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Introduction

Primary tumours of vertebral column are uncommon. In 6840 autopsies Anloni found only 12 cases of primary benign tumors 
of the vertebral column‑ 1 chondroma and 11 cavernous angiomas (Torma 1975).

This paper reviews the presentation, investigations and management of patients with primary tumours of vertebral column 
describing the experiences at A.I.I.M.S., New Delhi.

Materials and Methods

Between 1967‑1987 twenty nine cases primary tumours of the vertebral column presented to the Neurosurgical services of AIIMS, New Delhi.

Frankel’s classification has been used in grading neurological deficits and recovery (Fountain 1979):
Grade A: Complete loss.
Grade B: Preserved sensation only.
Grade C: Preserved motor (non‑functional)
Grade D: Preserved motor (Functional)
Grade E: Complete recovery.

Change by one or more grade after surgery was considered significant.

These cases were analyzed based on the histological diagnosis as well as tumour location. Details of these cases is provided in a 
tabulated form accompanying each tumour.

Results

The different histological types of primary tumours of the vertebral column encountered are enumerated in Table I. The age range was 
from three and a half years to seventy five years. The maximum incidence was seen in the second decade of life. A wide variety of tumours 
were encountered (Table I). Single vertebral involvement was seen in 21/29 cases. In 8/29 cases multiple vertebrae were involved. The 
most common tumour in the cervical region was chordoma (three cases). In the thoracic spine, hemangioma (five cases) was the most 
frequently encountered tumour. The age‑sex distribution, duration of symptoms, clinical findings, neurological deficits, grading (pre 
and postoperatively), radiological findings, operative details and available follow up information is summarized (Tables II‑X).

Table I: Pathology of tumours encountered
Tumor types Number
Benign osteogenic tumors 2
Osteoblastoma
Chondrogenic tumours

a) Benign osteochondroma 2
b) Malignant chondrosarcoma 2

Giant cell tumours
Marrow tumours

a) Ewing’s sarcoma 1
b) Solitary myeloma 4

Vascular tumours
a) Haemangioma 5

Chordomas 3
Other connective tissue tumours

a) Malignant mesenchymal tumours 2
Tumour like conditions

a) Aneurysmal bone cyst 5
b) Arteriovenous malformation 1

29
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Table II: Haemangioma
PT Site Dur. Neurological Deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

CL 
50/M

D11 
Body

1 yr Spastic paraplegia
Sensory level D10
Urinary retention
Fecal incontinence

B C D11 body sclerosis
Angio D11 body

Laminectomy
Biopsy

‑ ‑

Z 14/F D6 
body

1yr Spastic paraparesis
Sensory loss D8
Bladder incontinence
Pain

C C D6 osteosclerosis
Myelo‑Complete block D7

Laminectomy‑Tumour 
decompression

‑ ‑

ND 
35/M

D7, s 15 days Spastic paraplegia
Anesthesia D10
Acute retention

A C D7 vertebral sclerosis
Angio D7 haemangioma

Preop embolization
Laminectomy‑partial 
excision

‑ ‑

HR 
25/M

D2 
body

16 mon Bilateral pyramidal 
signs

E E Myelo‑Complete extradural 
block D2

Laminectomy
Tumour decompression

+ ‑

K 75/MD8 7 mon Spastic paraparesis
Flexor spasms
Graded sensory loss

B D Alteration of trabaculae D7‑8
Myelo‑complete extradural 
block D9

Laminectomy
Excision hemangioma

+ ‑

Table III: Plasmacytoma
PT Site Dur. Neurological Deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

RD 
54/F

D6‑7 body 6 mon Spastic paraplegia
Flexor spasms
Sensory level D7
Retention of urine

B C Plain x‑rays‑ NAD
Myelo‑block D5‑9

Laminectomy
Tumour decompression

‑ ‑

BR 
40/M

Sacrum 2yr Hypoesthesia S2‑3
RLL radiculopathy

E E Large osteolytic lesion 
sacrum CT sacrum

Tumour decompression 
destroyed soft tissue +

+ Serum 
Neuritis

RPS 
38/M

D1 body 2 1/2 mon Spastic Quadriparesis
Sensory level D1
Radicular pain UL

D D Lytic areas C7‑D1 
laminae

Laminectomy
Tumour decompression

+ ‑

VS 
25/M

D5 body, 
p, s

25 days Spastic paraplegia
Sensory level D5
Incontinent

B B Patchy destruction D5 
body, pedicle, lamina

Laminectomy
Excision of extradural 
tumor

‑ ‑

Table IV: Chordoma
PT Site Dur. Neurological Deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

