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ABSTRACT
Background: Intradural extramedullary (IDEM) spinal cord tumors account for approximately two-thirds 
of benign intraspinal neoplasms. These are amenable to gross total excision but can have variable functional 
outcomes, which plays a key role in assessing their impact on a patient’s quality of life. Understanding the 
functional outcomes associated with these tumors is crucial for healthcare professionals to devise appropriate 
treatment plans and provide comprehensive care.

Methods: In this study, we retrospectively reviewed the outcomes of 130 patients with IDEM tumors who underwent 
surgery in the past six years between January 2017 and December 2022 at a single institution. Patient demographics, 
symptoms, and tumor characteristics (anatomical and pathological) in all operated spinal IDEM tumors were 
analyzed. The neurological findings obtained during the preoperative stage and the postoperative follow-up were 
evaluated according to the Frankel grading. The back pain was assessed using the Denis pain scale (DPS).

Results: The age range, gender distribution, presentation, histopathology, and tumor characteristics were 
analyzed. The histopathological outcomes of the study were as follows: 56  cases of schwannoma, 37  cases 
of meningiomas, 16 patients of neurofibroma, six cases of epidermoid cyst, five cases each of ependymoma 
and dermoid cyst, three cases of arachnoid cyst, two cases of metastasis, and one case of paraganglioma. 
Pain was the most common symptom (38.5%), followed by weakness in limbs (31.5%), paresthesia/numbness 
(22.3%), and sphincter disturbance (7.7%). Complete total resection was seen in 93% of cases, with 7% 
undergoing subtotal excision. The complications encountered were – four cases of surgical site infection and 
one case each of cerebrospinal fluid leak, pseudomeningocele, and epidural hematoma. In our series, 49.3% 
of patients had significantly good improvement in functional outcomes as per improvement in Frankel score, 
and 43% of patients had good functional improvement. Significant functional improvement was noted at 
immediate postoperative follow-up, 2-week follow-up, and six-month follow-up periods. Reoccurrence was 
seen in 7 cases (5.4%). The DPS score mean values showed a significant decrease over the follow-up duration 
as compared to preoperative mean values. Significantly poor outcome was seen in IDEM tumours present 
anteriorly.

Conclusion: The IDEM tumors are usually benign and are readily detected by contrast-enhanced magnetic 
resonance imaging scans. These have variable functional outcomes in different centers. Assessing this functional 
outcome is an essential aspect of managing IDEM spinal tumors. It was observed through our study that the 
ventral location of the tumor, thoracic tumors, and poor preoperative neurological status of the patient correspond 
with poorer postoperative functional outcomes. Furthermore, a significant decrease in the pain symptoms with 
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INTRODUCTION

Spinal intradural extramedullary (IDEM) tumors are 
uncommon, with a reported incidence of 3–10/100,000 people, 
and account for two-thirds of all primary intraspinal 
neoplasms.[3] In the adult population, the most common 
IDEM tumors arise from the nerve sheath (approximately 
30%) and the meninges (approximately 25%).[29]

Over the years, there has been no significant change in the 
clinical symptoms and pathology of IDEM tumors. However, 
there have been dramatic improvements in the diagnosis 
and treatment with the advances in radiological and surgical 
techniques. Despite advances in operative techniques and 
neuroimaging, the morbidity associated with the resection of 
IDEM tumors continues to be significant.[1]

The study aims to analyze patient demographics, symptoms, 
and tumor characteristics (anatomical and pathological) in all 
operated spinal IDEM tumors and to correlate their preoperative 
neurological status and postoperative functional outcomes.

MATERIALS AND METHODS

A retrospective observational study was carried out over 
6 years at the Department of Neurosurgery, Mahatma Gandhi 
University of Medical Sciences and Technology, Jaipur, India. 
The study had a sample size of 130 patients with IDEM spine 
tumors who underwent microsurgical resection of the tumor. 

Inclusion criteria

All patients undergoing surgery for solitary spinal IDEM 
tumors (primary/recurrent) during the study duration were 
included in the study.

