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ABSTRACT

Adolescent scoliosis secondary to ganglioneuroma is a rare entity with a clinical presentation mimicking adolescent 
idiopathic scoliosis that can lead to delayed or misdiagnosis. We present this case with a literature review to illustrate 
the importance of careful evaluation of the clinical and radiological findings in reaching a proper, timely mannered 
diagnosis. Clinical and radiological evaluation with a keen eye for signs of the atypical curve and radiological ab-
normalities on plain films and getting more detailed imaging with CT and MRI would lead to earlier diagnosis of 
secondary causes of scoliosis and direct proper treatment plan.
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INTRODUCTION

Although most common scoliosis cases are idiopathic painless conditions other possible causes of scoliosis are 
congenital [1], neuromuscular [2], degenerative [3], syndromic [4], adolescent idiopathic [5] and infection should 
be excluded by proper clinical and radiological evaluation especially in presence of pain or neurological complaint 
[6]. Here we present a rare case of thoracolumbar scoliosis secondary to ganglioneuromatumor. Ganglioneuroma 
is a rare benign tumor derived from the primordial neural crest Ganglioneurma [7] arise from ganglion cells of the 
posterior mediastinum, retroperitoneum, cervical spine, and adrenal glands. Most commonly reported to be found 
in the posterior mediastinum and retroperitoneum but it can be found anywhere along with the sympathetic nervous 
tissue.

CASE HISTORY

A 15-year-old female presented with a complaint of painless back deformity. She had no history of pain, limitation of 
activity or any neurological symptoms Unremarkable systemic review. No past medical illness and no family history 
of a similar condition. Upon examination: no dysmorphic features, positive Adam’s test, no tenderness to palpation 
of the back, the normal neurological exam for power, sensation, and reflexes. Plain scoliosis films showed the right 
thoracolumbar curve with the apex at T11 with a compensatory lumbar curve.

There was widening of intercostal space between right 11th-12th ribs, right 11th rib head dislocation in addition to the 
elevation of right hemidiaphragm (Figure 1). Upon these findings, further imaging with CT and MRI was done and it 
showed large right paraspinal mass extending from the level of T7-T8 to lower T12 vertebral bodies. It is extending 
to and widening T10-T11, T11-T12 and to a lesser extent T9-T10 right intervertebral foramina. There is a focal 
posterior extension to back muscles through intercostal space, with space widening. The Dysmorphic appearance 
of the right eleventh rib is seen. The lesion shows low T1 and heterogenous intermediate T2 signal intensity with 
fat signal intensity interspersed within the lesion. It shows heterogeneous enhancement. Significant mass effect on 
the right hemidiaphragm, right kidney, and liver (Figure 2). Histopathology diagnosis with core biopsy came as 
ganglioneuroma. The patient is planned for two-stage treatment with tumor resection followed by scoliosis surgery.
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Figure 1 Right thoracolumbar curve with the apex at T11 with a compensatory lumbar curve. There is widening of 
intercostal space between right 11th-12th ribs (small black arrow), right 11th rib head dislocation (large black arrow) in 

addition to the elevation of right hemidiaphragm (blue arrow)

Figure 2 Large right paraspinal mass extending from the level of T7-T8 to lower T12 vertebral bodies. It is extending 
to and widening T10-T11, T11-T12 and to lesser extent T9-T10 right intervertebral foramina. There is the right lateral 
epidural extension at the same levels. There is focal posterior extension to back muscles through intercostal space, with 
space widening. Adjacent osseous scalloping and reactive changes are seen involving adjacent vertebral bodies and ribs. 
The Dysmorphic appearance of the right eleventh rib is seen. The lesion shows low T1 and heterogenous intermediate T2 
signal intensity with fat signal intensity interspersed within the lesion. It shows heterogeneous enhancement. There is a 

significant mass effect on the right diaphragm, liver and right kidney

DISCUSSION

Ganglioneuroma is a rare benign tumor arising from the neural crest cells. The reported incidence of GN is one per 
million population. The reported mean age for diagnosis is approximately 7 years with slight female predominance 
ranging from 1.13:1 to 1.5:1. The most common locations are the posterior mediastinum (41.5%), retroperitoneum 
(37.5%), adrenal gland (21%) and neck (8%) [7-11].
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The tumor is mostly asymptomatic and discovered incidentally upon evaluation for other conditions [10]. In some 
instances, it can cause local mass effect and patient present with symptoms related to the location and size of the mass 
(e.g. scoliosis [12,13], abdominal pain [14,15], shortness of breath [16], vomiting [16], Back pain [17], neurological 
symptoms). Hormonally active forms have been reported and it may present with hypertension diarrhea and virilization 
which can be explained by secretion of catecholamines, vasoactive intestinal polypeptides, or androgenic hormones 
by the tumor [8,18].

In the reported cases of ganglioneuroma with scoliosis deformity, the tumor is reported to be most commonly located 
adjacent to the apex of the deformity, on the convex side and asymptomatic [9,19].

The mechanism by which ganglioneuroma lead to scoliosis is largely unknown but it is hypothesized that: tumor mass 
cause destruction of the side and front vertebrae causing scoliosis [7]; scoliosis and tumor occurring simultaneously 
[8]; the mass stimulates the growth plates on the convex side [9]; local mass effect of the tumor cause weakness of the 
paraspinal muscles on the tumor side [8].

