
ONCOLOGY LETTERS  24:  449,  2022

Abstract. Ganglioneuromas (GNs) are benign, slow‑growing 
tumors of neural crest cell origin. On rare occasions, adipose 
cells have been detected in these tumors. The present study 
reported a case of a huge retroperitoneal GN misdiagnosed 
and mismanaged as a liposarcoma. A 54‑year‑old male 
patient presented with gradually progressing dull back 
pain with abdominal discomfort for the past 6 months. The 
patient had abdominal distention and mild right abdominal 
tenderness. Ultrasound of the abdomen and pelvis revealed 
a large right‑sided retroperitoneal mass. Contrast‑enhanced 
computed tomography findings were consistent with sarcoma. 
Cytologic examination was suggestive of liposarcoma. A 
decision was made to start neoadjuvant radiochemotherapy, 
which proved ineffective. Complete surgical excision 
of the mass was performed via a midline laparotomy. 
Histopathology of the mass confirmed the diagnosis of GN. 
At two years post‑operation, the patient developed a recur‑
rence in the subhepatic area with the same diagnosis and the 
recurrent mass was surgically removed. Initially, the imaging 
findings were not sufficiently specific to establish the diag‑
nosis. Rarely, cytologic techniques have detected adipose 
cells in these tumors, resulting in misdiagnosis. Hence, 
histopathology is the gold standard for definitive diagnosis. 
Preoperative diagnosis of GN is difficult due to the lack of 
specific clinical manifestations, radiological confusion with 
other tumors and the presence of adipocytes in rare cases, 
leading to misdiagnosis and mismanagement.

Introduction

Ganglioneuromas (GNs) are highly differentiated benign 
tumors that arise from neural crest cells and may develop 
anywhere along the sympathetic chain (1). They are most 
commonly present in the posterior mediastinum (41.5%) 
and the retroperitoneum (37.5%) (2). The tumors are usually 
detected incidentally during radiological imaging for unre‑
lated conditions. However, GN may also present when the 
tumor has grown sufficiently in size to the point that it may 
cause compression‑related symptoms (3,4). These tumors are 
frequently non‑secretory, but rare cases of hormone‑secreting 
GNs have also been reported (5). The gold standard for the 
diagnosis of GN is histopathological examination, which 
characteristically indicates an admixture of ganglion cells and 
Schwann cells with the absence of immature elements (neuro‑
blasts) (6). Less commonly, fine‑needle aspiration (FNA) has 
also been suggested to aid in the diagnosis of GNs (7). On rare 
occasions, the presence of adipose cells has been detected in 
these tumors (8). This may result in the diagnostic confusion 
of GN via imaging and cytologic diagnostic approaches with 
other, more aggressive tumors, such as liposarcoma, leading to 
inappropriate management (9).

The present study reported a case of a huge retroperitoneal 
GN that was initially diagnosed and managed as liposarcoma 
and to acknowledge the possible presence of adipose cells in 
sporadic cases of GN. In the writing of the current paper, the 
SCARE 2020 Guidelines were taken into account (10).

Case report

Case presentation. A 54‑year‑old male patient presented to 
the Sulaymaniyah Surgical Teaching Hospital (Sulaymaniyah, 
Iraq) in August 2018 with gradually progressing dull backache 
and abdominal discomfort for the past six months. The pain 
radiated to the anterior thigh, with no relation to daily physical 
activity. There were no associated gastrointestinal symptoms. 
Having assumed a musculoskeletal origin for his pain, the 
patient had used different kinds of non‑steroidal anti‑inflam‑
matory drugs and other analgesics without any improvement. 
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The patient had been diagnosed with type 2 diabetes mellitus 
and was on metformin 500 mg twice daily.

Clinical findings. The patient's vital signs were stable. 
Physical examination revealed abdominal distension and mild 
tenderness on the right side of the abdomen.

Diagnostic approach. Ultrasound of the abdomen and 
pelvis revealed a large right‑sided retroperitoneal mass; 
however, it was unable to show the detailed characteristics of 
the mass. Contrast‑enhanced computed tomography (CT) of 
the abdomen and pelvis indicated a right‑sided multilobulated 
retroperitoneal mass with the dimensions of 45x22x23 cm. The 
mass displaced the right kidney anteromedially and extended 
up to the liver. The radiological features were consistent with 
sarcoma (Fig. 1). CT scan of the chest was normal. FNA and 
core biopsy were performed on the mass and the pathologic 
examination was suggestive of myxoid liposarcoma. The 
multidisciplinary team (MDT) discussed the case and a deci‑
sion was made to start neoadjuvant radiochemotherapy. The 
patient received 25 sessions of radiation therapy followed by 
four cycles of ifosfamide and doxorubicin according to the 
National Comprehensive Cancer Network (NCCN) guide‑
lines (11). However, in the middle of the cycles, a new CT 
scan was performed to assess the patient's response to the 
treatments, which indicated no reduction in the mass size. The 
patient's condition was discussed once again by the MDT and 
surgical resection of the mass was determined to be the best 
course of action.