SV 
54/F

C6 
body

1 ½ yr Spastic quadriparesis
Flexor spasms
Sensory level C6
Cervical radiculopathy

B B Sclerosis C6 body
Myelo‑complete block C6

Laminectomy
Subtotal excision

+ ‑

R 
40/M

C1‑2 
body

1 yr Spastic quadripareis
JPS impaired

D D Enlarged C1‑2 intervertebral 
foramen
Myelo+intradural

Laminectomy Total excision
Extrameduallary 
compression C1‑2

+ Improved

ML 
38/M

C2 
body

2 1/2 yr Spastic quadriparesis
Sensory loss left C2‑C5
Acute retention

D D Lateral mass of C2 destroyed, 
soft tissue + CT destroyed C2 
transverse process/lamina

Posterior fixation, Anterior 
decompression

+ Recurreence 
reoperated 
anterior approach

Discussion

Primary tumours of the vertebral column are uncommon. In this unit, which operated on 136 cases of spinal neoplasms between 
1974‑1978, the authors encountered only five cases of these tumors.Twenty four of these 29 cases were benign tumors and all of 
them presented with varying degrees of neurological deficits. All cases required surgical intervention.

In the present series, the maximum incidence was seen in the second decade in contrast to a fourth decade predominance reported 
by Reddy et al. (1972). There was a definite male preponderance. The most common site of involvement was the cervical and dorsal 
spine (26/29). Most of these cases presented with significant neurological deficits. On the basis of clinical evaluation alone it is 
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not possible to diagnose a primary vertebral column tumor except if it presents as a mass lesion involving the posterior elements 
grossly as seen in four of these cases.

For analysis of the clinical manifestations and management of these tumors, the authors divided them into three groups: (a) tumours 
involving the vertebral bodies alone, (b) tumors involving the vertebral body and one or more of the posterior element and (c) tumors 
involving the posterior elements alone. The basis of this division is that the pedicle is a reasonable good barrier to the extension 
of tumor tissue from the vertebral body to the posterior elements as are the articular cartilages, facet joints and intervertebral 

Table V: Aneurysmal bone cyst
PT Site Dur. Neurological Deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

BM 
30/M

Sacrum 9 mon Ankle dorsiflexion 
4/5, EHL 4‑4 + 50% 
hypoesthesia S2‑4

D E Destroyed sacrum
Ultrasound: sacral mass lesion
Myelo: concentric narrowing of 
dural sac L5

Subtotal excision ‑ Severe 
pain? deficit

ML 
48/F

D4 l, s 3 mon Spastic paraparesis
Sensory loss D5

C D D4 pedicle eroded, complete 
block D3‑4

Laminectomy‑Tumour 
decompression

‑ ‑

CB 
20/F

C4 l, s, p 1 mon Spastic quadriparesis
Sensory level C5
Cervical radiculopathy
Urine retention

C D C4 spinous process Laminectomy‑Near total 
excision 

‑ Walking 
without 
support

O 
17/M

D1 t 9 mon Spastic quadriaparesis
Flexor spasms
Sensory level D3

C D Cystic expansion D1 transverse 
process Complete block D3

Laminectomy
Tumour decompression

+ ‑

GP 
20/M

D10 body 4 mon Spastic paraparesis
Sensory level D10
Pain

C D Expanded D10 vertebrae, Rt. 
pedicle, lamina body destroyed

Laminectomy
Decompression of 
paravertebral tumour

+ ‑

Table VIII: Giant cell tumour
PT Site Dur. Neurological Deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

RAK 
35/M

D5 body 4 mon Spastic paraparesis
Sensory loss D5
Pain

C B Lytic lesion D5 body Tranthoracic exploration
Tumour decompression

‑ ‑

SR 
19/F

D4 body, 
p

9 mon Spastic paraparesis
Sensory loss D5
Pain

C D Erosision of D4 body, pedicle
Myelo: extradural block D4

Laminectomy
Total excision

‑ ‑

Table VII: Osteochondroma
PT Site Dur. Neurological Deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

