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ABSTRACT

Pheochromocytoma is a rare tumor in children. We present the case of a 9-year-old female child with
heterotopic retroperitoneal localized pheochromocytoma, clinically manifesting hypertension,
tachycardia and headache. The diagnosis was based on abdominal ultrasound, CT and contrast-
enhanced MRI, confirmed by evaluation of free plasma catecholamine metabolites and testing of
fractionated urinary metanephrines.

This case is of interest due to an atypical position and vascularization of the pheochromocytoma,
located retroperitoneally on the right, casuistically described in the literature, which created some
diagnostic confusions.

The use of the trans peritoneal approach, in this case, allowed an excellent exposure and radical removal
of the tumor without injuring the kidney and ureter attached to the tumor.
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INTRODUCTION

Pheochromocytoma is a catecholamine-secreting neuroendocrine tumor that originates in the
chromaffin cells of the adrenal medulla or extra-adrenal sites, both derived from the embryonic neural
crest. The term "pheochromocytoma” is reserved for tumors involving the adrenal glands, while for
extra-adrenal tumors that come from the sympathetic and parasympathetic ganglia and have a
noradrenergic phenotype, the term "paraganglioma” is used. [11.

About 10-20% of these rare endocrine tumors manifest in childhood, often being associated with
genetic mutations [2], the incidence being 0.2-0.5 cases per 1 million children. This neoplastic entity,
producing catecholamines and their metabolites, represents 80-85% of catecholamine-secreting
tumors, and about 80-90% of children being affected by hypertension at the time of diagnosis 31. Most
of these tumors are considered clinically benign, but about 10-15% of cases of pheochromocytomas and
20-50% of paragangliomas are potentially malignant forms [4l. However, both the “benign” and
“malignant” forms of pheochromocytoma/paraganglioma are now appreciated to be potentially
malignant forms, and a risk stratification approach is accepted to identify cases predisposed to
metastatic spread in the future [51. Pheochromocytoma may be associated with some cancer syndromes,
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namely, multiple endocrine neoplasia type 2 (MEN2), von Hippel-Lindau disease, type 1
neurofibromatosis, etc. [6l.

This study aims to elucidate the case of a 9-year-old patient with hypertension and tachycardia,
diagnosed with pheochromocytoma located retroperitoneally in the anterior region of the lower renal
pole with compression of the right renal hilum and upper ureter, the right adrenal gland not being
imagistic ally detected in the anatomical place.

Case presentation. The 9 years old girl, S.E., was hospitalized in our institution for a retroperitoneal
tumor formation, presenting with general weakness, pronounced headache, periodic abdominal pain,
periodic nausea, hypertension. According to my parents, I found out that the disease started 4 years ago
with a headache, later the rest of the mentioned symptoms appeared.

At the time of hospitalization, the general condition of the patient was stable, the blood pressure in both
arms being 180/130 mm / Hg, and the pulse rate of 125 beats per minute.

After initiating the treatment with captopril and nifedipine, blood pressure dropped to 154/110 mm /
Hg for a period of time, but after - returning to initial values. The results of routine laboratory tests, ECG
and chest X-ray did not show any pathological deviations.

Abdominal ultrasound showed a retroperitoneal tumor on the right. Abdominal computed tomography
confirmed the presence of a retroperitoneal tumor on the right located between the antero-medial
surface of the lower half of the right kidney and the duodenum, measuring 5.6 x 5.7 x 6.1 cm, which
unevenly captures the contrast substance (fig. 1).

Fig. 1 (Patient S.E., 9 years. CT with intravenous contrast with iogexol performed preoperatively.

Explanations in the text.)

Contrasting MRI of the abdomen revealed a heterogeneous volume formation, located anterior to the
lower pole of the right kidney with clear capsular contour, with an intense inhomogeneous
hypercontrastation predominantly peripheral, with central necrotic component, with compressive
effect in the renal hilum, with no signs of renal structures and renal hilum invasion (Fig. 2).
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Fig. 2. (Patient S.E., 9 years. Contrast preoperative MRI: Heterotopic pheocarcinoma? Renal
paraganglioma?)

