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BACKGROUND Ganglioneuromas are rare peripheral nervous system tumors of neural crest origin. Most are often asymptomatic and incidentally
found, but large tumors can cause mass effect. Herein, the authors report a case of a giant ganglioneuroma that arose from the lumbar foramina into
the retroperitoneal and thoracic cavities.

OBSERVATIONS A 62-year-old female presented with low back pain, left lower extremity swelling, and increased sensation of an abdominal mass.
Surgical treatment options were reviewed with the patient and coordinated care was planned by surgical oncological specialists. The patient opted for
multistage exploratory laparotomy for abdominal mobilization, diaphragm resection, and en bloc resection with neuromonitoring. After surgery, the
patient experienced significant improvement in symptoms.

LESSONS A combined surgical exposure involving gastrointestinal, thoracic, and neurological surgeons can be important in the safe resection of
ganglioneuromas that span multiple body cavities. Hence, a thorough preoperative assessment could help plan surgery accordingly.

https://thejns.org/doi/abs/10.3171/CASE22453
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Ganglioneuromas are rare tumors that develop from neural crest
cells.1,2 Often, these tumors originate within the retroperitoneal
space (51%) or the posterior mediastinum (40%).1,3 Nevertheless,
they can originate from the sympathetic chain adjacent to the cervical
or lumbar spine.2 Retroperitoneal ganglioneuromas usually develop in
younger children and adolescents, contrary to the patient described
in our report.4,5 The incidence rate of ganglioneuromas is equal in
both sexes.3 Nonetheless, higher incidence rates are associated with
familial syndromes such as Turner syndrome, multiple endocrine neo-
plasia II, and neurofibromatosis type 1.6–8 Ganglioneuromas are usu-
ally asymptomatic unless they reach a substantial size or compress a
vital structure, at times causing radiculopathy. Additionally, some re-
ports indicated that these tumors may express some vasoactive pep-
tides or hormones (e.g., catecholamines, vasoactive peptides).9,10

Malignant ganglioneuromas are extremely rare and may transform
secondary to radiation therapy.11,12

Illustrative Case
Clinical Presentation

A 62-year-old female presented with low back pain, and investi-
gative imaging showed evidence of a retroperitoneal lesion (Fig. 1).
The patient experienced progressive back pain and left lower ex-
tremity swelling for over 1 year, along with an increased sensation
of a left-sided abdominal mass. There was no radicular pain, focal
weakness, or bowel and bladder incontinence. These symptoms
were mechanical in onset, and the patient began to use a cane for
support. The neurological examination finding was that the patient
was intact, except for tenderness from the midthorax extending into
the low back and a pain-limited antalgic gait.

Magnetic resonance imaging (MRI) of the abdomen revealed a
lobulated mass within the left retroperitoneal space displacing the
left psoas muscle anteriorly, traversing into the left retrocrural space
of the esophagus, and measuring 8.2 � 5.2 � 6.3 cm (Fig. 2). The
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mass appeared to originate from the left L1 foramen with asso-
ciated spinal dextroscoliosis. The lesion showed areas of fat
signals on T2-weighted images. No significant enhancement
was noted in the postcontrast imaging studies. No other involve-
ment of any other abdominal organs was noted. Computed to-
mography (CT) image-guided biopsy confirmed the pathological
diagnosis of ganglioneuroma.

Operative Technique
The patient underwent a joint approach for tumor exposure and

en bloc resection with surgical oncology, thoracic surgery, and neu-

rosurgery. The patient was placed supine in a right decubitus
position on the operating table with general endotracheal anesthe-
sia. Laparotomy was performed with an incision made from the
xiphoid to the pubis, and the gastrocolic ligament was opened. Sub-
sequently, complete medial mobilization (Cattell-Braasch maneuver)
was performed by mobilizing the spleen, pancreas, kidney, and left
colon/splenic flexure from lateral to medial to expose the left retro-
peritoneum. The left colon and sigmoid colon were moved medially
off of the retroperitoneum to expose the tumor and the psoas mus-
cle down to the bifurcation of the left iliac artery. The phrenicos-
plenic ligament and the posterior aspects of the spleen, pancreas,
and left kidney were dissected and mobilized out of the retroperito-
neum to expose the psoas and the tumor. The tumor was exposed
from the quadratus lumborum. It extended along the psoas muscle,
and dissection was performed from the psoas muscle at the level of
the iliac vessel bifurcation to the lumbar spine.

