
Introduction
Ganglioneuroma (GN) is a rare benign tumor which originates 
from neural crest cells of sympathetic ganglia or adrenal medulla 
[1], and it usually presents in the retroperitoneum (mostly in the 
presacral space), posterior mediastinum, or adrenal gland, and 
occasionally in unusual locations [2]. We report a giant 
dumbbell-shaped GN of L1 extending into the retroperitoneum 
which was resected en mass posteriorly without the need for an 
additional retroperitoneal exposure.

Case Presenation
A 52-year-old male, tailor by profession, presented with mid/low 
back ache for the past 5 months. The patient had no history of 
trauma or lifting weights. The patient had dull aching pain which 
aggravated on exertion and forward flexion. There were no 

history of fever, loss of weight, or appetite. The patient had no 
motor or sensory deficits. There was no radiating pain, 
symptoms did not settle after tr y ing analgesics and 
physiotherapy. On admission, X-ray was taken and showed 
scalloping of the L1 vertebral body, increased canal diameter, and 
thinning of L1 pedicle. Computed tomography (CT) 
lumbosacral spine showed extramedullary mass measuring 5.6 × 
5.9 × 6.9 (AP × TR × CC) epicentered at the level of L1-2 right 
foraminal level extending laterally to lie within right psoas 
muscle. Magnetic resonance imaging LS spine with contrast 
showed an extramedullary T1 isointense, T2 heterogeneously 
hyperintense lesion measuring 5.6 × 5.9 × 6.9 epicenter at the 
level of L1-L2 right foraminal level extending laterally to lie 
within psoas muscle, and anteriorly causing indentation of 
posterior aspect of the right kidney. Lesion appears as dumbbell 
shaped and causes neural foraminal widening (19 mm), mild 
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Introduction: Ganglioneuroma (GN) is a rare benign tumor of neural crest origin mostly found in the abdomen, but may occasionally present at 
sites including the cervical, lumbar, or sacral spine. GN of lumbar spine is a rare occurrence.
Case Report: A 52-year-old man presented with GN in the L1 nerve root, who underwent successful resection of the tumor and stabilization of 
spine using a single posterior approach.
Conclusion: GN should be considered as a differential in any case of paraspinal mass. A high index of clinical suspicion and correlation with 
radiological findings is necessary in differentiating a large benign tumor from a malignant growth. Complete surgical excision is the treatment of 
choice; however, the approach to the mass is dictated by the tumor size and location.
Keywords: Spinal tumor, ganglioneuroma, single approach, stabilization.

Abstract

Learning Point of the Article:
Removal of transverse process at L2 and L3 can provide access to the anterior structures, thereby limiting the need for dual exposure for 

resection of the mass.

L1 Nerve Root Ganglioneuroma: Surgical Tip on excising this Well-
Differentiated and Rarely Appreciated Tumor
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displacement of the cord posterolaterally. Post-contrast images 
show heterogeneous contrast enhancement with non-
enhancing necrotic components (Fig. 1, 2, 3, 4, 5). A CT-guided 
biopsy was taken to confirm the diagnosis.

Surgical Technique
The initial plan was a two staged procedure with stabilization of 
spine posteriorly and then to dissect the tumor in the 
retroperitoneal space through retroperitoneal approach in the 
left lateral position. Under GA, the patient in prone position, 
midline incision was made. Soft-tissue dissection done. 
Paraspinal muscles elevated subperiosteally. Three pedicle 
screws applied on left D12, L1, L2; in D12 and L2 on the right 
side. Right L1 hemi-laminectomy was performed and right L1 
nerve root ligated and sacrificed near the dura. To access the full 
extent of the tumor in the retroperitoneal space, transverse 
processes of L2 and L3 on the right side broken with thumb 
pressure alone. This helped to reach the most anterolateral 
corner of the tumor, by blunt finger dissection (Fig. 6). At this 
juncture, we realized that the tumor was accessible from the 
posterior approach itself and hence avoided the additional 
exposure to reach the retroperitoneum. Intraoperatively, tumor 
of size 9 × 6 × 5 cm arising from the right L1 nerve root 
visualized. Tumor was found to be scalloping and compressing 
L1 right pedicle and vertebral body (Fig. 7). Tumor excised en 
masse by marginal resection and the sample was sent for 
histopathology examination. Contoured connecting rods 
applied bilaterally and nuts tightened. Bone grafts placed lateral 
to rods (Fig. 8 and 9).

Histopathological examination revealed a well-circumscribed 
capsulated neoplasm composed of cells with scant to moderate 
eosinophilic cytoplasm and uniform elongated spindled wavy 
nuclei arranged in fascicles. In few areas, the cells are separated 
by abundant myxoid and hyalinized stroma. Presence of 
scattered lymphocytes and few mast cells and occasional foamy 
macrophages were noted. One area in the periphery shows 
scattered mature ganglion cells with abundant eosinophilic 
cytoplasm and uniform round nuclei. The features were 
suggestive of GN. The post-operative period was uneventful 
and was mobilized from post-operative day 1. At the end of 6-
month follow-up, he is pain free and was able to return to his job 
and performs his activities of daily living independently.

Discussion
GN is a rare, benign, slow-growing, and well-differentiated 
tumor composed of ganglion cells and Schwann cells [3]. GNs 
are a class of peripheral neuroblastic tumors that include three 
subgroups depending on cel lular  and ex tracel lular 
d i f f erent iat i o n:  Neu robla sto ma s  (m o st  i m mat u re, 
undifferentiated, and with the most malignant potential), 
ganglioneuroblastomas (intermediate malignant potential), 
and GNs (fully differentiated, most benign) [4]. Central 
nervous system GNs are less prevalent and most often occurs in 
children and young adults [5]. The treatment of choice is 
surgical resection. Adjuvant systemic chemotherapy and 
radiotherapy have limited roles due to their benign nature [6]. 
The long-term prognosis is excellent regardless of tumor 
location as long as total tumor excision is performed. The 
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Figure 3: CT coronal view.

Figure 5:  MRI axial T2-weighted image showing the extent of mass.Figure 4: MRI T2 flair coronal.

Figure 6: Representation on the skeletal 
model, red shade indicates structures that 
were removed and blue indicates 
structures that were scalloped and lytic. 

Figure 1: X-ray LS spine AP 
and lateral.

Figure 2: CT axial view.
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surgical approach to the lesion needs to be planned well, dual 
exposures can be minimized, because of the high morbidity 
associated with it [7]. Anterior approach has a high risk of injury 
to the renal vasculature and vena cava. This case report 
demonstrates the avoidance of a second approach to access the 
anterolateral aspect of tumor using a posterior exposure to 
stabilize as well as resect the tumor which was facilitated by 
removal of L2 and L3 transverse process. The local recurrence 
has been reported after surgical resection, so regular radiologic 
follow-up with neurologic examination and radiologic 
evaluation is necessary even after complete excision [4, 8, 9].

Conclusion
This report describes a rare case of right L1 nerve root GN of the 
lumbar spine with retroperitoneal extension. GNs should be 
considered in the differential diagnosis of a paraspinal mass. 
Surgical resection is the treatment of choice. Careful surgical 
planning can reduce the morbidity associated with radical 
surgical procedures.

Figure 9: Pre-operative and post-operative MRI axial images.Figure 7: Intraoperative images of 
identification of tumor mass.

Figure 8: Post-operative radiograph 
depicting the posterior stabilization L1-
L3.
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Clinical Message

Removal of transverse process at L2 and L3 can provide access to 
anterior structure, thereby limiting the need for dual exposure for 
resection of the mass.
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