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Case Report

ADRENAL GANGLIONEUROMA ASSOCIATED WITH
PRIMARY KIDNEY CANCER. REPORT OF TWO CASES AND
LITERATURE REVIEW
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SUMMARY - Twvo cases of adrenal ganglioneuromas associated with ipsilateral primary kidney cancer,
according to literature review a very rare combination, are presented. Both patients underwent
adrenalectomy and nephrectomy. Specimens were formalin fixed, paraffin embedded, cut at 5 um and
routinely stained with hematoxylin and eosin. Primary antibodies to neurofilament protein and S-100
were used to confirm ganglion cells in the ganglioneuromas. Histopathological analysis revealed adrenal
gland ganglioneuroma with ipsilateral kidney carcinoma. One of them was renal cell carcinoma and the
other one was urothelial carcinoma of the renal pelvis. This combination of malignant kidney tumor and
adrenal gland ganglioneuroma is extremely rare, and after literature review we concluded that both cases
presenting this combination of tumors were probably incidental.
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Introduction

Ganglioneuromas belong to fully differentiated sym-
pathetic nervous system tumors that arise from primi-
tive sympathogonia. They are entirely composed of gan-
glion cells and schwannian stroma, without neuroblasts,
intermediate cells or mitotic figures seen in neuroblas-
tomas and ganglioneuroblastomas'?. Approximately 96%
of all cases occur in the first decade of life, and 3.5% in
the second, without sex predilection®. The most com-
mon locations are the posterior mediastinum (41.5% of
cases), retroperitoneal (37.5%), adrenal gland (21%) and
neck (8%)'. Ganglioneuroma most often manifests as
an asymptomatic mass discovered on a routine radio-
graphic study. In only rare cases, they secrete sufficient
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quantities of vanillylmandelic acid (VMA) or homova-
nillic acid (HVA) to manifest with flushing and other
symptoms of catecholamine excess. Some authors sup-
port the idea that the majority of ganglioneuromas de-
velop de novo rather than by maturation from preexist-
ing neuroblastoma®. The etiology of neuroblastomas and
ganglioneuromas is still unknown, and a few studies sug-
gested a weak association between neuroblastomas and
paternal occupational exposure to electromagnetic fields,
but none of these associations has been confirmed?®.

Renal cell carcinoma (RCC) accounts for more than
90% of all malignancies that occur in adult kidneys in
both sexes®. Approximately 30% of all patients with RCC
have already developed distant metastases at the time
of diagnosis, and the most frequently involved organs
are lungs and bones. At the clinical level, these metas-
tases are often solitary, and can be confused with prima-
ry tumors of the organs in which they lodge?.

"Tumors of the ureter and renal pelvis account for 8%
of all urinary tract neoplasms, and 90% of these are
urothelial carcinomas.
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Case Reports

Patient No. 1

A 54-year-old man presented with left sided lumbar
pain and hematuria persisting for several months. Com-
puted tomography (CT) scan showed a lesion of the left
kidney measuring up to 11 cm with intralesional calcifi-
cations. CT scan also revealed a suspect lesion in the
left adrenal gland measuring up to 3 cm in the largest
diameter, suggesting metastatic disease. The patient
was treated with radical nephrectomy.

Pathologic examination of the left kidney revealed a
tumorous mass measuring 9 cm in the largest diameter,
without extension beyond the kidney or infiltration of
the renal pelvis or hilar blood vessels. On sections of
the left adrenal gland, a yellowish, well-demarcated tu-
mor measuring 3.2 cm in the greatest diameter was found
(Fig. 1). Microscopically, the renal tumor consisted of
solid nests, tubular and alveolar structures composed of
atypical epithelial cells, with clear cytoplasm and nu-
cleoli easily recognizable with the X10 objective. Mi-
croscopically, adrenal gland tumor was composed of
schwannian stroma and ganglion cells that immunohis-
tochemically showed positive reaction for S-100 and
neurofilament protein.

Patient No. 2

A 50-year-old female was admitted to the hospital
for hyperparathyroidism and immunohemolytic anemia,
when intravenous urography and C'T scan demonstrat-
ed an expansive mass of the left kidney of up to 4.5 cm
and a large tumor measuring up to 10 cm in the largest
diameter in the left adrenal gland. Several months be-
fore she had noticed hematuria with lumbar pain on the
left side. Cytological analysis of the urine showed high-
grade carcinoma. Laboratory analysis did not show ele-
vated levels of VMA or catecholamine. Nephroureter-
ectomy followed by ipsilateral adrenalectomy was per-
formed.

