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ABSTRACT 

Background: Solitary spinal nerve schwannomas or neurinomas are the most common nerve sheath tumors of the 

spine. Gold standard treatment for symptomatic spinal schwannomas is complete surgical resection. In this study we 

retrospectively review the results of surgically treated 30 cases of such schwannomas and find the variables associated 

with clinical presentation and final outcome. 

 Material and Methods: This was a retrospective study included 30 patients of spinal schwannoma operated during 

May 2016 and February 2018. Demographic and functional outcome was assessed using the motor power grade and 

sensory changes. 

Result: Average age of presentation was 40.8 years (range 24 – 60 years). Average longitudinal tumor size was 

2.27cm. Patients were divided in two groups - First group with 20 (66.67%) patients with less than 2.3cm tumor length 

and second with patients more than 2.3 cm size had 10 (33.33%) patients. On comparison of age and tumor size, 

clinical presentation and functional outcomes no significant difference was found between both groups. 

Conclusion: Lumbosacral region accommodates larger schwannoma before it becomes symptomatic. There is no 

significant correlation between size of tumor and motor power and age of presentation. Surgery for spinal 

schwannomas usually result in good postoperative functional outcomes.  
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Introduction 

Solitary spinal nerve schwannomas or neurinomas are the most common nerve sheath tumors of the spine 

(1–4). Spinal schwannomas account for about 25% of intradural spinal cord tumors in adults (5-9). Most 

are solitary schwannomas, which can occur throughout the spinal canal (7). An equal distribution of male 

and female  has been reported, although slight prevalence of males has been recently noted in one of the 

largest series (10); clinical presentation is most common during the fourth and fifth decades of life (11,12). 

These tumors typically arise from Schwann cells of a sensory nerve root; they appear as a globular, well-

defined, encapsulated mass, well defined and separated from the other rootlets (13). Microscopically, 

schwannomas are characterized by high cellularity, and relative lack of an Antoni B pattern. The multiple 

form of neurofibromas is known as von Recklinghausen's disease (14). According to Western studies, the 

incidence of spinal schwannomas varies between 0.3-0.4 cases/100,000 persons per year (8).  Gold standard 
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treatment for symptomatic spinal schwannomas is complete surgical resection, which stops symptoms 

progression, helps recovery in most patients, and decreases the rate of recurrence. 

Materials and methods 

This was a retrospective study carried out in the department of neurosurgery, Institute of Medical Sciences, 

BHU. It includes 30 patients of spinal schwannoma admitted at our center during May 2016 and February 

2018. The information was collected from medical records regarding age, sex, clinical presentation, tumor 

location, operative findings and post-operative complications. All cases were operated and the excised 

tumor specimen was confirmed in histopathology.  Functional outcome was assessed using the motor power 

grade and sensory changes. Patients were called for follow up in OPD initially every month for 3 months 

then at six months intervals. 

Results 

There were total 30 patients out of which 14(46.67%) were male and 16(53.33%) were female. Average 

age of presentation was 40.8 years ranging from 24 to 60 years. Based on location we had 8(26.67%) cases 

of cervical, 14(46.67%) cases of dorsal and 8(26.67%) of lumbosacral schwannomas (Table 1). The average 

age of cervical lesions was 37.25 years, dorsal lesions 47.14 years, and lumbosacral lesions 33.25 years. 

Average longitudinal tumor size was 2.27cm. Average tumor size of cervical tumor was 2.13cm, dorsal 

tumor was 2.14cm and lumbosacral tumor was 2.63cm (Table 2). 

 

Table 1: Tumor characteristics 

Characteristics                                      No. of cases 

Mean age 40.8 years 

Sex Male  Female  

14(46.67%) 16(53.33%) 

Location  Cervical  Dorsal  Lumbosacral  

8(26.67%) 14(46.67%) 8(26.67%) 
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Table 2: Tumor location wise characteristics 

Location  Average age (years) Average longitudinal size (cm) 

Cervical  37.25 2.13 

Dorsal  47.14 2.14 

Lumbosacral  33.25 2.63 

 

Patients presented with variety of symptoms and signs, the common presentations were localized pain (like 

cervical, dorsal or lumbar), radicular pain depending upon the root of origin, motor weakness, sensory loss, 

and loss of bowel and bladder control. The frequency of these presentations are shown in table 3. 

Table 3: Common symptoms 

Symptoms  No. of cases (%) 

Localized spinal pain 26 (86.67%) 

Radicular pain 26 (86.67%) 

Motor weakness 23 (76.67%) 

Loss of bowel and bladder control 17 (56.67%) 

 

The average duration of symptoms was 4.53 months ranging from 1 month to 1 year. The most common 

initial symptom was radicular pain followed by localized spinal pain then motor weakness and voiding 

difficulty. We had 28(93.33%) cases of intradural extramedullary lesions and 2(6.67%) cases of pure 

extradural tumors. All of the patients were operated, laminectomy was done. Complete excision was done 

in 27 (90%) cases but in 2 cases of cervical lesions part of tumor which was adherent to vertebral artery 

was left behind. In one case, tumor was encroaching into the thoracic cavity so only partial excision could 

be done. He was further managed by CTVS department. 

Histopathological confirmation was done postoperatively. At the time of discharge all of the patients 

appeared to be significantly improved in comparison with their preoperative neurological status.  

We divided the patients in two groups for various correlations. First group with 20 (66.67%) patients with 

less than 2.3cm tumor length and second with patients more than 2.3 cm size had 10 (33.33%) patients. On 

comparison of age and tumor size we did not find any correlation between (Table 4).   
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Table 4: Age and tumor size correlation 

Age group (years) Tumor < 2.3cm (n=20) Tumor ≥ 2.3cm (n=10) p-value  

21-30 6 2 0.5593 

31-40 6 4 0.5839 

41-50 4 2 0.9800 

51-60 4 2 0.9800 

 

On comparison of size of tumor and location of tumor it was found that larger tumors were significantly 

more common in lumbosacral region (Table 5). 