The upper part of the formation is suspected to have a connection with a branch of the right renal artery,
in the lower part - sinuous venous drainage with mesenteric vein. The adrenal gland on the right is not
visible, the left - of normal size and structure. No signs of abdominal lymphadenopathy were found.
Conclusion: ectopic pheochromocytoma? Renal paraganglioma?

Evaluation of free plasma catecholamine metabolites found increased levels of normetanephrine -
5217.9 pg / mL (norm: <196), methanephrine levels being within normal limits - 19.4 pg / mL (norm:
<65). Testing of fractional urinary metanephrines revealed significantly increased values of
normetanephrine - 5989.66 pg / 24h (reference range for children aged 9-12 years: 55-422 pg / 24h)
and 3-methoxytyramine - 583.43 ug / 24h (reference range: 192-228 pg / 24h), while metanephrine
values were within subnormal limits - <26.13 ug / 24h (reference range: 43-188 pg / 24h). At the same
time, elevated serum aldosterone (41.6 ng / dL) and direct plasma renin (226.8 pUI / mL) were found,
while the aldosterone / renin index was 0.18 (norm: <3.7).

After preoperative preparation using doxazosin, transabdominal surgery was performed.
Intraoperatively, a tumor formation of about 5-6 cm in diameter was found, well vascularized, with a
macronodular surface, of hard-elastic consistency, with anterior location from lower surface of the
kidney, which was compressing the renal hilum without invading the organ. After mobilization with
ligation and sectioning of blood vessels, an intimate adhesion of the ureter to the tumor was observed,
being of a smaller size compared to the ureteral segment localized above the tumor. The tumor was
removed radically without damaging the capsule (Fig. 3). No other formations were found. The
operation ended with the restoration of the anatomical plane.
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Fig. 3. (Macroscopic appearance of the removed tumor (A); B - the macroscopic sectioned appearance of
the tumor, which has a yellowish-brown hue, at the subcapsular periphery a weakly differentiated
yellowish area is determined; zonal, towards the center there is an accentuation of the vascular network,
which contains thrombi; foci of necrosis and haemorrhage.)

We note that during the operation hypertension crises and hypotensive reactions caused by the
secretion of catecholamines were present, but which were controllable.

Histological examination established the diagnosis of pleiomorphocellular pheochromocytoma with
alveolar zonal pattern (Zellballen), with vascular and necrotic thrombohemorrhagic foci (fig. 4).

Fig. 4. (Microscopic aspect of ectopic adrenal neoplasm: A - Proliferation of chromophinic polygonal cells
with nuclear polymorphism (irregular round nuclei, in various relation to bizarre pleomorphic nuclei
with a more or less eosinophilic microgranular cytoplasm; B - Areas with uniform and non-uniform
alveolar architecture characteristic to the Zellballen growth pattern; C - Parietal thrombosis in
organization and revascularization (a) adjacent to an area of sclerosis with hemosiderosis and
hemosiderophagy (b); D - Ectasic vessels in the peripheral area with protein-cell agglutinates with
hyperchromic nuclei, some pleomorphic cells in the vessels from the capsule area.)

The results of the immunohistochemical test revealed a diffuse positive reaction of the cellular
component to the marker Cromogranin-A and negative to Melan-A with a positive reaction in the
sustentocyte cells at the periphery of the tumor nests which confirms histological features of
pheochromocytoma with no definite invasion of the capsule or lymphovascular area (LV0). PASS score
- adrenal gland pheochromocytoma; Scaled Score = 4.

