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Abstract
Background: Spinal tumour has a great morbidity. Objective: The purpose of the present study was
to see the outcome of the spinal tumour surgery. Methodology: Patients with spinal tumor have
undergone surgery in neurospine unit of National Institute of Neurosciences and Hospital, Dhaka,
Bangladesh from May 2013 to March 2015 for a period of 23(twenty three) months. Plain X-ray
and MRI were done in all cases. All patients have undergone surgery through posterior midline
approach. They were evaluated preoperatively and at discharge usually on 10th postoperative day
after stitch removal and advised to attend in follow up clinic after 2 months of surgery. Result: 50 59 years age group was observed as most vulnerable for tumor occurrence (23 cases, 47.9%). The
male female ratio was 1:1.3. The highest number (28 cases, 58.4%) of tumor was observed in thoracic region but the highest variety was schwannoma (33 cases, 68.7%). Initial presentation of patients was pain (32 cases, 66.7%), motor disturbances (9 cases 18.7%), sensory disturbances (5
cases 10.4%) and sphincter disturbances (2 cases 4.2%). Symptomatic improvement was in 44
(91.7%) patients whereas improvement in Frankel Scale was observed in 10 (20.8%) patients
during follow up. 4 (8.4%) patients deteriorated and there was no death in this series. Conclusion:
In conclusion, majority of the spinal tumour patients are presented with schwannoma with good
symptomatic improvement.
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1. Introduction

Spinal tumor is an important inclusion in the complete differential diagnosis for any patient presenting with
myelopathy, radiculopathy, neck pain and back pain. Primary tumors that involve the spinal cord or nerve roots
are similar to intracranial tumors in cellular type [1].
According to the anatomical location, spinal tumors are conveniently classified as extradural and intradural,
though some tumors could be both inside and outside the dura. Intradural tumors could be intramedullary or
extramedullary. Benign and malignant neoplasms may arise from intraspinal structures like the meninges, spinal
cord, nerve roots, blood vessels and other tissues [2].
Schwannomas and neurofibromas lie either within the spinal canal or “dumbbell” through the intervertebral
foramen, on occasions presenting as a mass in the thorax or posterior abdominal wall [3]. Intradural spinal tumors account for only small proportion of CNS tumors with an incidence of 0.3 per 100,000 per year [4]. Twothird of intradural tumors are extramedurllary [5]. Patient with spinal lesions is usually present with any of the
three main symptoms: pain both local and radicular, motor disturbances like limb weakness and spasticity and
sensory disturbances [6].
Except in the instance of lesions involving conus medullaries or sacral roots of the cauda equina at the junction of lumbar and sacral spine, sphincter disturbance is not an early symptom of spinal cord disease [7]. Plain
X-ray and MRI are the usual imaging modalities used to evaluate patients with spinal lesions. The later offers
the advantage of being noninvasive and sensitive in detection of the most lesions. One disadvantage of MRI is
the fact that some patients are unable to tolerate the close confines of the MR imaging system. Another disadvantage is that even a small amount of patient’s motion can significantly degrade images [8]-[14]. Outcome predictors of these tumor’s surgery usually include age of the patients, duration of symptoms, pre-operative functional
status, size of tumors, severity of cord compression, tumor cord relationship, extent of tumor removal, per operative
and also post-operative complocations [9] [13]. The surgery should better carry out by single surgical team employing microsurgical techniques when necessary. Great effort should be made to remove the tumors completely
[10]. Therefore, the purpose of the present study was to see the outcome of the spinal tumour surgery.

2. Methodology
This study was a case series which was carried out in the National Institute of Neurosciences and Hospital,
Dhaka, Bangladesh under the care of Neuro spine unit from May 2013 and March 2015 for a period of 23
(twenty three) months. Patients had surgery for spinal tumors. The patients were evaluated both clinically and
radiologically on admission, first POD, at discharge and in follow up clinic as well. All patients have undergone
surgery through posterior midline approach. Outcome was measured in Frankel scale.

