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ABSTRACT  

Background: Surgical treatment of Symptomatic intradural extramedullary spinal (IDEM) tumors is the most 

effective treatment. The development in diagnostic and surgical techniques helped for early diagnosis and excellent 

surgical results. The aim of the present study is to overview the management experience of IDEM spinal tumor cases 

in our university hospital for upgrading our competency and sharing it with other institutions.  

Patients and methods: A retrospective study was conducted in which the medical records of patients who had 

surgical treatment for IDEM spinal tumors in between the periods from May 2015 to May 2020 in Benha University 

hospitals were evaluated and reviewed.  

Results: A total of 23 patients, 11 males and 12 females were included with a mean age of 41.04 (SD 10.32) years and 

mean follow up of 22.9 (SD 7.52) months. Nerve sheath tumor (neurofibromas and schwanomas) accounted for most 

of tumors (52.2%) followed by meningiomas (34.8%). The 6 cases managed using IONM had excellent outcome. 

hemilaminectomy was done in 4 (17.4%) patients, and fusion was needed in 4 (17.4%) patients. Patients’ functional 

outcome was assessed using Frankel grades; we had postoperative 8E, 4D, and 1C grades compared to 7E, 8D, 5C, 

and 3B preoperatively, and 22 (95.7%) patients had improvement. VAS showed significant from 8.57 (SD 1.21) 

preoperatively to 1.33 (SD 1.39) at last follow up visit (P value <0.001).  

Conclusion: Surgical treatment of symptomatic an IDEM spine tumor is successful and safe with good functional 

outcome and pain improvement. Most tumors are benign. Use of IONM is helpful and small unilaterally located tumor 

can be approached via hemilaminectomy. 
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INTRODUCTION 

Primary spinal tumors represent 4.5% of primary 

central nervous system tumors, and intradural 

extramedullary (IDEM) spinal tumors constitutes 70 to 

80% of all primary spinal cord tumors 
(1, 2)

.
 
Most of the 

IDEM tumor are benign tumor (WHO grade I) as 

meningioma, schwanoma, and neurofibroma which 

had similar incidence 
(3,4)

, other IDEM include 

metastasis, lipomas, nerve sheath tumor, 

paraganglioma and vascular tumor 
(5)

. 

 The surgical treatment aims to complete and 

radical excision is the treatment of choice and offers 

the best results, but as these tumors are considered 

rare, there is no specific treatment guidelines and 

usually surgery is tailored for each tumor to obtain 

complete excision 
(6,7)

, surgery also aims to achieve 

good functional outcome, and preserves spinal stability 

and preoperative neurological status 
(8)

. 

 Different surgical techniques are used for excision 

of IDEM spinal tumors. Laminectomy has been the 

classic approach and also hemilaminectomy and they 

are still used for that despite the development of 

minimally invasive technique that aim to avoid 

potential complication of the classic approach, the 

laminectomy allows for better exposure, convenient 

work, and continue to be the preferred method for 

resection of large tumors with complex morphology 
(9)

. 

 In the last years, surgical excision offered good 

result with the presence of operating microscope, 

microsurgical instrument, improved surgical 

techniques, intraoperative neuromonitoring and proper 

preparation by improved diagnostic tools as MRI and 

CT that helped for a clear understanding of anatomical 

structure 
(10,11)

. The real clinical benefits of use of 

improved and minimally invasive techniques, and 

neuromonitoring are still debatable 
(12)

. 

The aim of the present study is to overview the 

management experience of IDEM spinal tumor cases 

in our university hospital for upgrading our 

competency and sharing it with other institutions.  

 

PATIENTS AND METHODS 

This is a retrospective study that was conducted on 

23 patients with spinal intradural extramedullary 

tumors who had underwent surgical treatment through 

the period from May 2015 to May 2020 in Benha 

University hospitals, their data was extracted from 

patients’ files and follow up cards. The patients’ 

clinical data was reviewed as regarding the presence of 

motor weakness, sensory deficit and symptoms, 

sphincteric disturbance, and back pain, and radicular 

pain. Radiological data included magnetic resonance 

imaging (MRI) with contrast preoperatively ± 

computerized tomography (CT) for surgical 

preparation, and all cases had routine X-ray done 

preoperatively. Patients were prepared for surgery as 

regard anesthesia so they did full laboratory 

investigations to evaluate their surgical fitness.  