The postoperative period evolved with episodes of transient hypotension, the blood pressure returning
to normal values 3-4 days after surgery. The patient was discharged on the 10th day postoperatively

with a blood pressure of 110/60 mm/Hg and a pulse rate of 103 beats per minute.
-
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Discussions. The adrenal glands have a double embryological origin, the cortex coming from the
mesoderm while the medullary layer - from the ectoderm, histopathologically differing in cell structure,
organization and function [7l. Embryologically, the adrenal cortex is derived from the coelomic
mesoderm of the urogenital crest during the 4th and 5th week of fetal development. Chromafin adrenal
medulla is a component of the sympathetic nervous system. At the 7th-8th week of embryogenesis, the
ectodermal cells of the neural crest separate from the celiac plexus and advance into the primordial
cortex, thus developing the medullary layer of the adrenal gland. The aberrant or accessory adrenal
glands are formed at the 7th and 8th week, with multiple or secondary primordia separated from the

main gland. The adrenal cortex is completely differentiated in the three areas up to the age of 3 years
(81,

Variations of the adrenal glands can be examined under four main criteria: absence, fusion
("Horseshoe" or "Butterfly"), and incorrect position of the adrenal glands and ectopic adrenal glands [*
10, 11], Ectopic adrenal tissue, first described by Morgagni (1740), is a rare entity associated with
embryological developmental defects, with an incidence ranging from 1% -9.3%, although it can occur
in 50% of new-borns regressing later in early childhood. Most ectopic adrenal tissue is found in the
vicinity of the adrenal glands around the celiac axis. However, because the adrenal cortex and gonads
originate from the urogenital crest, in the early periods of embryogenesis the adrenal cortical tissue
may migrate with the gonadal descent. Usually, ectopic adrenal tissue is asymptomatic, being found
incidentally during surgery in various regions of the body, including: retroperitoneal space, renal
parenchyma, celiac plexus, intrathoracic, hepatic capsule, spermatic cord, testis and surrounding
tissues, etc. Ectopic adrenal tissue requires a differential diagnosis of volume formations closely related
to the urogenital system or on the path of gonadal descent [8 12, 13],

Adrenal heterotopia is rare when accessory adrenal tissue is incorporated into adjacent organs due to
incomplete separation of primitive adrenal cortical cells from the celomic mesothelium. Adrenal
heterotopia can be complete or partial, depending on when both or only one part of the adrenal gland
does not remain in the normal anatomical position [8. In the literature are described cases of
malposition of the adrenal gland with various variations of both arterial and venous vascularization [10],

Some reports have shown cases of functional adrenocortical adenoma or adrenocortical carcinoma
originating from ectopic adrenal tissue, but cases of pheochromocytoma from ectopic adrenal tissue are
casuistic [14]. Cases of retroperitoneal pheochromocytoma are also reported randomly [151.

The first case of pheochromocytoma was described by Felix Frankel in 1886 [16.17]. According to some
authors, the German pathologist Ludwig Pick (1912) proposed the term "pheochromocytoma", which
comes from the Greek words "phaios" (dark), "chroma" (color) and "cytoma" (tumor) [18], others believe
that this term was invented by Poll H. (1905) [91. Max Schttelius (1849-1919) first described the
histopathological features of the pheochromocytoma [20l. In 1926, Charles Mayo and Cesar Roux first
reported successful surgical removal of pheochromocytoma [211,

Symptoms of pheochromocytoma are caused by increased levels of catecholamines (dopamine,
norepinephrine, epinephrine, etc.) in the circulation, causing high blood pressure, tachycardia, changes
in cardiac conduction, headache, sweating, face hyperemia, nausea, vomiting, dizziness. In some cases,
hypertensive retinopathy or papillary edema may be found [221.

Although the basic investigation in the primary detection of adrenal gland tumors is imaging (computed
tomography and MRI), the gold standard in the diagnosis of pheochromocytoma and paraganglioma is
|
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the demonstration of excess catecholamine production [23.18], Evaluation of methanephrines in plasma
or urine are primordial because they have a higher diagnostic accuracy compared to catecholamine
testing [24l. Depending on the biochemical phenotype, these tumors can be divided into 3 groups:
noradrenergic tumors, which secrete mainly noradrenaline, adrenergic tumors which secrete mainly
adrenaline, group 3 being composed of tumors in which predominantly dopamine is secreted [25]. The
biochemical phenotype can be considered an indicator of tumor location. As an example, the secretion
of adrenaline and metanephrine is usually characteristic of adrenal tumors, while extra-adrenal tumors
secrete predominantly or exclusively noradrenaline and normetanephrine. Tumor production of 3-
methoxytyramine is also associated with the extra-adrenal localization of the primary tumor [26 27],
Some studies have found that the secretory phenotype of adrenal pheochromocytoma does not
significantly influence the rate of hemodynamic complications during surgery, but may influence the
postoperative outcome, noradrenergic tumors having worse outcomes than adrenergic ones, with
higher rates of recurrence or malignant behaviour [28].

