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Case Report

Ganglioneuroma coexisted with renal dysplasia,
hydronephrosis and cryptorchidism
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Abstract: We report an unusual case with synchronous occurrence of ganglioneuroma (GN) and multiple urogenital
malformations (including ipsilateral renal dysplasia, cryptorchidism and contralateral congenital hydronephrosis).
The lesions may be a syndrome associated with embryogenetic disorders. Imaging examinations are helpful for
preoperative diagnosis and choose of surgical approach. Staging surgical interventions which taking emphasis on
the resection of the tumor was recommended for this case and postoperative histological confirmation, anticipa-
tion of malignant transformation of the tumor is also important to ensure a final cure. GN coexisting with multiple
urogenital malformations is extremely rare and there is no previous similar reported case.
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Introduction

Ganglioneuromas (GNs) are neural crest cell-
derived tumors and seldom occur in the adre-
nal gland [1]. GNs are usually asymptomatic
and may be found incidentally. We report an
unusual presentation in an 8-year-old boy with
GN in the adrenal gland coexisted with ipsilat-
eral renal dysplasia, cryptorchidism and contra-
lateral congenital hydronephrosis. There are no
previous reported cases of a patient with a GN
and multiple urogenital malformations. We
treated this case with resection of the GN and
dysplastic kidney together with orchiopexy and
pyeloplasty.

Case report

An 8-year-old boy suffered from intermitted left
flank pain and had the symptom of a palpable
mass on left upper abdomen. He was with nor-
mal intelligence and physical development.
Physical examination revealed a mass of the
left flank abdomen and nonpalpable right tes-
tis. Blood pressure was within normal limits.
Hematometry, serum biochemistry and urine
analysis were unremarkable. Ultrasonography
(US) revealed large hydronephrosis of left kid-

ney, simultaneously, a 6-cm heterogeneous
mass in the right adrenal region accompanied
by the absence of the normal right kidney in
renal region and right testis in scrotum. A
3.4x0.8 cm irregular with low level and liquid
echo in right renal region and testis-like mass in
the right inguinal region were detected by US
(Figure 1A). Furthermore, he was investigated
with intravenous pyelography (IVP) and comput-
ed tomography (CT) scan of the abdomen. A
large hydronephrotic, extrarenal pelvis probably
owing to ureteropelvic junction obstruction and
absence of right kidney was showed in IVP
(Figure 1B). CT revealed a 6.5x5.5x4.9 cm
solid tumor in the right adrenal region which
was hypodense with speckled calcification on
unenhanced CT and showed moderate
enhancement with administration of contrast
medium. Left hydronephrosis with ureteropelvic
junction (UPJ) obstruction, right renal dysplasia
and cryptorchidism were also illustrated in CT
scan (Figure 2). Renal scintigraphy detected no
function of the right kidney and almost normal
GFR (glomerular filtration rate) of the left kid-
ney. Serum-ferritin, 24-hour urine vanillylman-
delic acid, and homovanillic acid were mea-
sured then, and all values obtained were within
normal limits. A skeletal survey showed no evi-
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Figure 1. A: US reveals a 6 heterogeneous mass with calcification in the right adrenal region (*: tumor) and a
3.4x0.8 cm irregular with low level and liquid echo in right renal region with absence of normal right kidney (arrow-
head); B: IVP shows a large hydronephrotic, extrarenal pelvis probably owing to UPJ obstruction and nonvisulization
of right kidney (.arrowhead); C: Microscopic finding shows that the tumor cell components are immature and mature
ganglion fibers and neuronal cells (hematoxylin and eosin stain x200).

Figure 2. Contrast-enhanced CT scan shows (A) a 6.5x5.5x4.9 cm solid tumor in the right adrenal region which is
moderate enhancement with speckled calcification, (B) left hydronephrosis with extrarenal pelvis and thinning of

renal cortex, right renal dysplasia (arrowhead) and (C) cryptorchidism (arrowhead).

dence of osseous metastases and bone mar-
row puncture didn’t reveal any rosettes or ana-
plastic cells. He was taken up for laparotomy.
Intraoperative findings revealed a 6.5x5.5x4.9
cm solid tumor with definite margins located in
right adrenal region, and the adrenal gland
almost disappeared for compression by the
tumor. A 3.0x2.0x0.8 cm irregular vesicle-like
mass located in right renal region and right ure-
ter was absent. The solid tumor didn’t adherent
to the surround tissues and was carefully and
completely dissected out together with the
right adrenal gland, the vesicle-like mass was
removed simultaneously. The postoperative
histologic examination revealed a mixture of
immature and mature ganglion fibers and neu-
ronal cells in the solid tumor (Figure 1C) and
little amount of dysplastic nephron in vesicle-
like mass. Ganglioneuroma (GN) and renal dys-
plasia was diagnosed. The patient underwent
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the second operation one month later with full
recovery from the first surgery. Aderson-Hynes
procedure and orchiopexy were carried out
simultaneously. Postoperative recovery was
unremarkable and there was no evidence of
recurrence of the tumor or abnormalities of
right kidney and testis at 3 years of close
follow-up.