 

Surgical technique:  

     After anesthesia, patients were operated upon 

in a prone position; spinal level was checked with 

fluoroscopy before skin sterilization and just before 

starting laminectomy. Patients were operated with the 
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standard posterior approach, 19 patients had complete 

laminectomy and 4 patients had only unilateral 

hemilaminectomy. After laminectomy dural opening 

was done and dural edges were hanged with sutures, 

excision was done using micro instruments, and 

surgical microscope. Intraoperative neuromonitoring 

was used in 6 cases. After tumor excision, hemostasis 

was ensured and dural closure was done in water tight 

fashion, a drain was left submuscular and closure was 

done tightly in layers. 

Follow up was done by clinical examination and 

radiological investigations. 

 Postoperative follow up period of our cases for 

clinical and radiological evaluation ranged from 12 to 

38 months. Patients were evaluated for improvement 

of pain using Visual Analogue Score VAS pre and post 

operatively, and functional outcome was evaluated 

using Frankel grade (table 1). 

 

Table (1): Frankel grade 

Grade Expression 

A Complete 

neurological 

injury 

No motor or sensory 

function detected below 

level of lesion 

B Preserved 

sensation only 

No motor function below 

level of lesion, some 

sensory function below 

level of lesion detected 

C Preserved 

motor, non-

functional 

Some voluntary motor 

function preserved below 

level of lesion but too 

weak to serve any useful 

purpose, sensation may or 

may not be preserved 

D Preserved 

motor, 

functional 

Functional useful 

voluntary motor function 

below level of lesion 

E Normal motor 

function 

Normal motor and sensory 

function below level of 

lesion, abnormal reflexes 

may persist 

 

Ethical consent: 

An approval of the study was obtained from 

Benha University Academic and Ethical 

Committee. Each patient or first degree relative 

signed a written informed consent after explaining 

all steps of this surgery and the surgical steps, 

benefits and complications which were clearly 

explained to them. This work has been carried out 

in accordance with The Code of Ethics of the World 

Medical Association (Declaration of Helsinki) for 

studies involving humans.   
 

Statistical analysis 
The collected data were coded, processed and 

analyzed using the SPSS (Statistical Package for 

Social Sciences) version 20 for Windows® (IBM 

SPSS Inc, Chicago, IL, USA). Quantitative data were 

analyzed using mean, standard deviation (SD), while 

frequency and percentage were used with qualitative 

data. Fischer exact test was used to compare 

frequencies between outcome groups, while paired t 

test was used to compare mean of VAS pre and post-

operative. P-value <0.05 was considered significant. 

 

RESULTS  

A total of 23 of patients, 11 (47.8%) males and 12 

(52.2%) females were included in this study. Table 2 

summarizes the sociodemographic data of the patients.  

 

Table (2): Patients’ demography and follow up 

period. 

Number of 

patients 

23 patients 

Age  Range 23 – 58 years 

Mean 41.04 years ± 

10.32 

Gender  Male 11 (47.8%) 

Female 12 (52.2%) 

Follow up period Range 12 – 38 months 

Mean 22.9 ± 7.52 months 

 

Table 2 summarizes the presenting symptoms of the 

patients.  

 

Table (3): Patients’ clinical and operative data 

Clinical Presentation 

 Back pain  12 52.2% 

 Radicular pain 14 60.8% 

 Motor weakness 12 52.2% 

 Sensory deficit 10 43.5% 

 Sphincteric troubles 8 34.8% 

Tumor Type 

 Meningioma  8 34.8% 

 Schwanoma  7 30.5% 

 Neurofibroma 5 21.7% 

 Ependymoma  2 8.7% 

 Arachnoid cyst 1 4.3% 

Fusion 

 Yes  4 17.4% 

 No 19 82.6% 

Level of Tumor 

 Cervical  2 8.7% 

 Dorsal  13 56.5% 

 Lumbar  8 34.8% 

Use of IONM 

 Yes  6 26.1% 

 No  17 73.9% 

Surgical Approach 

 Laminectomy  19 82.6% 

 Hemilaminectomy  4 17.4% 

 

Radiologically, most tumors were located in the 

dorsal region accounting for 13 (56.5%) patients, 8 

(34.8%) tumors were located in the lumbar region, and 

there were 2 (8.7%) tumors in the cervical region. 
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As regard surgery, laminectomy (Figure 1) was 

performed in 19 (82.6%) patients, and 4 (17.4%) 

patients were done with hemilaminectomy all of them 

were in the lumbar region. Intraoperative 

neuromonitoring (IONM) was used in 6 patients, 

fusion was needed in 4 patients in this study (Figure 

2). Complications included cerebrospinal fluid leakage 

in 4 (17.4%) patients, 2 (8.7%) patients had temporary 

sphincter dysfunction and other 5 (21.7%) patients had 

increased pain and paresthesia, and 2 of them had 

persistent moderate degree that needs pain 

medications.  