Exclusion criteria

Patients with illness-limiting surgical interventions were 
excluded from the study. Patients who were lost to follow-
up or those who refused repeat magnetic resonance imaging 
(MRI) scans were also excluded from the study.

Methods

The registration data, duration of symptoms, and nature of 
complaints were recorded. Preoperative pain severity was 
assessed using the Denis pain scale (DPS). Preoperative 
functional status was recorded using the Frankel grading scales. 
Written and informed consent was obtained from all patients 

and their representatives regarding their willingness to be a part 
of the study and the follow-up process. All patients underwent 
a contrast-enhanced MRI spine scan during the initial 
surgical workup. The location of the tumor on sagittal and 
axial MRI images was recorded preoperatively. After relevant 
investigations, patients were electively posted for laminectomy 
and gross total excision of the tumor under general anesthesia.

Surgical technique

In this study, a microsurgical facet-sparing posterior approach 
was used in all the cases. After laminectomy and exposure of 
the dura, the dura was opened, and the arachnoid was cut 
to mobilize the tumor. Tumors are initially decompressed 
using a Cavitronic ultrasonic aspirator. No attempt should 
be made to dissect the outside of the tumor until it has 
been cored out from within and only a thin rim of the 
tumor capsule is left, as trying to deliver the tumor without 
reducing its bulk can result in injury to the adjacent normal 
neural structures. Furthermore, the origin of the tumor on 
the dura was coagulated by a bipolar coagulator. In the case 
of schwannoma, the affected root was usually coagulated and 
cut. For meningiomas, the involved dura was either excised or, 
most often, coagulated completely. After the tumor excision 
was performed using an operating microscope, the dura was 
closed primarily with a 4-0 Proline. Closed wound suction 
drainage was performed in all the cases. Patients ambulated 
within a few hours after surgery and are usually discharged on 
the 2nd or 3rd postoperative day after drain removal. In patients 
with meningiomas in whom the dural defect could not be 
repaired, a thoracolumbar fascia or a fat graft was layered over 
the defect and covered with a gelatin sponge.

Furthermore, they were placed on bed rest in the prone 
position with a wound drain in place for 4–5 days. They were 
subsequently mobilized, and in most cases, we were able to 
avoid a cerebrospinal fluid (CSF) leak using this technique. 
The aim of surgery while operating on meningiomas was to 
achieve Simpson’s Grade 2.

Intraoperative monitoring

Motor evoked potentials (MEPs)[7] were studied using the 
Medtronic NIM-eclipse®. IONMs were recorded during the 
whole procedure, from patient positioning to laminoplasty and 
wound closure. Our anesthesiologic plan includes a standard value 
of mean arterial pressure above 80  mmHg to ensure adequate 
blood supply to the spinal cord during the surgical procedure. We 

improvement of Frankel score was seen postoperatively, thus this being suggestive of a significant improvement of functional outcome after surgery. 
This study helps to conclude that the morbidity associated with the resection of IDEM tumors is not as significant as originally thought to be.

Keywords: Denis pain scale, Frankel grade, Functional outcome, Intradural extramedullary spine tumors, Nerve monitoring
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usually acquire IONM data before and after pronating the patients 
to identify any changes and eventually adjust the position.

MEPs were elicited using electric transcranial stimulation (NIM-
eclipse®). Corkscrew electrodes were placed in C1–C2 positions 
(10–20 international EEG system) using C1 or C2 as an anode 
for the right or left limbs, respectively. A series of 5–7 stimuli 
(pulse width 75–500 µs, 250–500 Hz, 75–750 V) were delivered 
in order to obtain at least a stable muscular response for each 
studied limb with 100 µV amplitude.[8] Muscular responses 
were recorded from biceps brachii, wrist extensor, and abductor 
pollicis brevis for upper limbs; quadriceps, tibialis anterior, 
and abductor hallucis for lower ones. For lesions located in the 
conus or cauda equina, the sural and external anal sphincter was 
also studied. MEPs were recorded regularly, about every 5 min, 
and on request of the surgeon intraoperatively. During tumor 
resection, the interval was reduced to 1–2 min.