PET scanning technology uses several radiolabelled ligands, involved in the synthesis and metabolism
of catecholamines and can be used to locate this type of tumor. 123I-methaiodobenzylguanidine
scintigraphy, this substance being an analogy to norepinephrine with major affinity for the transport of
norepinephrine, is useful to locate these tumors [18.29, Simultaneous diagnosis of pheochromocytoma
in both adrenal glands is called synchronous bilateral pheochromocytoma, while subsequent
occurrence of pheochromocytoma in the contralateral adrenal gland after excision of unilateral
pheochromocytoma is called metachronous bilateral pheochromocytoma [301.

Although the clinical manifestations of this tumor are quite clear, the correct diagnosis can often be
confounded with adrenal neuroblastomas, about 20% of which have hypertension due to
catecholamine release and compression of renal vessels. Another challenge is that some cases are
normotensive, some authors reporting an incidence of about 12% of patients with pheochromocytoma.
The non-secreting pheochromocytomas found in 4-13% of patients should be also considered.
Therefore, adrenal tumors in children should be properly evaluated by a multidisciplinary team, and
the exclusion of neuroblastoma is fundamental [31].

Composite pheochromocytoma is a very rare tumor of the adrenal medulla, which consists of
neuroendocrine and neuronal components. Histologically, the endocrine portion is that of a
pheochromocytoma, while the neuronal elements may represent neuroblastoma, ganglioneuroma,
ganglioneuroblastoma, = neuroendocrine carcinoma, or schwannoma. Although  both
pheochromocytomas and neurogenic tumors are derived from the neural crest, they are distinct
entities. Symptoms can result from hypersecretion of hormones by any of the components 321,

Preoperative management of pheochromocytoma is aimed at controlling hypertension, heart rate and
arrhythmia, evaluation and optimization of the myocardial function, restoration of circulating blood
volume, electrolyte disorders removal and glucose levels normalization [33l. Preoperative preparation
can take about 2-4 weeks and includes the use of a-adrenoceptor antagonists, which are the first-choice
preparations (phenoxybenzamine, doxazosin).

Calcium channel blockers may be used in some cases to improve blood pressure control. The use of 3-
adrenoceptor antagonists is determined by the presence and severity of tachycardia, these
preparations being indicated after an adequate blockade of a-adrenoceptors. The inhibitor of
catecholamine synthesis, methyrosine, is used in combination with a-adrenoceptor antagonists in
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patients with severe symptoms, such as those with biochemically active tumors or extensive metastatic
tumors. It is recommended the treatment of these tumors to include, also, a high-sodium diet and an

adequate fluid intake to restore the preoperative blood volume and prevent perioperative hypotension
[34, 35, 36]

Surgical resection is the treatment of choice for patients with pheochromocytoma. Laparoscopic
removal of pheochromocytoma is the preferred treatment, whereas in cases of a large tumor or difficult-
to-approach paragangliomas, open laparotomy is recommended, depending on the location, and the
surgeon's preference a trans peritoneal or retroperitoneal approach is performed [37.38],

CONCLUSION

The described case is of interest due to an atypical position with a varied vascularization of the
pheochromocytoma, located retroperitoneally on the right, described casuistically in the literature,
which created some diagnostic confusions. The use of the trans peritoneal approach in this case allowed
an excellent exposure and radical removal of the tumor without injury to the kidney and ureter attached
to the tumor. Despite the ligation of the main vein of the tumor, during the surgical intervention,
hypertensive ascents were found due to an abundant vascularization of the neoplasm without
compromising the systemic hemodynamic. Preoperative use of selective postsynaptic al-adrenergic
receptor blockers such as doxazosin in combination with calcium channel blockers (amlodipine) has
provided a relatively adequate control of hypertension in children with heterotopic
pheochromocytoma.
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