From the abdominal exposure, the mass was visualized extend-
ing up into the thoracic cavity. A left bronchial blocker was placed
by the thoracic surgery team, then the bronchial balloon was in-
flated. A portion of the diaphragm not in the vicinity of the phrenic
nerve was then resected. The pleura posterior to the aorta was dis-
sected off the aorta using pledgeted dissectors and LigaSure. The
tumor was further dissected from the posterior mediastinum, and
the last of the visible attachments were released in the thoracic
cavity. The mass was firmly attached to the L1 foramen, along with
substantial bands that connected the tumor to the lateral aspects of
the lumbar vertebral body. The left femoral nerve was identified and
stimulated at 2 mA using the monopolar stimulator as a positive
control. No functional nerve was identified going into this tumor.
The fibrotic tumor capsule and attachments were safely resected
using bipolar and microsurgical techniques, and continuous stimula-
tion was used for up to 10 mA. The bilobed 8 � 5–cm lesion was
removed en bloc (Fig. 3).

Neuromonitoring after resection was at baseline. No cerebrospi-
nal fluid was encountered intraoperatively. Complex reconstruction
of the diaphragm was performed with a 9 � 5–cm GORE-TEX
patch by the thoracic surgery team, followed by the placement of a

FIG. 1. Coronal thoracoabdominal CT showing a large left paraspinal
mass (dotted red line) at the level of the L1 neural foramen and associ-
ated dextroscoliosis of the lumbar spine.

FIG. 2. Coronal (A) and axial (B) MRI with contrast showing a retroperi-
toneal and retrocrural mass with minimal enhancement (dotted red line).

FIG. 3. A: Photograph of the excised mass showing irregular, red-
brown, ragged, firm tumor tissue. B: A cut section of the excised tissue
demonstrating the firm homogeneous tissue architecture and areas of
focal hemorrhage.
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chest tube. The chest cavity was completely closed off, and the left
lung was reinflated. Final hemostasis in the abdomen was obtained,
followed by the placement of a retroperitoneal drain and closure.
Postoperative imaging demonstrated gross total resection of the
mass (Fig. 4).

Discussion
Observations

Ganglioneuromas are often discovered incidentally while investi-
gating other or nonspecific symptoms. Ultrasonographic assessment
will reveal hypoechogenic, homogeneous, and well-circumscribed
lesions.13 CT findings include a well-demarcated, lobular, encapsu-
lated iso- to hypoattenuating mass when compared with muscle
signal.14,15 MRI will reveal homogeneous low or intermediate signal
on T1-weighted images, whereas T2-weighted images will reveal
heterogeneous intermediate or high signal.14,16 However, scinti-
graphic imaging usually cannot differentiate between ganglioneuro-
mas, neuroblastomas, and ganglioneuroblastomas.17 The standard
of care in management is resection. Laparoscopic resection is pre-
ferred for smaller tumors, especially adrenal ganglioneuromas.18,19

Wider-exposure resection is resorted to with larger tumors, consid-
ering the location, the pathological features, and whether the tumor
secretes a vasoactive substance.20–22 Postoperatively, adjuvant
therapies (chemotherapy, radiation therapy) are usually not needed,
and the prognosis is mostly favorable because these tumors lack
the ability to metastasize.23,24

In this case, the giant ganglioneuroma had extensive involve-
ment of the abdominal and thoracic compartments, the resection of
which required a combined approach with several surgical disci-
plines. There have not been prior reports of clinical presentation
and operative resection of a similar ganglioneuroma. A single or
minimally invasive exposure for this patient would not have allowed
en bloc resection, nor would it provide the direct visualization of the
loculated mass that was necessary for stimulation, mobilization, and
safe resection, because it coursed near structures that included the
femoral nerve, diaphragm, and descending aorta. In the present
case, there were dense adhesions of the tumor along the foraminal
portions that were left as small residuals during dissection. Ganglio-
neuromas in general have a favorable prognosis, given their low
metastatic potential.

Lessons
A giant lumbar ganglioneuroma was successfully treated through

a stagewise combined surgical exposure. This is the first report to

date to use medial abdominal mobilization and partial diaphragmatic
resection to obtain circumferential exposure in the retroperitoneum
and thoracic cavity. The procedure can be safely performed and
should be discussed with patients preoperatively.
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