Therapeutic intervention and perioperative diagnosis. 
The operation was performed through a midline lapa‑
rotomy under general anesthesia and the mass was resected 
en bloc (Fig. 2). The post‑operative period was uneventful 
and the patient was discharged on the fourth postop‑
erative day. The mass measured 45x35x25 cm and weighed 
10 kilograms. Histopathologic examination according to 
standard protocols indicated an encapsulated, hypocellular 
tumor composed of ganglion cells within an edematous, 
collagenous to myxoid background. Immunohistochemical 
analysis indicated positive reaction of the tumor cells to 
vimentin, S‑100 and neuron‑specific enolase (NSE), while 
stains for smooth muscle actin (SMA) and calretinin were 
negative. According to standard protocols, the following 
antibodies were used for immunohistochemistry: S100 
(cat. no. Z0311; dilution, 0.3:100; Dako Denmark A/S), NSE 
(cat. no. BSB 5824; dilution, 0.7:100; Bio SB), Vimentin 
(cat. no. M0725; dilution, 1.3:100; Dako Denmark A/S), 
calretinin (cat. no. M7245; dilution, 2:100; Dako Denmark 
A/S) and SMA (cat. no. M0851; dilution, 1.3:100; Dako 
Denmark A/S). The overall histology combined with the 
immunohistochemical findings were consistent with a diag‑
nosis of ganglioneuroma (Fig. 3).

Follow‑up and outcome. In October 2020, a follow‑up 
MRI showed 2 recurrent masses in the right subphrenic 
area. The patient underwent a second operation in December 
2020. In all aspects, the recurrence was the same as the 
primary tumor, radiologically and pathologically. In May 
2021, imaging follow‑up showed another recurrence in the 
same position and the patient underwent a third operation in 
July 2021 with similar postoperative histopathological find‑
ings. Unfortunately, the mass recurred again in February 2022, 
and a 6‑cm mass was observed on a CT scan. The patient 

refused further intervention and rapid enlargement of the size 
of the mass was seen on follow‑up. In May 2022, the mass had 
reached a size of 18 cm. The patient passed away in June 2022 
due to a cardiovascular event.

Discussion

A literature review was performed through the CINAHL, 
PubMed/MEDLINE, Cochrane Library, Web of Science 
and EMBASE databases to identify studies published up to 
January 2022. The search was performed using the following 
key words: Ganglioneuroma, retroperitoneal, retroperitoneum, 
liposarcoma, misdiagnosis, mismanagement.

GNs are benign, slow‑growing tumors of neural crest 
cell origin that arise along the sympathetic chain (1). The 
tumor was first described in 1870 (6). Less commonly, GN 
may involve the medulla of the adrenal glands, the parapha‑
ryngeal region and the visceral ganglia (3). Although most 
studies indicate a higher prevalence among females (9,12), 
other studies have indicated no gender preference (13). The 
current case was a male with a huge GN presenting in the 
retroperitoneum.

GNs are mostly asymptomatic. Symptoms, when present, 
are relatively non‑specific and include abdominal, back and 
neck pain, vomiting, hemoptysis and shortness of breath due 
to the pressure exerted on adjacent orangs by the enlarging 
tumor. Referred pain to the lower limbs with paresthesia 
and numbness to due to big retroperitoneal ganglioneuroma 
has also been documented (2,14‑16). The patient of the 
present study had abdominal and back pain. Rare cases of 
hormonally active GN have been reported in the literature 
with symptoms of palpitation, tremor, anxiety, flushing, 
diaphoresis, diarrhea and hypertension, which are due to the 
secretion of catecholamine, cortisol or vasoactive intestinal 
peptide by the tumor (17).

Imaging techniques (CT scan or magnetic resonance 
imaging) in patients with retroperitoneal masses are utilized 
to describe the tumor's size and location, and to delineate 
its anatomic relationship with the neighboring structures, 
which is essential for surgical management, as most retro‑
peritoneal tumors are malignant (18,19). A CT scan of GN 
generally indicates a well‑demarcated oval mass with low 
to intermediate attenuation and punctate calcifications in 
20% of cases. These findings, however, are not diagnostic 
and are insufficient to make an accurate diagnosis (20). 
Misdiagnosis of GN as sarcoma has been reported via CT 
scan in certain cases due to irregular mixed density (9). 
Workup of the initial CT of the patient of the present study 
was also suggestive of sarcoma.