Somatosensory evoked potentials (SSEPS) was not used in 
our institute as per our institutional protocol.

Following surgery, the primary outcome assessment was 
done. Patients were graded postoperatively on the Frankel 
scale immediately postoperatively, at a two-week follow-up, 
and six-month follow-up for the evaluation of functional 
status. The tumor histopathology report was recorded. 
A postoperative MRI scan was done at six months, whenever 
required, in patients who underwent subtotal resection or 
who did not improve symptomatically or functionally.

In the secondary outcome assessment, patients were assessed 
for remission in pain postoperatively using the DPS at 
immediate postoperative period, two week, and six months. 
Complications of the surgical procedure were recorded.

Frankel grading

A:	 Complete (no sensory or motor function is preserved)
B:	 Incomplete (Sensory, but no motor function is preserved 

below the neurological level)
C:	 Incomplete (Motor function is preserved below the 

neurological level, and the majority of key muscles below 
the neurological level have a muscle power grade of <3)

D:	 Incomplete (Motor function is preserved below the 
neurological level, and the majority of key muscles below 
the neurological level have a muscle power grade of >3)

E:	 Normal (sensory and motor function is normal).[12]

DPS

P1:	 No pain
P2:	 Occasional minimal pain; no need for medication
P3:	 Moderate pain, occasionally medications; no interruption 

of work or activities of daily living
P4:	 Moderate to severe pain, occasionally absent from work; 

significant changes in activities of daily living
P5:	 Constant, severe pain; chronic pain medications.[9]

The statistical analysis was done using the Statistical Package 
for the Social Sciences (SPSS Statistics) version 22 (IBM Corp., 
Armonk, USA). Paired Student’s t-test, multivariate analysis of 
variance, and Mann–Whitney U-test were performed on the 
data.

We defined a “Significant improvement” as an improvement of 
≥2 Frankel grade. Patients with an improvement of <2 Frankel 
grade or unchanged grade were labeled as having “good 
improvement.” The patients showing deterioration of Frankel 
score were considered to have a “poor outcome” [Table 1].

Table 1: Outcome of postoperative Frankel score.

Good outcome Significant 
improvement

Improvement of 
≥2 Frankel grade

Good 
improvement

<2 or unchanged 
Frankel grade

Poor outcome Deterioration of Frankel grade

RESULTS

The study revealed an even distribution of IDEMS (IDEM 
spinal tumors) between both genders, with no notable gender 
predisposition to the condition. The highest number of cases was 
observed within the 21–30 age range. The DPS was employed to 
evaluate pain levels both before and after IDEM tumor excision 
surgery, indicating a substantial reduction in postoperative pain.

The most frequently reported preoperative symptoms 
included dull aching/radicular pain, paraparesis/limb 
weakness, paresthesia/numbness, and sphincter dysfunction. 
The majority of IDEMS cases were situated posterior to the 
spinal cord, followed by posterolateral and anterior positions. 
The most common tumor location was in the dorsal region, 
with the lumbar, thoracolumbar, cervical, cervicothoracic, 
and lumbosacral regions following in decreasing order.

Nerve sheath tumors were the predominant type, with 
schwannoma being the most prevalent, followed by 
meningiomas, neurofibroma, epidermoid cysts, ependymoma, 
dermoid cysts, arachnoid cysts, metastasis, and paraganglioma.

Demographic details

Sex

There was an equal distribution of IDEMS among both 
genders, with no gender showing a significant predisposition 
for the disease [Table 2].

Table 2: Distribution of cases according to gender.

Gender Number Percentage

Male 66 50.8
Female 64 49.2



Randhawa, et al.: Functional outcomes in intradural extramedullary spinal tumors

Surgical Neurology International • 2024 • 15(114)  |  4

Age

Maximum cases were seen in the age group range of 
21–30 years (20%)[Table 3].

Table 3: Distribution of patients according to age.