Pathologically, the commonest tumor type was the 

nerve sheath tumors (neurofibroma and schwanoma) 

12 (52.2%) patients including 7 schwanomas and 5 

neurofibroma representing 30.5% and 21.7% 

respectively, followed by meningiomas in 8 (34.8%) 

patients, we had 2 (8.7%) ependymoma, and 1 (4.3%) 

arachnoid cyst. 

 

(A)  (B)  

(C)  
(D)  

(E)  (F)  

 

 

Figure (1): A 48 years old female patient who had surgery for lumbar spondyloleithesis, she had initial improvement 

before she developed new symptoms after 1 year of surgery. She had recurring severe lower back pain (VAS 10) but 

with LL spasticity and hyperreflexia, then she had progressive LL weakness to grade 3 right side and grade 4- left side 

(Frankel grade C) and sphincteric dysfunction. MRI thoracic spine revealed IDEM tumor at D6 level with severe cord 

compression. Surgery was done with laminectomy, complete tumor excision was done. Postoperatively, patient had 

improved to full power bilaterally (Frankel grade E). she had full sphincteric control, and the lower back pain 

improved to VAS 1. [A-D: MRI dorsal spine, pre-operative (A, B) and post-operative (C, D), E, F: intra-operative 

images show pre IDEM tumor excision (E) and post excision (F)]. 
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(A)  

(D)  

(E)  

(B)  

(C)  

 

Figure (2): A case of intradural extramedullary mass towards the left side of the dural sac opposite L3 level and 

extending through the neural foramen at L3, L4 level. A patient 32 years old, presented with severe radicular pain and 

LBP (VAS 10) with no weakness. Left hemilaminectomy was done and the neural foramen was deroofed, dural 

opening done at lateral side and extended through the L3 root, complete excision was done and unilateral pedicle 

instrumentation. Postoperatively her pain subsided completely (VAS 0). A, B, C: intra-operative tumor excision and 

dural repair D&E: post-operative X-ray.  

--------------------------------------------------------------------------------------------------------------------------------------------- 

 

As regarding to surgical outcome, pain improved 

in all cases except 2 patients who had moderate degree 

of paresthesia, 91.3% had improvement, VAS 

improved from 8.57 (SD 1.21) preoperatively to 1.33 

(SD 1.39) postoperatively that was statistically 

significant (P value <0.001). Functional outcome on 

Frankel grade, table 4, showed also improvement in 

all case except 1 case that had the same grade as 

preoperative. We had postoperative 8E, 4D, and 1C 

grades compared to 7E, 8D, 5C, and 3B 

preoperatively, and 22 (95.7%) cases had 

improvement. 

 

Table (4): Pre and postoperative grade and 

patients’ outcome 

Frankel 

Grade 

Pre-

operative 

Post-

operative 

Prognosis 

A 0 0 Bad 

B 3 0 

C 5 1 fair 

D 8 4 Good  

E 7 18 Excellent  

FET 7.58  

P value 0.055 (non-significant)  

 

DISCUSSION  

Primary spinal tumors represent 4.5% of primary 

central nervous system tumors, and IDEM spinal 

tumors constitutes 70 to 80% of all primary spinal cord 

tumors 
(1,2)

. More than 50% of spinal tumors are 

located in the dorsal spine; they occur in the 

lumbosacral and cervical spine at a similar rate 18% 

and 22%, respectively 
(13)

. 

 Song et al.
 (14)

 found that the commonly seen 

IDEM tumors are schwanomas, neurofibromas, and 

meningiomas. Less common tumors are 

paragangliomas, metastatic tumors, lipomas, nerve 

sheath tumors, and vascular tumors. In this study on 23 

patients, nerve sheath tumors (schwanoma and 

neurofibroma) accounted for most of the cases 

(52.2%), followed by meningiomas (34.8%) this was 

similar to many series done on small and large number 

of cases 
(12,14-17)

. 