FNA has been suggested to assist in the diagnosis of 
GN (7,21). The cytologic features of GN have been described 
as reasonably distinctive, provided that the smear contains 
both ganglion and spindle cell components. The ganglioneu‑
roma elements are composed of relatively mature ganglion 
cells, Schwann cells and nerve fibers. The ganglion cells 
may be identified by their abundant eosinophilic cytoplasm, 
large nuclei and prominent nucleoli, and the lipomatous 
areas consist of mature adipocytes without atypia (8). 
However, in the present case, FNA was suggestive of myxoid 
liposarcoma due to the presence of adipocytes and the lack 
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of spindle cells and ganglion cells in the smear, and due to 
this misdiagnosis, chemotherapy and radiation were admin‑
istered to the patient. Similar observations have been made 
in other rare cases of GN, as showcased by Meng et al (22). 
Radiological features and even FNA give crucial clues but 
are not diagnostic as is histopathological examination of the 
specimen.

There are two hypotheses for the histogenesis of fat in GN: 
First, spontaneous degeneration of the tumor leads to fatty 
replacement in the tumor, which is a reasonable explanation 
in the present case, considering the large size and the time it 
took to reach that size. The second hypothesis is that due to 
the origin of GNs from neural crest cells, which are regarded 
as ectomesenchyme, they may have the potential to undergo 
lipometaplasia and differentiate into adipocytes (22).

Although GNs represent the benign end of the spectrum 
compared to their ganglion tumor counterparts, ganglioneu‑
roblastoma, and neuroblastoma constitute the malignant end 
of the spectrum. Among a total of 49 patients with GN, two 
cases of malignant transformation and metastasis have been 
documented (13). This leads to a controversy regarding GN 
management in circumstances where complete resection of the 
tumor imposes a high risk of mortality and morbidity on the 
patient.

Surgical removal of GN is curative in most cases, with a 
low incidence of recurrence (2). Xiao et al (9) demonstrated 
that among 32 patients with GN, two patients chose surveil‑
lance instead of an operation and the tumor remained stable 
during follow‑up in both cases. Among the other 30 patients, 
four had the tumor incompletely resected and they still did 

Figure 1. (A) Coronal and (B) Axial CT scans indicating a large right‑sided retroperitoneal mass (arrows), medially displacing the right kidney and liver. 

Figure 2. (A) Intraoperative picture indicating a big mass occupying the entire abdomen. (B) Gross appearance of the mass after it was totally removed. 
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not exhibit any signs of progression or malignancy during 
follow‑up (9). However, the present case exhibited a recurrence 
of GN in the subhepatic area two years after the operation. 
Histopathology remains the gold standard for diagnosing GN, 
which characteristically indicates an admixture of Schwann 
cells and ganglion cells in the absence of immature cells 
(neuroblasts). Immunohistochemistry further supports the 
diagnosis (6). What made the diagnosis difficult in the present 
case was that the tumor enlarged rapidly and the FNA indi‑
cated atypical cells, which was misleading to the pathologist.

There were certain limitations to this report, as no 
molecular analysis was performed. For GN, no molecular 
test appeared to be available; however, a test for liposarcoma 
exists, but there was no access to it at our hospital.

In conclusion, preoperative diagnosis of GN is difficult 
due to radiological confusion with other tumors and a lack 
of specific clinical manifestations, leading to misdiagnosis 
and mismanagement. FNA may help with the diagnosis, 
but the current case demonstrated the importance of taking 
aspirates from multiple sites, particularly for large tumors, 
due to the confounding presence of adipocytes in rare cases 
of GN. Histopathological examination is the only method for 
a definitive diagnosis.
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Figure 3. Histopathologic examination of the mass. (A) The tumor is hypocellular and is composed of scattered spindle cells; certain cells had large, round 
nuclei with fine chromatin and occasional nucleoli (black arrows), lying within a loose, edematous, focally myxoid stroma (white arrows) (H&E; scale bar, 
100 µm; magnification, x20). (B) Magnified window from A (scale bar, 50 µm; magnification, x40). (C) The spindle cells, including the ones with larger nuclei 
(black arrows), are positive for S100 in a strong, cytoplasmic and nuclear pattern (scale bar, 100 µm; magnification, x20). (D) The spindle cells (black arrows) 
are negative for smooth muscle actin (scale bar, 50 µm; magnification, x40).
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