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A B S T R A C T

Introduction: Cervical benign lesions present a unique opportunity to provide significant improvement in the
quality of life of the patient along with the promise of a cure. Critical neurovascular structures are nearby
and must be kept in mind along with the minimal bone loss to avoid postoperative instability.
Ganglioneuroma of the cervical spine presents such a unique opportunity where complete excision often
results in a cure.
Case report: We report a case of 57 year old male with a dumbbell-shaped ganglioneuroma with an intra-dural
extension which was operated via a C6–C7 hemilaminectomy and facet preserving inside-out technique under
neuro-physiological monitoring and also report the all the previous such reported cases via a thorough lit-
erature search. With only 15 such cases previously reported, the traditional teaching of a rare intradural
extension has now been reversed with majority of the cases having an intradural extension and dumbbell-
shaped tumors.
Conclusion: Although childhood in origin they present in adulthood due to their slow growth rate and multi-
plicity and recurrence are rare unless associated with familial syndromes. Knowledge of this rare pathology
increases the index of suspicion and thus dictates the outcome of the case.

1. Introduction

Ganglioneuromas are rare forms of benign tumors that are patho-
logically the mature forms of neuroblastoma and can occur anywhere
where sympathetic tissue exists. Consequently, they are commonly
found in the adrenal medulla, retroperitoneum, posterior mediastinum,
pelvis and, like in our case, the neck. The cervical spine is the third most
common location of this rare tumor after the retroperitoneum and
posterior mediastinum. Still, there have been only 15 such cases re-
ported in the literature in the cervical spine [1–15] and thus the
knowledge reserve is scarce for this lesion. There are cases in associa-
tion with neurofibromatosis [2] and some that are dumbbell shaped
with intra-dural extension too. We attempt to present a snapshot of all

such reported cases and the myriad of treatments offered along with a
similar one we were able to treat.

2. Case report

A 57 year old male, right-handed, was admitted with complaints
of gradually progressive quadriparesis for 3 years with pain in nape
of the neck. The weakness started from the right upper limb about six
months ago when he reported difficulty in writing or holding a pen
and gradually progressed to the right lower limb and eventually in-
volved all four limbs. On examination, there was difficulty in the
extension of the right elbow and grip weakness if the right hand. The
triceps and supinator jerks were absent on the right side while all the
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other jerks of bilateral lower limbs were exaggerated and plantars
were extensor. There was severe pain and sensory loss in the C6–C7
dermatomes but there were no disturbances in micturition or bowel
movements. There were no Caif-au-lait spots in the body and there
was no family history of neurofibromatosis. When the patient pre-
sented to us he was able to walk only with someone's help (Nurick
Grade 4 and mJOA score-9). MRI with contrast of the cervical spine
was suggestive of a well-defined intra-dural-extra-medullary lesion
with trans-foraminal extension at C6 C7 level (Fig. 1). It was bril-
liantly contrast enhancing and T1 iso-intense, T2 hetro-intense.
Based on clinical features and radiological findings, a working di-
agnosis of C6 neurofibroma was made and the patient was posted for
surgery.
We tried to be minimalistic in our bone removal and thus a right

C6–C7 hemilaminectomy was done to reach the lesion. Intraoperative
electrophysiological monitoring was used while operating this case as
the tumor was compressing the spinal cord dorsally at the C6–C7 level.
Comprehensive multi-modal monitoring of MEP, SSEP and nerve-root-
specific monitoring using EMG for the biceps (C6), brachioradialis
(C6) and triceps (C7) muscles were done. The tumor was found in

extradural space with an intra-dural and trans-foraminal extension.
The extradural component was completely excised by opening the
dura directly over it and the entire tumor was removed from within
without removing the facet. Tilting the microscope allowed us an
oblique corridor to chase this part of the tumor. Subsequenty, the
dural incision on the extradural part of the tumor was extended on the
dural sac over the cord. Then the intradural, spinal cord abutting
tumor was removed. There was no change in the MEP or SSEP al-
though the EMG in triceps did not trigger even on nerve stimulation
suggesting motor root involvement by the tumor. Dura was closed
using interrupted prolene 4-0 sutures and there was no leak in-
traoperatively.
Post-operatively, the patient had an improvement in spasticity and

power in all limbs while the weakness in elbow extension and grip did
not improve immediately in the right upper limb. The histopathological
report was that of an encapsulated lesion with spindle-shaped cells with
thin, curved, elongated nuclei with scant cytoplasm along with scat-
tered mature ganglion cells. On IHC, the ganglion cells were positive for
synaptophysin, S-100 and NSE. The spindle cells were positive for S-
100. Ki67 index was<1%. It was reported as ganglioneuroma (Fig. 2).