We had 2 other tumors types in this study, 2 cases 

of Ependymoma and 1 case of arachnoid cyst. 

Clinically, IDEM spinal tumors has symptoms 

related to spinal cord and/or root compression, so 

patients commonly present with local pain and/or 

radicular pain, also they are presented with motor and 

sensory deficits, motor deficit ranges from muscle 

group weakness to mono, hemi, para, and 

quadriparesis. Sphincteric dysfunction can also 

develop with cord compression and also with 

involvement of the cauda equine at lumbar level
(18, 19, 

20)
. The patients in this study had different 

presentations according to location, size of the tumor, 

and degree of neural compromise. The most common 
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presenting symptom in this study was localized back 

pain and radicular pain in 52.2% and 60.8%, 

respectively, followed by different degrees of motor 

weakness in 52.2%, sensory deficits in 43.5%, and 

sphincteric dysfunction in 34.8%. This was similar to 

results in other series 
(14,16,17)

. 

As clinical presentation could arise from different 

spinal pathological conditions, clinical evaluation 

could help to establish the diagnosis and investigations 

required. For patients with mild and recent symptoms 

X-ray might be the primary tool, X-ray could provide 

some clues to the presence of spinal tumors as pedicle 

erosion, foraminal widening, vertebral body erosion, 

but magnetic resonance imaging MRI is the gold 

standard imaging study in diagnosing spinal tumors as 

it assesses the size, location, shape, anatomical relation 

and adjacent structure, this is of great value in defining 

treatment guidelines and surgical approach 
(21, 22)

. 

Nowadays the availability of MRI had made it the first 

diagnostic investigation done in patient with suspected 

neurological condition. X-ray and computed 

tomography CT and other radiological studies are 

usually done complementary as needed for further 

confirmation and for surgical planning. 

The posterior laminectomy has been the favored 

approach for intradural spinal tumor exposure 
(23)

. 

Hemilaminectomy was reported to be effective to 

decrease the impact of surgery and the risk of spinal 

instability 
(24)

, also, better perioperative results was 

described in hemilaminectomy vs. standard bilateral 

laminectomy 
(25)

, but with no difference in neurologic 

outcome. Usually choice of approach and type of 

laminectomy was related to surgeon’s experience and 

his ability to approach, excise, repair, and close 

through narrow surgical corridor, functional 

neurological outcome was not different in different 

approaches 
(12)

. Of course, large lesions, bilaterally 

oriented, and lesion with unclear borders are 

contraindications for hemilaminectomy 
(25)

. We had 4 

cases in this study done via hemilaminectomy, in these 

cases tumors were small size, laterally oriented with 

radiological clear borders or related to the root through 

the foramina. A total of 19 tumors were excised by the 

standard laminectomy approach for better view and as 

surgeon preference. Instrumentation and fusion was 

done in 4 cases that had extensive exposure with 

possibility for instability. 

During surgery defining the level of the tumor was 

mandatory to limit the laminectomy done to the site of 

the tumor, thus, in all surgeries done, level was 

checked with C-arm to define the skin incision and a 

second time just before laminectomy. Ultra-

sonography U/S also could be used to locate the tumor 
(26)

. Microscopic excision aiming for total removal of 

the tumor while preserving the neural tissues to obtain 

excellent outcome is the standard goal of surgery 
(19, 27)

.  

Intraoperative neurophysiologic monitoring IONM use 

during surgery for intradural tumors is helpful to avoid 

neural tissue damage and decrease postoperative 

morbidity 
(28)

, and it allows the surgeon to modify 

manipulation and perform a wise stop and wait 

strategy 
(29)

. We used IONM in 6 cases and it was very 

helpful, and all cases done with it had excellent 

improvement  

Generally, most series on IDEM had reported 

encouraging outcome (Table 5). There was excellent 

result ranging from 75% to 92.3% and overall 

improvement ranging from 82.6% to 100% 
(11,14,17,30,31)

 

this was also quite similar to our results. 

 

CONCLUSION  

Surgical treatment of symptomatic an IDEM spine 

tumor is successful and safe with good functional 

outcome and pain improvement. Most tumors are 

benign. Use of IONM is helpful and small unilaterally 

located tumor can be approached via 

hemilaminectomy. 
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