AK 
17/M

C7 l 1 yr Spastic quadripareis
Sensory loss C7
Cervical radiculopathy

D D Widened C6‑T1 canal
Myelo: Incomplete extradural block 
C7‑T1; CT anterior C7 extradural lesion

Laminectomy
Excision of extradural 
bony lesion

‑ Improved

AL 
18/F

D12 p 1 ½ mon Lt. foot evertors 4+/5
Lower dorsum pain

D D Enlarged Lt. D12 pedicle
Myelo: No block

Hemilaminectomy
Total Excision

‑ ‑

Table VI: Osteoblastoma
PT Site Dur. Neurological Deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

SR 
25/F

D3 l, 
s, p

3 mon Flaccid paraplegia
Sensory level D5
Retention of urine
Pain

B C Right D4 pedicle eroded
Myelo: Extradural complete block D4

Laminectomy
Complete excision

‑ ‑

ND 
35/M

D7 P 2 yr Spastic parapareis
50% of sensory loss D7
Pain

C D Erosion of right D6‑7 pedicle. Right 
paravertebral shadow
Angio: Dilated intercostals
Myelo: Partial block D7

Right thoracotomy 
Excision of vascular 
tumour

‑ ‑
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Table X: Other tumours
PT Site Dur. Neurological 

Deficit
Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

(A) Malignant Mesenchymal Tumours
N 
17/M

L5‑S1 
l, s

1 ½ 
mo

LLL radiculopathy
60% hypoesthesia
S1

E D Myelo: Lt. L5, S1 disc CT nad Tumor 
decompression

+ Severe 
pain

S 
25/F

D3‑4 
s, M

1 yr Spastic paraparesis
Sensory level D7
Pain

B A Destruction of Lt. D4‑5 pedicle
Soft tissue shadow opposite D5

Laminectomy
Tumour 
decompression

+ ‑

(B) Arteriovenous Malformation
TR 
36/M

D4‑D8 3 mo Spastic paraplegia
Sensory level D5

B C Myelo: Partial extra dural block 
D5‑8

Laminectomy
Complete excision

‑ ‑

(B) Ewing’s Sarcoma
SK 
31/2/F

D3 
body l, t

8 mo Spastic paraplegia
Anesthesia lower 
limbs Incontinent

A C Destroyed D3 tranverse process 
lamina, soft tissue posterior
Mediastinum
Myelo: Block D1‑6

Laminectomy
Tumour 
decompression

+ ‑

Table XI: Chondrosarcoma
PT Site Dur. Neurological deficit Grading Preop 

Post op
Radiological findings Surgery RT Follow‑up

N 18/MD2 l, s 5 mon Flaccid paraplegia
Sensory loss D4
Acute retention

A C D1‑2 spinous process destroyed Laminectomy
Tumour 
decompression

+ ‑

KR 9/MD10‑11 7 mon Flaccid paraplegia
Incontinent
RLL radiculopathy

B C D10‑12 body transverse process 
expanding lesion
Myelo: Complete extradural block D11

Laminectomy
Excision of bone 
cyst

‑ ‑

discs. The degree of neurological deficits and the positivity of radiological findings were similar in the three groups. Tumurs 
involving the posterior elements preferentially tend to present earlier, are more accessible to surgical decompression and show 
improvement in neurological deficits in the immediate postoperative period in a higher percentage of cases (8/13). Plain X‑rays 
of the spine were positive in a high percentage of cases. Findings included osteolytic lesions (9), osteosclerotic changes (4), erosion 
of pedicle (8), expansile lesions (2), honeycomb appearance (2), destruction of transverse process (2), widened canal (1), soft tissue 
mass (5) and destruction of costovertebral junction/rib (2). Only three of the 29 cases had normal plain X‑rays.