Fig. 1. T1 (A) and T2 (B) weighted saggital cuts of magnetic resonance imaging without contrast showing a mass in the cervical spine with severe compression of the
cord and meniscus sign suggestive of an intradural extramedullary location. (C) T1 weighted axial cut of Magnetic resonance imaging with contrast showing
extension of the lesion through the neural foramina and uniform contrast enhancement of the lesion.
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Fig. 2. Postoperative T1 (A) and T2 (B) weighted saggital images of magnetic resonance imaging without contrast showing complete excision of the lesion with
formation of pseudomeningocoele. (C) T1 weighted axial cut of Magnetic resonance imaging with contrast showing no residual enhancement of the lesion indicating
completeness of excision.

Fig. 3. H&E (×100) stained section shows tumor
displaying predominantly spindle shaped cells with
thin, curved to elongated nuclei and scant cytoplasm
along with fair number of scattered mature ganglion
cells (A). High power (×400) showing large number
of spindle shaped cells with no evidence of mitosis
indicating benign pathology (B).
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The patient was discharged with advice to follow up in OPD after a
month. Post-operative MRI showed complete excision of the tumor and
an expanded cervical cord along with a pseudo-meningocoele forma-
tion (Fig. 3). The patient had a gradual improvement in power of the
elbow extension and at 12months improved to 4+/5 (MRC scale)
power with a 90% handgrip and was able to write again. Sensory loss
remained static. There were no new deficits or development of ky-
phosis.

3. Discussion

Ganglioneuromas are essentially tumors of the neuroectodermal
cells derived from the neural crest and are classified as childhood em-
bryonal tumors. These neuroblastic tumors form a separate class, which
comprises of Neuroblastoma; ganglioneuroblastoma, intermixed;
ganglioneuroma and ganglioneuroblastoma, nodular tumors. These are
essentially solid tumors extracranial in location and are primarily found
in children. They vary in their relative population of Schwann cells and
neuroblasts and thus can form a spectrum from the benign gang-
lioneuroma to the intermediate ganglioneuroblastoma to the malignant
neuroblastoma, according to International Neuroblastoma Pathology
Classification [10–15].
Ganglioneuromas form the most benign end of the disease and

hence bony preservation and maximizing the quality of life remains the
primary objective along with complete excision leading to cure. We
conducted a thorough search using the PubMed and Medline database
using the keywords “Ganglioneuroma” and “Cervical spine” and pre-
pared a detailed account of all such cases reported and their char-
acteristics along with operative approaches (Table 1). Certain conclu-
sions that can be drawn from these searches are: the most common are
of origin is the upper cervical spine (above C3), which is seen in 75% of
all cases reported. Recurrences have been reported but are mostly
confined to familial cases and those with von Recklinghausen's disease
(NF). Its association with von Recklinghausen's disease is seen in 20% of
cases [1–3].
In the cervical spine a dumbbell shape (93.75%) and intradural

extension are common (62.5%), a fact, which was further, corroborated
again in our case. This is against the initially reported literature of rare
dumbbell shaped extension and few intradural extension cases [2].
Though being childhood in origin most of these cases present in
adulthood (81.25%) after the age of 18 years. This is due to their slow
growth and consequently later presentation [7–10].
These cases generally recover their motor power as the lesion

originates from the sensory root. This is in contradiction to their
ventral extension, which has often been reported and may be ex-
plained by the root exit being a natural corridor for growth.
Although the prognosis of these cases is uniformly good if excised
completely local recurrence, regional lymph node metastasis, and
malignant transformation is a possibility and surveillance at 1 year
intervals is warranted [4–7]. Location dictates precaution as a
number of critical neurovascular structures are in the vicinity and
must be preserved. We describe this case to highlight the hemi-la-
minectomy approach (Fig. 4) in these cases and the importance of
opening dura to look for the residual tumor that might be missed
otherwise.

4. Conclusion

Often benign tumors with a good prognosis are where we should be
most vigilant. If performed safely it can lead to the cure and good
quality of life, otherwise, the deficit will have to be borne for a long
period of time. A ganglioneuroma of the cervical spine presents such a
possibility and thus knowledge of this rare benign disease is paramount.
With only 15 such cases reported the pattern of growth and intradural
extension are been increasingly seen, thus changing the knowledge
database of this disease.Ta
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