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a b s t r a c t 

Ganglioneuromas of the retroperitoneum are rare cases of benign retroperitoneal tumors 

that arise from autonomic nerve fibers. Typically remaining asymptomatic even after grow- 

ing very large, retroperitoneal ganglioneuromas are often discovered incidentally. Given the 

rather nonspecific, well-defined, smooth, or lobulated characteristics similar to most neu- 

rogenic tumors, retroperitoneal ganglioneuromas are sometimes difficult to diagnose. Sur- 

gical resection is the preferred treatment option intended to limit the chance of recurrence 

or malignant transformation; however, surgery can be restricted by local extension, such as 

encasement of blood vessels. In this article, we report the case of a 49-year-old female di- 

agnosed with a retroperitoneal ganglioneuroma presenting as abdominal pain and fullness. 

We focus on the use of radiological imaging modalities to coordinate with surgical pathology 

for an optimized diagnosis and treatment plan. 
© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Ganglioneuromas (GNs) are rare benign tumors that arise from
mature Schwann cells, ganglion cells, and nerve fibers, capa-
ble of presenting anywhere along the paravertebral sympa-
thetic plexus [ 1 ,2 ]. Primarily occurring in the retroperitoneal
space, GNs constitute only a small percentage of retroperi-
toneal tumors, between 0.72% and 1.6%, and have a reported
incidence of one per million population [ 2 ,3 ]. Retroperitoneal
GNs are usually nonfunctional and asymptomatic until large
enough to cause symptoms by local expansion and compres-
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sion of nearby structures [ 4 ,5 ]. Patients most often present
with lower abdominal/back pain or with concern of a dis-
tended abdomen with a palpable mass. The rarity and nonspe-
cific clinical nature of GNs make this tumor difficult to discern
from other neurogenic benign or malignant masses, especially
lymphoma when it appears to infiltrate around or encase ves-
sels. This requires the usage of radiological imaging modali-
ties with the coordination of pathological findings to suggest
specific diagnoses for management and preoperational plan-
ning. In this article, we report the case of a 49-year-old female
diagnosed with a retroperitoneal GN that remained inoperable
due to its encasement of major blood vessels. 
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Fig. 1 – 49-year-old female with symptoms of nausea, vomiting, abdominal pain, and fullness. (A-B) Axial 
contrast-enhanced CT scans demonstrate a 11.7 × 8.3 × 6.4 cm low attenuation mass (30 HU) encasing the aorta (arrow) 
and renal arteries. No evidence of bone involvement is seen. (C) Coronal CT scans demonstrate the displacement of the left 
kidney and the vascular encasement including the left renal artery (arrow). (D) 3D mapping with volume rendering defines 
the extent of the tumor and the lower density nature of the mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case presentation 

A 49-year-old female with no significant past medical history
presented to an outside institution with symptoms of nausea
and vomiting, complaining of abdominal pain and fullness.
Physical evaluation of the abdomen was otherwise inconclu-
sive, revealing no tenderness or distension. To further inves-
tigate, the patient was scheduled for radiological imaging of
the chest and abdomen. 

A chest computed tomography (CT) identified no signif-
icant thoracic abnormality or adenopathy within the chest
cavity. A subsequent CT of the abdomen and pelvis with
intravenous (IV) contrast ( Fig. 1 ; A-D) revealed a 11.7 cm x
8.3 cm x 6.4 cm mass, centered in the left retroperitoneum.
The mass encased the upper abdominal aorta, lumbar ar-
teries, origin of the right renal artery, left renal artery, and
anteriorly displacing and narrowing the left renal vein. No
association with either adrenal gland was noted. Initial im-
pressions were suggestive of lymphoma, neurogenic tumor,
or sarcoma. On positron emission tomography CT (PET–CT),
the retroperitoneal mass showed heterogeneous moderately
increased metabolic activity with SUV max of 5.2. A diag-
nostic laparoscopy and surgical biopsy showed neural tissue
with ganglion cells, consistent with ganglioneuroma. Com-
plete surgical resection of the GN was precluded by the en-
casement of major blood vessels. Patient subsequently under-
went serial surveillance imaging in 6–12-month intervals. 

This patient later presented to the ER with concern of right
upper quadrant (RUQ) pain that radiated from her epigas-
trium and worsened until presentation. During the visit, CT
and MRI scans were again taken to evaluate the abdominal
cavity. The CT revealed no substantial changes in the extent
of the retroperitoneal soft tissue mass. The MRI ( Fig. 2 ; A-D)
showed a 10.5 cm lobulated mass with mild heterogeneity and
progressive enhancement, consistent with the previously di-
agnosed ganglioneuroma. Patient had acute cholecystitis from
gallstones and underwent subsequent cholecystectomy. 