Range (years) Number Percentage

0–10 4 3
11–20 7 5.4
21–30 26 20
31–40 23 17.7
41–50 24 18.5
51–60 23 17.7
61–70 15 11.5
71–80 6 4.6
81–90 2 1.5
Mean age=40 years

Preoperative and postoperative DPS

DPS was used to grade the degree of pain preoperatively as 
well as postoperatively, and there was shown to be a highly 
significant decrease in pain in patients operated for IDEM 
tumor excision surgery [Table 4].

Table 4: Mean of sum total preoperative and postoperative Denis 
pain scale.

Mean P‑value

Preoperative Denis score 2.1 0.000
Postoperative Denis score 1.46
P<0.001=Highly significant

Preoperative symptoms

The most common preoperative complaint was dull aching/
radicular pain in 50 patients (38.5%), followed by paraparesis/
weakness of limbs in 41  patients (31.5%) and paresthesia/
numbness in 29 patients (22.3%). Sphincter dysfunction was 
present in 10 patients (7.7%) [Figure 1].

Figure 1: Pie chart showing presenting symptoms of patients with  
Intradural extramedullary (IDEM) tumours.

Axial distribution of tumors

Maximum cases of IDEMS were seen to be distributed 
posteriorly to the cord (50%), with 30.8% being present 
posterolaterally and only 19.2% was seen to be present 
anteriorly to the cord [Table 5].

Table 5: Axial distribution of Intradural extramedullary (IDEM)
tumours.

Axial location Number Percentage

Anterior 25 19.2
Posterior 65 50
Posterolateral 40 30.8

Sagittal distribution of tumors

The most common location of the tumor was the dorsal 
region (40.7%), followed by 20.7% in the lumbar location, 
16.1% at the thoracolumbar location, 13% in the cervical 
region, and 4.6% in the cervicothoracic and lumbosacral 
locations[Figure 2].

Figure  2: Pie chart showing the sagittal distribution ofIntradural 
extramedullary (IDEM) tumours.

Pathological types

Nerve sheath tumor was the most common type. There 
were 56  cases of schwannoma, 37  cases of meningiomas, 
16 patients of neurofibroma, six cases of epidermoid cyst, five 
cases each of ependymoma and dermoid cyst, three cases of 
arachnoid cyst, two cases of metastasis, and only one case of 
paraganglioma [Figures 3-9].

Follow-up duration

All patients were followed up immediately postoperatively, at 
two weeks and six months, and repeat MRI was advised after six 
months of surgery whenever required in patients who underwent 
subtotal resection or who did not improve symptomatically or 
functionally. Regular follow-up of all patients could not be done 
after six months. In our study, residual/recurrent lesion was seen 
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Figure  4: Preoperative magnetic resonance imaging-T2-weighted 
image showing meningioma at dorsal level.

Figure  5: Preoperative magnetic resonance imaging-T2-weighted 
image showing dermoid at lumbosacral level.

Figure  3: Pie chart showing pathological types of  Intradural 
extramedullary (IDEM) tumours.

Figure  7: Preoperative magnetic resonance imaging-T2-weighted 
image showing dumbbell-shaped neurofibroma at cervical level.

Figure  8: Preoperative magnetic resonance imaging-T2-weighted 
image showing metastasis in an operated case of the left frontal 
anaplastic Oligodendroglioma (ODG) at dorsolumbar level.

Figure 6: (a) Preoperative magnetic resonance imaging (MRI)-T2-
weighted image (T2WI) showing schwannoma at the dorsal level 
and (b) postoperative MRI-T2WI of the dorsal spine after excision 
of schwannoma.

ba
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nine patients underwent subtotal excision of tumor 7% (9 out 
of 130 patients) due to severe adhesions [Table 6].

Morbidity and mortality

The complications encountered in the postoperative period 
were through CSF leak from the wound site in a case of 
thoracic neurofibroma, surgical site infection in four cases, 
epidural hematoma in one case of thoracic schwannoma, 
and pseudo meningocele in a case of lumbar dermoid cyst. 
There was no incidence of spinal instability, meningitis, or 
operative mortality [Table 7].