3. Results
A total number of 48 patients were recruited for this study. Total tumor removal was achieved in 75% cases. Majority of the study population are in the age group of 23 (47.9%) cases followed by 13 (27.1%) cases (Table 1).
In this study, female was predominant than male which was 27 and 21 cases respectively. Among female
maximum were in the thoracic region tumour which was 18 cases followed by 4 cases in cervical region. Among
male patients, majority tumour found in thoracic region which was 10 cases followed by 5 cases in cervical region (Table 2).
Pain was the main complaints of the patients which was 32 (66.7%) cases followed by 9 (18.7%) cases of
motor disturbances (Table 3).
Spasticity was the most common clinical sign which was 35 (72.9%) cases followed by muscular weakness
which was 15 (31.2%) cases (Table 4).
Majority of the tumour were in the lateral side of the spinal cord which was 32 (66.7%) cases followed by
posterior which was 13 (27.1%) cases (Table 5).
Majority were reported 12 to 15 months duration of symptoms which was 15 (31.2%) cases followed by 9 to
12 months and 15 to 18 months which were 8 (16.6%) cases in each group (Table 6).
Total extent of removal of tumour was performed in 36 (75.0%) cases; however, gross total removal was performed in 7 (14.5%) cases (Table 7).
Schwannoma was the most common tumour which was 33 (68.7%) cases followed by neurofibroma and meningioma which were 7 (14.5%) cases and 3 (6.2%) cases respectively (Table 8).
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Table 1. Age distribution of the patients.
Age Group

Frequency

Percentage

<20

3

6.2

20 - 30

1

2.1

30 - 40

3

6.2

40 - 50

13

27.1

50 - 60

23

47.9

60 - 70

5

10.4

>70

0

0

Total

48

100

*

Figures in the parentheses denote corresponding percentage; Range: 14 - 68 years; Mean ±
SD: 51.3 years.

Table 2. Location of tumors in relation with gender.
Region

Male

Female

Total

Cervical

5

4

9 (18.7%)

Thoracic

10

18

28 (54.8%)

Lumbar

3

2

5 (10.4%)

Cervicothoracic

2

1

3 (6.2%)

Thoracolumbar

0

1

1 (2.1%)

Lumbosacral

1

1

2 (4.2%)

Total

21

27

48 (100.0%)

*

Figure in the parenthesis denotes corresponding percentage.

Table 3. Initial symptoms of the patients.
Symptoms

Frequency

Percentage

Pain

32

66.7

Motor disturbances

9

18.7

Sensory disturbances

5

10.4

Sphincter disturbances

2

4.2

Total

48

100

Table 4. Clinical signs of the patients.
Clinical signs*

Frequency

Muscular weakness

15

Percentage
31.2

Spasticity

35

72.9

Sensory level

10

20.8

Impaired joint position and vibration senses

10

20.8

Impaired two points discriminations

8

16.6

*

Multiple occurrences of signs.

Table 5. Relation of tumors with cord in finding of MRI.
Location of tumors

Frequency

Percentage

Anterior

3

6.2

Posterior

13

27.1

Lateral

32

66.7

Total

48

100

100

Table 6. Distribution of study population according to duration of symptoms.
Duration (months)

Frequency
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Percentage

<3

2

4.2

3-6

4

8.4

6-9

5

10.4

9 - 12

8

16.6

12 - 15

15

31.2

15 - 18

8

16.6

18 - 24

4

8.4

>24

2

4.2

Total

48

100

Range: 2 - 25 months; Mean: 12.8 months.