Discussion 

Here, we present the rare case of a benign retroperi-
toneal GN, arising from the ganglion cells of the paraver-
tebral sympathetic plexus [ 3 ]. Ganglioneuromas are ma-
ture and well-differentiated subtypes of neuroblastic tumors
and can be multiple and/or associated with other types
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Fig. 2 – (A) Coronal T2-weighted MR and (B) axial fat-saturated T2-weighted MR images also demonstrate a lobulated left 
retroperitoneal mass with intermediate heterogeneous signal intensity (arrows) and vascular encasement. (C-D) Axial 
postcontrast T1-weighted MR in the arterial phase (C) and portal venous phase (D) show heterogeneous progressive 
enhancement of the left retroperitoneal mass (arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of neural/neuroendocrine neoplasms of the periphery [ 5 ,6 ].
Retroperitoneal GNs are sometimes difficult to differentiate
from malignant neuroblastic tumors preoperatively and rely
on pathologic coordination for conclusive diagnosis [ 1 ,4 ,7 ].
Rare occurrences of spontaneous malignant transformations
have arisen from retroperitoneal GNs in the form of nerve
sheath tumors, however, generally GNs are slow growing and
noncancerous [ 8 ,9 ]. When these GN tumors are infiltrating, as
in our case, concern for lymphoma is also in the differential
diagnosis. 

A retrospective study by Xiao et al. [ 6 ] describes the de-
mographics and presentations of 32 patients diagnosed with
retroperitoneal GN. This tumor was discovered in individuals
between the age of 15-62 years with a mean of 35 years and
a sex ratio of 1:3 male to female, however, the ratio is closer
to 1:1 in other published studies [ 9 ]. 65.6 % of patients were
asymptomatic, and lesions were found incidentally. The re-
maining 34.4 % presented with a variety of symptoms includ-
ing abdominal pain, weight loss, peripheral numbness, and
pain from nerve compression [ 6 ]. Infrequently, GNs produce
symptoms like diarrhea, hyperhidrosis, flushing, and hyper-
tension from the production of catecholamines and vasoac-
tive intestinal peptides, despite being endocrine-inactive [ 9 ].
Often GNs surround major blood vessels, however, no indi-
cations of complete obstruction or invasion of luminal space
have been reported [ 2 ]. As in our case, abdominal pain and
fullness likely can be attributed to the displacement of sur-
rounding structures and organs. 

Radiological imaging is essential for the precise local-
ization, diagnosis, and preoperative planning of GNs, used
to evaluate the extent of the tumor including organ of
origin, vascular encasement, adenopathy, and calcification
[ 10 ]. Subsequent coordination with surgical pathology op-
timizes the diagnosis and directs the following treatment
plan. Nonenhanced CT imaging of GNs usually reveals a
well-circumscribed oval, crescentic, or lobulated mass of ho-
mogeneous or mildly heterogeneous low attenuation, and 

sometimes discrete and punctate calcifications in 20 % of
retroperitoneal GN cases. Since there are various degrees of
overlap between the imaging appearance of GNs and ma-
lignant neurogenic tumor types including ganglioneuroblas-
tomas and neuroblastomas, the presence of calcification is
considered for differential diagnosis with neuroblastoma cal-
cifications being described as amorphous and coarse [ 2 ,7 ,11 ].
While there was no calcification in our case, CT images of our
patient revealed a large lobulated well-circumscribed hypo-
dense mass that were typical of ganglioneuromas. 

GNs typically demonstrate soft tissue density with hypo-
to iso-intensity in T 1W1, iso-to hyper-intensity in T2W1, and
hyperintensity in DWI on MRI, mostly reporting enhancement
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[ 6 ]. A 5-case study completed by Saadi et al. [ 12 ] describes
the retroperitoneal GN as homogeneously hypointense on T1-
weighted sequences and iso- or hyperintense on T2-weighted
sequences. The GN T2 signal intensities depend on the pro-
portion of myxoid stroma to the cellular component and the
amount of collagen fibers in the tumor [ 12 ]. Tumors with high
ratios of cellular components and collagen fibers to myxoid
stroma displayed intermediate – hyper T2 signal intensities,
while the reverse ratio displayed a distinctly high signal in-
tensity on the T2-weighted images [ 2 ]. Enhancement follow-
ing gadolinium injection was nonspecific, varying between ab-
sent, discrete, heterogeneous, and intense. Studies have ex-
plored the utility of FDG-PET scanning in differentiating be-
nign and malignant retroperitoneal masses, and while our
case showed an SUVmax above the threshold of 3.13 ± 1.53 de-
termined by Liu et al. in their review and helped the diagno-
sis, FDG-PET has not been shown to effectively discriminate
between benign and malignant lesions [ 13 ]. 

The benign nature of the retroperitoneal ganglioneuroma
tends to favor a positive prognosis, however, complete surgi-
cal resection is always considered to prevent recurrence and
the small chance of malignant transformation [ 12 ]. Frequently,
surgical resection is impossible due to vascular encasement.
In the case of our 49-year-old patient, encasement of the up-
per abdominal aorta and renal arteries restricted the ability
for a complete surgical resection necessitating serial imaging
surveillance. 

Conclusion 

Retroperitoneal ganglioneuromas are rare presentations of
benign retroperitoneal tumors arising from the paraverte-
bral sympathetic plexus, comprising roughly 0.72%-1.6% of
all retroperitoneal masses. Radiological imaging is important
for visualizing the extent of the mass, however, differentiat-
ing from other neuroblastic tumors may be difficult, requiring
coordination with surgical pathology for an optimized diag-
nosis and treatment plan. Retroperitoneal GNs have an over-
all optimistic prognosis but tend to encase surrounding ma-
jor blood vessels rendering them inoperable and requiring ex-
tended follow-up imaging. 

Patient consent 

The patient reported in the manuscript signed the informed
consent/authorization for participation in research, which in-
cludes the permission to use data collected in future research
projects such as the presented case details and images used
in this manuscript. 
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