The staged surgical treatment with tumor resection followed by spinal deformity corrective surgery has recurrence 
rate and excellent prognosis especially in case complete tumor resection was performed with low recurrence on long 
term follow up [9,19].

CONCLUSION

Scoliosis secondary to ganglioneuroma can be misdiagnosed as idiopathic scoliosis due to a similar presentation as 
asymptomatic deformity. Clinical and radiological evaluation with a keen eye for signs of the atypical curve and 
radiological abnormalities on plain films and getting more detailed imaging with CT and MRI would lead to earlier 
diagnosis of secondary causes of scoliosis and direct proper treatment plan.

DECLARATIONS

Conflicts of Interest

The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 
this article.

REFERENCES

[1] Weiss, Hans-Rudolf, and Marc Moramarco. “Congenital scoliosis (Mini-review).” Current Pediatric Reviews, 
Vol. 12, No. 1, 2016, pp. 43-47.

[2] Vialle, R., C. Thévenin-Lemoine, and P. Mary. “Neuromuscular scoliosis.” Orthopaedics and Traumatology: 
Surgery and Research, Vol. 99, No. 1, 2013, pp. S124-39. 

[3] Wong, Eugene, et al. “Adult degenerative lumbar scoliosis.” Orthopedics, Vol. 40, No. 6, 2017, pp. e930-39.

[4] Abousamra, Oussama, et al. “Scoliosis in Down’s syndrome.” Journal of Pediatric Orthopaedics B, Vol. 26, No. 
4, 2017, pp. 383-87.

[5] Guo, Long, et al. “Functional investigation of a non-coding variant associated with adolescent idiopathic scoliosis 
in zebra fish: Elevated expression of the ladybird homeobox gene causes body axis deformation.” PLoS Genetics, 
Vol. 12, No. 1, 2016, p. e1005802.

[6] Awwad, Waleed Mohammad, Muhannad Saleh Alwabel, and Khalid Abdulrazzak Alsalih. “Apophyseal ring 
fracture, posterior longitudinal ligament lift, case report.” Journal of Nature and Science of Medicine, Vol. 2, No. 
4, 2019, p. 244.

[7] Dabrowska-Thing, Agnieszka, et al. “Retroperitoneal ganglioneuroma mimicking a kidney tumor. Case report.” 
Polish Journal of Radiology, Vol. 82, 2017, p. 283.

[8] Yang, Yihao, et al. “Thoracolumbar paravertebral giant ganglioneuroma and scoliosis: A case report and literature 
review.” World Journal of Surgical Oncology, Vol. 14, No. 1, 2016, p. 65.



Awwad, et al. Int J Med Res Health Sci 2020, 9(2): 54-57

57

[9] Qiu, Yong, et al. “Adolescent thoracolumbar scoliosis secondary to ganglioneuroma: A two case report.” Spine, 
Vol. 32, No. 10, 2007, pp. E326-29.

[10] Wang, Xiaolu, et al. “Retroperitoneal ganglioneuroma combined with scoliosis: A case report and literature 
review.” Medicine, Vol. 97, No. 37, 2018, p. e12328.

[11] D’Eufemia, Patrizia, et al. “Scoliosis secondary to ganglioneuroma: A case report and up to date literature 
review.” Journal of Pediatric Orthopaedics B, Vol. 23, No. 4, 2014, pp. 322-27.

[12] Nesnídal, P., et al. “Giant Ganglioneuroma of the spine and mediastinum.” Acta Chir Orthop Traumatol Cech, 
Vol. 83, No. 3, 2016, pp. 189-93. 

[13] Ulusoy, OnurLevent, et al. “Ganglioneuroma of the lumbar spine presenting with scoliosis in a 7-year-old child.” 
The Spine Journal, Vol. 16, No. 11, 2016, p. e727.

[14] Sapalidis, K., S. Mandalovas, and I. Kesisoglou. “Laparoscopic excision of an adrenal ganglioneuroma presented 
as an incindentaloma of the retro peritoneum.” Current Health Sciences Journal, Vol. 44, No. 1, 2018, p. 71.

[15] Santaella, Felipe Jose, et al. “Giant thoracolumbar dumbbell ganglioneuroma.” Pediatric Neurosurgery, Vol. 53, 
No. 4, 2018, pp. 288-89.

[16] Kara, Taylan, and CigdemOztunali. “Radiologic findings of thoracic scoliosis due to giant ganglioneuroma.” 
Clinical Imaging, Vol. 37, No. 4, 2013, pp. 767-68.

[17] Jurčić, Petra, et al. “An unusual cause of chronic back pain: Retroperitoneal ganglioneuroma.” British Journal of 
Hospital Medicine, Vol. 79, No. 10, 2018, p. 591.

[18] Huang, Yong, et al. “Giant ganglioneuroma of thoracic spine: A case report and review of literature.” Journal of 
Korean Neurosurgical Society, Vol. 60, No. 3, 2017, p. 371.

[19] Cote, Pierre, et al. “Ganglioneuroma of the thoracic spine presenting as adolescent idiopathic scoliosis: A case 
report.” Journal of Spinal Disorders, Vol. 7, No. 6, 1994, pp. 528-32.