Myelography was carried out in 18 cases. It revealed complete block of contrast column (9), partial block (7) and prolapsed L5‑S1 
disc (1). One case revealed a normal study. Currently computed tomography with or without intrathecal water soluble contrast 
and magnetic resonance imaging (MRI) are the investigations of choice. Extension of the neoplasm beyond the confines of the 
cortex and into the spinal canal is well documented on CT (Jayakumar et al. 1987). CT added to diagnostic information obtained 
on conventional studies in more than a third of the cases (Jayakumar et al. 1987).

All the present cases underwent surgical intervention. Operative procedures included: laminectomies (17), hemi‑laminectomy (1), 
anterior approach to cervical spine (1), posterior fixation of cervical spine (1) and rib grafting (1). Extent of surgical decompression 
was complete excision (12), tumour decompression (16) and biopsy (1). One of these patients developed serum neuritis as a 
complication of massive blood transfusions. Evaluation of the results in the immediate postoperative period revealed: improvement 
in neurological deficits (16), no change (10) and deterioration in (3) cases.

Ten patients underwent radiotherapy. Subsequent follow up on outdoor basis was poor. This is most likely due to the large 
catchment area that AIIMS caters to and the difficulty in transporting a paraplegic over long distances.

Follow up records were available in only 7 cases. Three patients had improved, two had severe pain with possible neurological 
deterioration and one patient had recurrence of chordoma which required reoperation. The last patient developed serum neuritis 
and was advised release of flexor retinaculum.

Hemangioma was the commonest tumour in this series. A similar predominance was reported by Reddy et al. (1972). It has 
been reported as an incidental autopsy finding in 11‑12% of cases (Mc Allister et al. 1975). The thoracic spine is the most 
commonly affected with a maximum incidence at D4 vertebral level. In these cases the lower dorsal spine was preferentially 
involved (Table II).
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Solitary plasmacytoma was diagnosed using the criterion suggested by Valderrama and Bullough (1968). These include; (a) normal 
cell pattern of bone marrow, (b) normal electrophoretic pattern of plasma protein, (c) normal peripheral blood smear and erythrocyte 
sedimentation rate, (d) absence of Bence Jones proteinuria and (e) absence of skeletal lesions on radiographic examination. The 
dorsal vertebrae is a site of predilection (Mohan 1987). The presence of significant deficits in three out of four is similar to the 
71% incidence of paraplegia reported by Valderrama. Histologically the cases reported now consisted of mature plasma cells 
with binucleate cells and mitotic figures (Figure I).

Figure I: Photomicrograph showing population of immature plasma cells some of which are binucleated and multinucleated from a case of plasmacytoma. H and E stain ×250

Vertebral chordomas constituted 2.5% of the series reported by Rao and Dinakar (1971). In their series the predominant 
involvement was thoracolumbar spine. In contrast all the cases reported here had involvement of the cervical spine 
(Table IV and Figures III, IV).

Aneurysmal bone cyst is a benign tumour like condition with a predilection for involvement of posterior elements (Hay et al. 
1978, Karparov and Kitov 1977, Prakash et al. 1973). Microscopically they consist of numerous vascular channels separated by 
fibrous septae. Giant cells hemosiderin laden macrophages are conspicuous and the fibrous tissue contain scattered foci of bone 
formation (Figure II).

Figure II: Photomicrograph showing a case of aneurysmal bone cyst showing peripheral crowding of giant cells in the midst of spindle cells with areas of haemorrhage. 
H and E ×90

Osteoblastoma constitutes 1% of all bone tumours and 41% of cases involve the spine (Marsh et al. 1975). Osteochondroma is an 
aberrant developmental anomaly formed of bone and cartilage that arises about the periphery of cartilaginous growth plates. The 
vertebral column was involved in 2.6% of Dahlin’s series (1967), (Torma 1975). Giant cell tumours involve the spine in 2.2‑9.3% of 
cases (Larsson et al. 1975). Chondrosarcoma is among the most unpredictable tumours in terms of biologic behavior. In Henderson 
and Dahlin’s series (1963) 21/268 cases involved the spine.

Conclusion

Primary tumours of the vertebral column are distinctly uncommon as a cause of extradural compression. A definite clinical 
diagnosis can rarely be made. In most cases, it is a benign tumour involving a single vertebra in the second decade of life.
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Tumours with isolated posterior element involvement present earlier, are more accessible to surgical intervention, and have a 
better prognosis.

