEO regardless
of whether it is clinically silent, should be treated the
same as those with symptomatic disease."'*!" The acute
and chronic effects of increased plasma catecholamines
should be reversed prior to the surgical excision of the
tumor. Combined a-and B-adrenergic blockades are
required preoperatively to control high blood pressure
and to prevent intraoperative hypertensive crises.! An
a-adrenergic blockade (e.g., phenoxybenzamine or
doxazosin) should be started at least 7 days preoperatively
to allow for expansion of the contracted blood volume.
A liberal salt diet is advised during the preoperative
period. Once adequate o-adrenergic blockade is
achieved, B-adrenergic blockade (e.g., propranolol or
labetalol) is initiated (e.g., at least 3 days preoperatively).
Moreover, SCS patients should receive perioperative
glucocorticoid replacement therapy because they are at
risk for hypoadrenalism after removal of the functioning
mass. They should be monitored for subsequent
hypothalamic-pituitary-adrenal — axis recovery and
clinical improvement.* Prognosis of completely resected
adrenal PHEO combined with SCS is excellent without
further therapies.*?%1%%° The recurrence rate for adrenal
PHEO combined with SCS is near zero. However, life-
long clinical and biochemical follow-up patients with
adrenal PHEO combined with SCS is essential.

In conclusion, all Als should be investigated for
catecholamine and glucocorticoid hypersecretion. PHEO
combined with SCS in the same adrenal gland is a rare
entity. In our patient, we found an incidental adrenal
mass. To our knowledge, the case is the first report of a
clinically silent PHEO combined with SCS in the same
adrenal gland. Preoperative diagnosis of these combined
tumors is difficult. Its hormonal activity and imaging
characteristics are frequently very similar to those of
other adrenal tumors, especially pure PHEO. Therefore,
careful evaluation by endocrine tests and multiple
imaging precedures needs for provide a differential
diagnosis. However, definitive diagnosis is established by
histological and immunohistochemical studies.

*The authors declare that there are no conflicts of interest.
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