Table 7. Extent of tumor removal among the study population.
Extent of
removal

Extradural

Intradural
extramedullary

Intradural
intramedullary

Total

Total

4

32

0

36 (75.0%)

Gross total

2

5

0

7 (14.5%)

Near total

0

0

3

3 (6.2%)

De-bulking

0

0

2

2 (4.2%)

Grand total

6

37

5

48 (100.0%)

Table 8. Histopathology findings of the spinal tumour.
Type

Cervical

Thoracic

Lumbar

Total

Schwannoma

9

22

2

33 (68.7%)

Neurofibroma

2

4

1

7 (14.5%)

Meningioma

1

2

0

3 (6.2%)

Lipoma

1

0

1

2 (4.2%)

Ependymoma

0

1

1

2 (4.2%)

Astrocytoma

1

0

0

1 (2.1%)

Total

14

29

5

48 (100.0%)

One of the notable complications was post-operative CSF leakage in 3 cases which was treated conservatively.
Our follow up scenario was miserable. All patients were evaluated only at discharge. Only 1 (2.1%) patient attended at follow up clinic at the end of 4th month of surgery (Table 9).
Only 4 (8.4%) patients were deteriorated and 14 (29.2%) cases were improved during early post-operative period attended at follow up clinic after discharge. During subsequent follow up the change was towards improvement. One of the notable complications was post-operative CSF leakage (6.3%) which was managed conservatively (Table 10).
It was mentioned earlier that post-operative outcome was measured in Frankel scale. There was no patient in
grade A both pre and post operatively. In grade B there was 2 patients both pre and post operatively. In C, D and
E grade pre-operatively there was 5, 8 and 33 patients and post-operatively 2, 4, 40 patients respectively. Bolded
figures indicate the situations where pre and early post-operative grading was unchanged. Figures right to the
bolded figures indicate early post-operative improvement. Figures left to the bolded figures indicate early
post-operative deterioration (Table 11).

4. Discussion
Intradural extramedullary spinal tumors are the commonest of all intraspinal tumors. The predilection of menin-
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Table 9. Follow up scenario.
Time of follow up

Frequency

Percentage

Early post-operative

48

100

Within 1 month

14

29.2

Within 2 months

4

8.4

Within 4 months

1

2.1

Within 6 months

0

0

After 6 months

0

0

Table 10. Early relief of symptoms.
Symptomatic
change

ED tumors

IDEM tumors

IDIM tumors

Total

Improved

4

6

0

10 (20.8%)

Improving

2

31

1

34 (70.8%)

No change

0

0

0

0 (0.0%)

Deterioration

0

0

4

4 (8.4%)

Total

6

37

5

48 (100.0%)

Table 11. Early post-operative outcome in Frankel scale.
Early post-operative Frankel grade