A changing trend in radiological diagnosis is evident. The newer imaging modalities have a higher accuracy in localization and 
diagnosis of these lesions. However the lack of these facilities in most places and the high percentage of positivity of plain x‑rays 
make the authors recommended them as the first line of radiological investigations.

Patients with primary tumours of the vertebral column with neurological deficits should be treated primarily by surgical 
intervention to establish the nature of the lesion and attempt its excision. The results in the immediate postoperative period are 
encouraging.

Acknowledgements
The authors thank Dr. R. K. Goulatia and Dr. N. K. Mishra of the department of radiodiagnosis and Dr. Singhal of the radiotherapy 
unit for their kind cooperation in the management of these cases.

References

1. Dablin D C: Giant cell tumors of vertebrae above the sacrum. A review of 31 cases. Cancer. 39, 1350‑1356. 1977.
2. Fountain S S: A single stage combined surgical approach for the vertebral resections. The Journal of Bone and Joint Surgery. 61‑A. 

1011‑1017. 1979.
3. Hay M C, Paterson D, Taylor T K F: Aneurysmal bone cyst of the spine. The Journal of Bone and Joint Surgery 60‑B. 406‑411. 1978.
4. Henderson E D, Dahlin D C: Chondrosarcoma of bone. A study of 288 cases. The Journal of Bone and Joint Surgery 45‑A. 1450‑1458. 

1963.
5. Jayakumar P N, Rao U R K, Mandalam R, Sequeira R: CT of the spine‑ Pathological aspects and review of literature. The Indian 

Figure III: CT scan showing destruction of the transverse process and lamina of C2 vertebra with a large soft tissue component in a case of chordoma (M.L.)

Figure IV: Myodil myelogram in a case of cervical chordoma (R) showing intradural extramedullary cord compression opposite C1 ‑ 2 vertebrae. Cord is shifted to left



Partibhan, et al.: Evolution of surgical techniques in vertebral body tumour

Neurology India | Volume 66 | Issue 5 | September-October 2018 1269

Journal of Radiology and Imaging. 41. 23‑32, 1987.
6. Karparov M, Kitov D: Aneurysmal bone cyst of the spine. Acta Neurochirurgica (Wein). 39. 101‑103, 1977.
7. Larsson Sven‑Erick, Lorentzon R, Boquist L: Giant cell tumours of spine and sacrum causing neurological symptoms. Clinical 

Orthopaedics and Related Research. 111. 201‑211. 1975.
8. Marsh B W, Gaineseville, Florida. M Bonfiglio M et al.: Benign osteoblastoma: Range of manifestations. The Journal of Bone and 

Joint Surgery. 57‑A, 1‑9, 1975.
9. McAllister V L, Kendall B E, Bull JWD: Symptomatic vertebral hemangiomas. Brain, 98, 71‑80, 1975.
10. Mohan V: ‘Solitary myeloma’ of bone‑ fact or fancy. The Indian Journal of Radiology and Imaging. Editorial, 41, 349‑350, 1987.
11. Prakash B, Tandon PN, Banerji A: Aneurysmal bone cyst of the spine. Journal of Neurology, Neurosurgery and Psychiatry, 36, 

112‑117, 1973.
12. Rao S B, Dinakar I: Vertebral chondromas. Neurology India, 19, 112‑115, 1971.
13. Reddy D R, Rao B D, Prabhakar V, Rao K S, Reddy M V R: Lesion of the vertebral column in relation to spinal compression. Neurology 

India. 20, 49‑54. 1972.
14. Torma: Benign osteogenic and chondrogenic tumors of the spine. The tumours of the Spine and Spinal Cord. Handbook of Clinical 

Neurology, Vol 19. Eds. Vinken P J and Bruyn G W. North Holland Publishing Company. Amsterdam. 293‑312. 1975.
15. Valderramma J A F, Bullough P G: Solitary Myeloma of the spine. The Journal of Bone and Joint Surgery. 50 B, 82‑90, 1968.

The editor of Neurology India gratefully acknowledges the kind help provided by Dr. Harsh Deora, Assistant Professor, Neurosurgery, 
Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow in organising this archival article.  