Table 7: Postoperative complications.

Complications Number Percentage

Surgical site infection 4 3.1
CSF leak 1 0.7
Pseudomeningocele 1 0.7
Epidural hematoma 1 0.7
CSF: Cerebrospinal fluid

Functional outcome

In our series, 64/130  (49.3%) patients had significant 
improvement of ≥2 grades on Frankel score, and 56/130 (43%) 
patients had good improvement as per Frankel score at the time of 
last follow-up, and therefore, 120/130 (92.3%) patients had “good 
outcome.” However, 10 (7.7%) patients had no improvement in 
postoperative Frankel grade and had “poor outcomes.”

It was seen that there was also a significant relationship with 
the preoperative neurological status of the patient, with the 
patients categorized under Frankel grade  A/B/C showing 
significantly poor postoperative functional outcome, as 
compared to the patients categorized under Frankel D/E. 
There was a significant difference in the axial location of the 
tumor affecting the postoperative functional outcome also, 
with the tumors being present anterior to the cord showing 
a significantly poor outcome as compared to the ones being 
present posteriorly. It was seen that the more proximal the 
location of a tumor was and the more ventral the tumor was to 
the spinal cord, the worse the surgical outcome was. The DPS 
mean values showed a significant decrease over the follow-up 
duration as compared to preoperative mean values [Table 8].

DISCUSSION

IDEM tumors are usually benign and account for two-thirds 
of primary spinal tumors. Studies indicate that five females 
and three males out of 1,000,000 people are affected by 
primary spinal tumors each year,[15] with the total incidence 
being 0.3/100,000.[21] Due to the rarity of IDEM tumors, it is 
not easy to enroll a large enough study population to assess 
a surgical procedure for treating such tumors. However, our 

Figure  9: Preoperative magnetic resonance imaging CE-T1-
weighted image showing metastasis in an operated case of the left 
frontal anaplastic Oligodendroglioma (ODG) at dorsolumbar level.

in seven cases. Out of these seven cases, two were metastasis, 
one each of schwannoma, ependymoma, epidermoid, dermoid, 
and meningioma. Out of these, one case of ependymoma, 
schwannoma, epidermoid, and dermoid underwent redo surgery. 
Of the other three cases, one recurrent case of meningioma who 
refused redo surgery and two other cases of metastasis were all 
considered for adjuvant radiotherapy.

Surgical treatment

One hundred and thirty patients underwent laminectomy 
one level above, one level below, and at the level of the tumor, 
and fixation was required in two patients.

The tumors located posterior or dorsal to the cord were 
resected with a posterior approach with laminectomy. The 
posterolateral-located tumors and the anteriorly situated 
tumors also underwent gross excision with gentle cord 
rotation through a posterior approach. All cases underwent 
resection through a posterior approach.

Nerve monitoring was used in 84 cases, out of which 80 cases 
had good outcomes and 4  (5%) cases had poor outcomes. 
However, out of the 46 cases where nerve monitoring was not 
used, 6 had poor outcomes (13%).

One hundred and twenty-one patients (93%) underwent 
microsurgical gross total excision of the tumor. However, 

Table 6: Types of extent of resection of Intradural extramedullary 
(IDEM) tumours.

Extent of resection Number 
of cases

Percentage

Gross total excision 121 93
Subtotal excision 9 7
Spinal instrumentation* 2
*Two cases required spinal instrumentation due to bony involvement by 
the lesion



Randhawa, et al.: Functional outcomes in intradural extramedullary spinal tumors

Surgical Neurology International • 2024 • 15(114)  |  7

our study conformed to observations made by Arora and 
Kumar,[4] Song et al.,[29] Kankane et al.,[17] and Ahn et al.[3] 
Previous studies have described schwannomas as benign, 
slow-growing tumors.[2] Schwannomas have been known to 
grow by displacing nerve fibers laterally rather than invading 
them.[22,24] Even so, complete removal of a schwannoma is 
only possible when the nerve fibers are also excised in the 
case of their involvement within the tumor.[18] In this study, 
when nerve fibers were found traveling distally through the 
tumor mass, intralesional excision was performed, and the 
nerve fibers with no identified distal ends were removed with 
the tumor mass by marginal resection. No deterioration of 
the neurological function was observed on the neurological 
examination that was performed immediately after surgery, 
and the nerve fibers with no identified distal end were 
deemed dysfunctional.