Preoperative Frankel grade

A

B

C

B

1

1

C

1

1

D

E

1

2

A

D

1

7

E

2

31

gioma for thoracic spine in women in 5th decades or beyond is well documented. The rarity of their presence in
lumbar spine is similarly well documented [6]. But in this series, meningioma was only 6.2% and there was no
meningioma in lumbar region. Schwannoma is evenly distributed throughout the spinal axis [5]. But distribution
of neurofibroma throughout the spinal canal is proportional to the length of each. Both of these nerve sheath tumors are common in 3rd to 5th decade of life and have slight male preponderance [8].
In this series there was 27.3% (09 cases), 66.7% (22 cases) and 6% (02 cases) cervical, thoracic and lumbar
schwannoma and neurofibroma was 28.6% (02 cases), 57.1% (04 cases) and 14.2% (01 cases) respectively.
Intramedullary spinal cord tumors are rare lesions and constitute only 4% - 10% of all primary central nervous
system tumors. These are less common in adults than in children and constitute 20% and 35% respectively of all
intraspinal tumors [12]. In this series intramedullary spinal tumor is 10.5% with lipoma 4.2% (02 cases), ependymoma 4.2% (02 cases) and astrocytoma 2.1% (01 cases) respectively.
Pain (32 cases 66.7%) was the commonest initial symptom in all spinal levels. Next to pain, 18.7% (09 cases)
10.4% (05 cases) and 4.2% (02 cases) patients presented with motor disturbances, sensory disturbances and
sphincter disturbances respectively as initial symptom. This report can be compared to the report of other series
[10] where pain, motor and sensory disturbances were present as initial symptom in 60%, 24.2% and 15.8%
cases respectively.
Both impaired joint position and vibration sense was found in 10 cases (20.8%). A sensory level was present
in 10 cases (20.8%) and both spastic gait and reflex abnormality were in 35 cases (72.9%) before surgery. All
patients were investigated with plain X-ray and MRI. Plain X-rays were apparently normal other than scoliosis
only in 2 of the thoracic cases. MRI confirmed the location, stated tumor cord relationship and also provided
clues to histopathological diagnosis.
The goal of the treatment for spinal cord and cauda equina tumors is to resect the lesion totally without injur-
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ing the spinal cord, cauda equina, or spinal nerve roots, or exacerbating the patient’s neurologic deficit [11]. The
operative objective in all cases was to attempt complete excision through posterior midline approach but this
was not achievable in 12 cases (25%). Out of these, 5 cases were IDEM, 2 cases were anteriorly placed
schwannoma in the cervical spine and it was thought that neuroaxix might be compromised by extensive resection. The remaining 3 cases were neurofibroma whose outline could not be cleared due to firm adhesion with
surrounding structures. This result is comparable to other series [4] where complete excision was not possible in
15.8% cases. In Albanese and platania’s (2002) series complete excision was not possible in 6% of schwannomas. In other 7 cases (02 ED and 05 IDIM) outline was not demarcated clearly.
In terms of complications, CSF leakage was the notable problem. In this series, there were 6.3% (03 patients)
cases of CSF leakage. These were in Meningioma group and in 2 cases duroplasty was done during surgery.
Both patients were treated conservatively by maintaining prone position. No patient developed meningitis and
there was no postoperative death in this series. CSF leakage and subsequent meningitis was the greatest problem
in the series of both Mahdy et al. (1999) and Jenkinson et al (2006). There was also 2.6% post-operative death
in the series of Jenkinson et al. (2006). In two cases of this series one schwannoma and another Neurofibroma,
nerve roots were sacrificed as an attempt of complete surgical excision. However, these cases shown no early
post-operative neurological deficit. This was possibly due to the reason that the nerve roots giving rise to extramedullary spinal tumors were nonfunctional at the time of surgery [4].
In terms of symptomatic relief, complete early postoperative at 10th post-operative day relief was observed in
10 cases (20.8%). There was neither complete recovery of motor function nor complete improvement of sensory
disturbance during this period. Partial improvement of pain, motor and sensory disturbance was noticed in 34
cases (70.8%). Only one patient with preoperative sphincter disturbance noticed little improvement at discharge.
There was 8.4% symptomatic deterioration in this series.
In terms of functional outcome, it was considered that the Frankel grading system has provided much more
useful way to display the individual and collective changes following surgery which do not unexpectedly depend
on the deficit at time of presentation as well as effects of surgery [10].
Many factors have influenced the outcome of surgical treatment. The most important are pre-operative functional status of the patients, histological characteristics of tumors, spinal segment affected, extent of cord compression and degree of decompression as well. The most difficulty encountered during surgery was complete
tumor removal in some cases especially intramedullary lesions. Out of 48 patients in this series, 33 patients were
in grade “E”, i.e. in the last grade where there was no question of changing functional grade. So that functional
grades were changeable in remaining 15 patients. According to the Frankel grading score 6.3% (03 patients)
cases of this series were improved in different grades at discharge. There were 8 cases (16.8%) where early
postoperative grades remained unchanged. There were 4 patients who developed early postoperative functional
deficit in this series. These deficits are probably due to injury to the cord during surgery. In the series of Jenkinson et al. (2006), early postoperative improvement was 32% and in 3.9% cases there developed deficit during
this period. This discrepancy may be due to longer duration of study and large sample size of the latter series.

5. Conclusion
In conclusion, it has been found that older age group is the most vulnerable for spinal tumor occurrence with
predominance of female. The highest number of tumor has been observed in thoracic region with schwannoma.
Symptomatic improvement has been observed in majority patients. Detailed clinical and imaging evaluation can
be used to provide optimal surgical approach and tumor removal as well for individual patients.
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