Table 5: Tumor location and size correlation 

Location of tumor Tumor < 2.3cm (n=20) Tumor ≥ 2.3cm (n=10) p-value 

Cervical 6 2 0.5593 

Dorsal  11 3 0.1960 

Lumbosacral  3 5 0.0410 

 

We categorized our patients in two groups. Group 1 with motor power <3/5 and group 2 with power ≥ 3/5 

below the level of tumor. There was tendency of smaller tumors not to affect the power much but the 

correlation was not found significant (Table 6). 

 

Table 6: Correlation between tumor size and grade of power in affected limbs 

Grade of power Tumor < 2.3cm (n=20) Tumor ≥ 2.3cm (n=10) p-value 

<3/5 9 8 0.0682 

≥3/5 11 2 
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Discussion 

Spinal schwannomas account for about 25% of primary intradural spinal cord tumors in adults. Solitary or 

syndromic spinal nerve schwannomas are considered the most common primary spinal tumors 

(2,3,4,10,15). Many clinical and surgical series are reported in the literature, showing relatively uniform 

data about prevalence and incidence. Males and females are equally affected, and the age of onset is usually 

between 25 and 50 years (4,15). Hirano and colleagues reported an extended series of 678 spinal cord 

tumors, schwannomas were the most common histological type, with a slight prevalence of male sex (M : 

F = 1.3 : 1) and onset between 50 and 59 years of age (10). We also had almost equal sex distribution in 

our series with slight female preponderence. However in a study by jee et al somewhat higher prevalence 

in males (60.0%) was found (16). The incidence of schwannoma varies with the age of affected patients 

who are between the 4th and the 5th decade (17,18). In our study mean age of presentation was 40.8 years 

and maximum number of patients were between 31-40 years age. However other age groups also had 

comparable figures. In the series by jee et al mean age was 50.2 years and peak incidence was also between 

the 4th and 5th decade (16). 

The tumor presents an ubiquitous evolution in the spine (8,18), even if a major incidence in the cervical 

and lumbar tracts is reported (7,8,18,19). In our study, the higher incidence was seen in the dorsal spine 

(46.6%). In the literature, 70 to 80% of spinal schwannomas are reported to be intradural in location, and 

those extending through the dural aperture as a dumbbell mass with both intradural and extradural 

components account for another 15% (20,21). Intramedullary schwannomas are extremely rare (5). We also 

had no case of intramedullary schwannoma in our series and we had only two cases of pure extradural 

tumors. 

Symptoms vary according to the level of the tumor. Pain is the commonest and the foremost complaint be 

it the localized spinal pain or the radicular pain. At the beginning the root pain is attributed to the disturbance 

of nerve conductivity because of the direct or indirect irritation of nerve root or root compression by the 

tumor (5,7). Later on when compression increases to spinal cord, spinal tracts gets damaged and myelopathy 

develops (22,23). However, motor weakness rarely occurs as an initial symptom in the lumbosacral region. 

Motor weakness of the lower extremity may not be obvious until the later stage, as in patients with lumbar 

canal stenosis. In our series also localized pain and the radicular pain were two common symptoms. Motor 

weakness was also common but more often a presentation of cervical or dorsal lesion. Loss of bowel and 

bladder control was seen in patients with tumors with any location. 

The average duration of symptoms in a study by Jee et al was 13.1 months ranging from 1 to 84 months 

(16). In our study it was 4.53 months ranging from 1 month to 1 year. This shorter duration in our patients 

was due to the fact that we are easily picking up the lesions due to easy availability of MRI and patient 

seeking medical advice earlier.  

Although total resection of spinal nerve sheath tumors has been considered to be feasible (22,23), some 

cases have resected incompletely (14,24). There may be two obstacles to total resection: one is adhesion to 

the spinal cord because of hemorrhage, inflammation, or subpial localization; the other is critical structures 

attached to extradural components outside the spinal canal in the cervical region, such as the vertebral 

artery. In our study, all of the patients were operated, laminectomy was done. Complete excision was done 

in 27 (90%) cases but in 2 cases of cervical lesions part of tumor which was adherent to vertebral artery 
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was left behind. In one case, tumor was encroaching into the thoracic cavity so only partial excision could 

be done. In case of residual tumor, a long-term observation is needed (20). 

Histopathological confirmation has to be done in all cases because sometimes meningiomas and malignant 

schwannoma can behave very similarily. At the time of discharge all of the patients appeared to be 

significantly improved in comparison with their preoperative neurological status. Jee et al also had 65% 

patients recovered and 30% improved (16). 

On comparison of age and tumor size we did not find any correlation between, neither in literature we could 

find any correlation. This means that even a young patient can have large tumors or elderly patient can 

present with small tumors.   

On comparison of size of tumor and location of tumor it was found that larger tumors were significantly 

more common in lumbosacral region. This may be due to the fact that this region contains only the roots 

which are displaced by the tumor rather than being compressed, and moreover there is enough CSF space 

in this region. In literature we could not find any correlation between location and tumor size. 

Larger tumors produced more symptoms specially the motor weakness and there was tendency of smaller 

tumors not to affect the power much but the correlation was not found significant. Neither in any of other 

studies is such association found. 

Conclusion 

Lumbosacral region accommodates larger schwannoma. There is no significant correlation between size of 

tumor and motor power grade, and age of presentation. Surgery for spinal schwannomas usually result in 

good postoperative functional outcomes.  
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