Meningiomas account for 25–46% of all primary intraspinal 
neoplasms, and spinal meningiomas are only 7.5–12.5% 
of all meningiomas because most meningiomas are found 
in the brain.[28] Spinal meningiomas are mostly located 
in the thoracic vertebra, and they are more common in 
females, which is presumably due to the influence of female 
hormones.[26] In this study, 24 meningiomas were also found 

Table 8: Factors affecting the functional outcome.

Parameter Number of patients Good outcome Poor outcome P‑value

Age (Mean 41.8 years)
≤40 years 60 53 7 0.213
>40 years 70 67 3

Gender
Male 66 63 3 0.299
Female 64 57 7

Preoperative neurological status
Frankel grade A/B/C 27 21 6 0.010*
Frankel grade D/E 103 99 4

Axial location of the tumor
Anterior 25 20 5 0.026*
Posterior 65 63 2
Posterolateral 40 37 3

Sagittal location of the tumor
Cervical 17 15 2 0.094
Cervicodorsal 6 6 0
Dorsal 53 45 8
Dorsolumbar 21 21 0
Lumbar 27 27 0
Lumbosacral 6 6 0

Surgical extent of resection
Gross‑total excision 121 114 7 0.233
Subtotal excision 9 7 2

Use of neuromonitoring
Used 84 80 4 0.295
Not used 46 40 6

*P<0.05=Significant

study enrolls a large study population of 130  patients in a 
small period of 6 years.

The age distribution in our study showed a peak incidence 
of 21–30  years. This was unlike the age group reported 
by Seppälä et al.[26] and Fernandes et al.,[11], where the 
commonest incidence was between 40 and 60 years of age.

The gender distribution in our study was 50.8% male and 
49.2% female. This was comparable to rates reported by 
Seppälä et al.,[26] Fernandes et al.,[11] Song et al.,[29] and 
Nitter[21] where the incidence was equal in males and females.

As per Nitter,[21] more than 50% of IDEM tumors were in 
the thoracic region, with 22% incidence in the cervical and 
22% incidence at the lumbosacral level. In our study, the 
rates were comparable, with 40.7% of tumors occurring at 
the thoracic location, followed by 20.7% in lumbar location, 
16.1% at the thoracolumbar location, 13% in cervical region, 
and 4.6% in cervicothoracic and lumbosacral locations.

In our study, nerve sheath tumors formed the largest 
histopathological group with 55  (42.3%) patients, followed 
by 37 (28.4%) patients with meningiomas, and the third most 
common group of 16  (12.3%) patients with neurofibromas. 
The histopathological distribution of IDEM tumors in 
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in the thoracic vertebra of female patients. With regard to the 
treatment of the dural attachment of a meningioma, in our 
study, the involved dura was either excised or, most often, 
coagulated completely, like what has been done in other 
previous studies.[25] After the tumor excision was performed 
using an operating microscope, the dura was closed primarily 
with 4–0 Prolene, and in whom the dural defect could not be 
repaired, a thoraco lumbar fascia or a fat graft was layered 
over the defect and covered with gelatin sponge.

In our study, there is an association of the axial and sagittal 
tumor location with functional outcome; that is, thoracic 
tumors and ventral tumors have shown poorer outcomes 
as compared to other locations. This was similar to other 
literature where the thoracic and ventral locations of the 
tumor were noted to have poor postoperative outcomes.[16,30]

With regard to the factors that influence the prognosis, it has 
been seen that the more proximal the location of a tumor 
is and the more ventral the tumor is to the spinal cord, the 
worse the surgical outcome. This result in our study has been 
similar to the results shown by Slin’ko and Al-Qashqish, 
Júnior et al., and Subramanian et al.[16,27,30]

In our study, there was a significant decrease in the DPS score 
observed over the follow-up period, which was suggestive 
of a highly significant decrease in the pain symptoms 
postoperatively.