Grossly, on the sections of the left kidney, a grayish,
papillary tumor in the renal pelvis was found, measur-
ing 4 cm in the greatest diameter. Macroscopic exami-
nation of the left adrenal gland revealed an encapsulat-
ed, yellow tumor measuring 13x10x6 cm. Renal tumor
was microscopically composed of papillae with disor-
dered architectural and cytological features, and marked
variation in nuclear size, shape and chromatin pattern.
Mitoses were frequent and occurred at all levels. Tu-
mor cells were infiltrating the subepithelial stroma but
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Fig. 1. Macroscopic appearance of the kidney of patient No. 1
with renal cell carcinoma and adrenal ganglioneuroma.

without invasion of the muscular layer. The adrenal gland
tumor was composed of schwannian stroma and gangli-
on cells (Fig. 2).

In both patients, the histopathological diagnosis was
adrenal gland ganglioneuroma associated with RCC and
urothelial carcinoma of the renal pelvis.

Discussion

It is reported that ganglioneuromas may arise from
the maturing neuroblastomas and ganglioneuroblasto-
mas, or they may arise de novo®. Neuroblastoma, the im-
mature form of ganglioneuroma, is known for deletions
on chromosomal locus 1p (deleted in almost all cases)

Fig. 2. Photomicrograph of the adrenal gland ganglioneuroma
in patient No. 2. (HE, X100)
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and allelic loss of 11q (it occurs in 30%-50% of cases),
making them the most common deletions detected in
neuroblastomas. Trisomy for the 17q is another karyo-
typic abnormality that has been detected frequently in
neuroblastomas. Allelotyping and comparative genomic
hybridization studies have suggested that gain of the
long arm chromosome 17 may occur in over half of all
neuroblastomas, which appears to be associated with a
more aggressive subset of neuroblastomas and has a prog-
nostic value for adverse outcome®. Koch ¢7 @/. in their
study of one adrenal ganglioneuroma did not detect al-
lelic losses at the 1p36 and 17p13 (the p53 gene locus),
suggesting that these loci are not involved in tumori-
genesis®. Another study investigated p53 protein and its
messenger ribonucleic acid in human adrenal tumors,
showing a very low p53 protein content in ganglioneuro-
mas’. On the basis of these last two investigations, and
different distribution of ganglioneuromas and neurob-
lastomas, it is quite possible that the majority of gangli-
oneuromas arise de novo, without genetic aberrations
described in neuroblastomas.

Cytogenetic analysis of upper urinary tract urotheli-
al carcinomas indicates that these carcinomas share sim-
ilar genetic alterations as urothelial carcinoma of the
urinary bladder. Deletions of chromosome 9 occur in
50%-75% of all patients™®. Up to 20%-30% of all upper
urinary tract cancers demonstrate microsatellite insta-
bility and loss of the mismatch repair proteins MSHZ,
MLH1 or MSH6%.

Although most clear cell RCCs are not related to von
Hippel-Lindau disease, 3p deletions are very common
in most of the sporadic cases of RCC. The role of p53
gene expression in RCC is controversial, and few stud-
ies suggest that p53 overexpression is associated with
poor prognosis and sarcomatoid transformation®.

After review of the literature about the genetic and
etiologic factors of all tumors described above, it can be
concluded that combinations of adrenal gland ganglione-
uromas and primary kidney cancers are rare'’, very prob-
ably incidental, but preoperatively difficult to distin-
guish from metastasis.
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Sazetak

GANGLIONEUROM NADBUBREZNE ZLIJEZDE U KOMBINACIJI S PRIMARNIM KARCINOMOM
BUBREGA: PRIKAZ DVAJU SLUCAJEVA

K. Tomic, G. LSV'tz'mac, O. Kraus, L. Tomic, A. Myjic 1 B. Kruslin

U radu su prikazana dva slucaja ganglioneuroma u nadbubreznoj Zlijezdi u bolesnika s primarnim tumorima bubrega,
gdje je u jednog bolesnika primarni tumor bubrega bio karcinom bubreZnih stanica, dok je u drugom sluc¢aju tumor bubre-
ga bio urotelni karcinom nakapnice. U oba slucaja prijeoperacijski nalaz kompjutorizirane tomografije je uz tumore bubre-
ga otkrio i tumore u nadbubreznim zZlijezdama za koje se smatralo da su metastaze. lako je kombinacija malignog prima-
rnog tumora bubrega i ganglioneuroma u nadbubreznoj Zlijezdi izrazito rijetka, vrlo je vjerojatno da su to slucajni nalazi, a
prijeoperacijski je takve lezije skoro nemoguce razlikovati od metastatske bolesti.

Kljuéne rijeci: Adenokarcinom — patologija; Adenokarcinom — kirurgija; Neoplazme nadbubrezne Zljjezde — patologija; Ganglioneu-
rom — patologija; Ganglioneurom — kirurgija; Neoplazme bubrega - kirurgija
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