Discussion

GN is the benign counterpart in the spectrum of
peripheral neuroblastic tumors of ganglion cell
origin, which include neuroblastoma (NB), gan-
glioneuroblastoma (GNB) and GN, often origi-
nate in the paravertebral sympathetic plexus or
in the adrenal gland. NBs and GNBs are malig-
nant in nature, whereas GNs are benign and
may arise de novo or from a NB either sponta-
neously or after chemotherapy. A GN arising de
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Table 1. Summary of related studies of GN coexisting with urogenital malformation

Study Year  Age/Sex Tumor/Location Urogenital malformations Other malformations Prognosis

Bansal N et al [4] 1978 21 days/F NB/adrenal gland Ipsilateral UPJO none Good

Morales L et al [5] 1981 2 years/F NB/adrenal and pelvic Solitary pelvic kidney, Microcephaly, hyperte- Dead
bifid uterus lorism, aortic coarctation

Diamond DA etal [6] 1986 11 weeks/F GNB/near renal hilum Ipsilateral duplex kidney None Good

Jeong HJ [7] 2009 19 months/M  GNB/between the left
kidney and psoas muscle

Current case 7 years/M

Crossed testicular ectopia None

GN/ adrenal gland

and ureterocele

Not mentioned

Ipisilateral renal dysplasia None Good

and cryptorchidism,
contralateral UPJO

NB: neuroblastoma; GNB: ganglioneuroblastoma; GN: ganglioneuroma; UPJO: ureteropelvic junction obstruction.

novo usually affects adolescents and young
adults [1]. The occurrence of this tumor has no
sex predilection (male/female ratio 1:1) [2]. The
histologic diagnosis of GN is now based on the
introduction of the International Neuroblastoma
Pathology Committee criteria in which GN is
defined as a tumor predominantly composed of
ganglioneuromatous stroma with a minor com-
ponent of mature ganglion cells [3]. The etiolo-
gy of the GNs is still unknown. In this case, the
GN coexisted with urogenital malformations
and the tumor, renal dysplasia and cryptorchi-
dism occurred in the same side, so the embryo-
genetic disorders may be the accepted theory.
GN complicating with urogenital deformations
is seldom reported. A Medline search of the
English literature from 1950 to 2010 revealed
four related reported cases which were listed in
Table 1. There is no similar previous report con-
cerning GN coexisted with multiple urogenital
malformations. The clinical presentation of
most patients with GN is asymptomatic and the
tumor is detected incidentally by abdominal
imaging studies for unrelated reasons. Some-
times the symptoms may relate to secretion of
vasoactive peptides, compression effects, rup-
ture, or hemorrhage into the tumor [8]. The
tumor was found incidentally by imaging exami-
nation in this case. Detection of the retroperito-
neal GNs usually depends on imaging examina-
tions because of the deep tumor location.
Ultrasound (US) is regarded as the preferred
initial diagnostic modality for children with peri-
toneal tumors because its safeness, but US
can't provide details of the tumor and surround-
ing tissues. Additional diagnostic tools include
CT and MR imaging, which can provide more
excellent visualization of tumors, and re-
veal helpful information for surgical approach.
On CT and MR images, GNs usually present an
oval, well-defined mass in the adrenal gland or
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in extra-adrenal peritoneum. On MR, GNs usu-
ally present inhomogeneous hyperintensity on
T2WI and inhomogeneous moderate to marked
enhancement on delayed post-contrast imag-
es. On unenhanced CT, GNs often have a low
attenuation, whereas NBs and GNBs have a
relatively inhomogeneous high attenuation.
Furthermore, GNs usually present a light or no
enhancement in early phase, and moderate or
marked enhancement in late phase. However,
NBs and GNBs often have an inhomogeneous
marked enhancement in early phase after
injection of contrast media [9]. The pattern of
calcification on CT has been previously report-
ed as a main differential point for the tumors of
ganglion cell origin, other than a feature special
for ganglioneuroma [10]. These morphological
characteristics of GN are consistent with those
of our patient. A solid tumor coexisted with uro-
genital malformations were detected initially by
US and CT was used as the main imaging
modality, the tumor was disclosed distinctly
and its nonmalignant nature and neurogenic
origin were suspected. The ipsilateral renal dys-
plasia and cryptorchidism together with contra-
lateral UPJ obstruction were also demonstrated
well. These findings were helpful to guide the
treatment of the case.

There are no clear guidelines that exist to direct
the management of incidentally detected GNs
[11]. Although some investigators have indicat-
ed that conservative management in cases not
amenable to complete resection still results in
a good prognosis [12, 13]. The popular man-
agement of GNs is surgical resection, which
can be radical once or staged. There were
researchers proposes the surgery should be
performed for the following conditions: symp-
toms resulting from the tumor, encroachment
on vertebral foramina, marked growth in size,
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and increased secretory activity of catechol-
amine [13]. For the GN in adrenal, the manage-
ment should also follow the National Institutes
of Health state-of-the-science statement which
recommend that nonfunctioning adrenal inci-
dentalomas larger than 60 mm or with suspi-
cious features of malignancy on imaging stud-
ies should be treated using open adrenalecto-
my because of the increased prevalence of
malignancy [14]. According the statements
above, open resection of the tumor together
with adrenalectomy is preferable for this case.
The staging surgical operations were carried
out in consideration of the existence of other
urogenital malformations and physical condi-
tion of the patient. The tumor was resected at
the first stage for its malignant potential. The
possibility of slow progression and late recur-
rence of GNs has not been excluded; therefore,
long-term follow-up postoperatively is neces-
sary to assess the malignant potential of these
tumors [2]. Our patient has a good prognosis,
there were neither recurrence of the tumor nor
the abnormal change of left kidney and right
testis at 3 years closely follow-up.
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