Furthermore, a significant improvement in the mean Frankel 
score was seen in our study and was suggestive that there was a 
significant improvement in functional outcomes after surgery.

In this study, a posterior approach was used in all the cases 
regardless of the location of a tumor in and relative to the 
spinal cord. According to the literature, 31% of the tumors 
are located ventral to the spinal cord[13], and Slin’ko and 
Al-Qashqish[27] claimed that an extreme lateral or an anterior 
approach was necessary for the removal of these tumors. 
However, extreme lateral approaches require spinal fusion 
due to the removal of the lamina, and the facet joint, and the 
anterior approaches are difficult to use due to the epidural 
venous bleeding, the limited field of view, and the removal of 
several vertebral bodies. In this study, a posterior approach, 
sparing the bilateral facet joints, was used to avoid spinal 
fusion. We also experienced no difficulties in removing 
cervical and thoracic tumors ventral to the spinal cord so 
we thought extreme lateral or anterior approaches were not 
necessary. For the removal of a cervical tumor, we cut the 
paired denticulate ligaments superior and inferior to the 
tumor to promote mobility of the spinal cord.

Postoperative motor deficits following neurosurgical 
procedures result in significant morbidity and mortality 
rates as well as increased medical costs associated with the 
extended length of stay and rehabilitation.[31] For about a 
decade, intraoperative neurophysiological monitoring has 

been performed during spinal cord surgery in an attempt 
to monitor, predict, and mitigate such negative outcomes.[19] 
For much of this time, only somatosensory evoked potentials 
(SSEPs) were monitored during spinal cord procedures.

In recent years, muscle MEPs (mMEPs) are also monitored. 
mMEPs recorded through EMG electrodes in the 
musculature of the upper and lower limbs after motor cortex 
stimulation by scalp electrodes aim to obviate this problem. 
Many neurosurgeons now advocate mMEP monitoring for 
all spinal surgery since they better predict good postoperative 
motor outcomes than the use of SSEPs alone. In addition to 
this predictive power, mMEP data recording benefits from 
a high temporal resolution; the data may be updated on the 
order of seconds, providing the surgeon with “real time” 
information regarding possible surgical trauma. For these 
reasons, SSEPs are not routinely used during IDEM surgery 
in our center. However, recent studies have reported the 
benefits of combining mMEP with SSEP monitoring.[6,23]

According to the previous studies, most of the neurological 
symptoms improved postoperatively in most of the cases, but 
partial improvements, no improvement, and deterioration 
were also observed in some cases. However, surgical 
intervention should still be recommended for all IDEM 
tumors regardless of the prognostic factors because Frankel’s 
grade improved postoperatively significantly for the majority 
of the cases in our study regardless of the prognostic factors.

CSF leak from the wound site was seen in a case of thoracic 
neurofibroma, which was managed medically. Surgical site 
infections were noted in four cases, which were managed with 
oral antibiotics. A  case of lumbar dermoid cyst developed 
pseudomeningocele after three weeks of surgery, which 
was managed conservatively with compression dressings 
and sequential aspirations. Another patient had to undergo 
re-exploration for evacuation of epidural hematoma on 
postoperative day 1, in which the dural defect was repaired 
with a fascia graft with fibrin glue reinforcement.

The postoperative recurrence rate of IDEM spinal cord 
tumors varied between 5% and 16% in the literature.[5,10,14,20] 
They also reported that the ventral location of a tumor, 
extradural invasion, neurogenic tumors, and ependymomas 
were the risk factors for recurrence. In this study, the 
recurrence rate was found to be 5.4% (7  cases), which was 
adequately dealt with adjuvant therapies.

CONCLUSION

The IDEM tumors are usually benign and are readily 
detected by contrast-enhanced MRI scans. These have 
variable functional outcomes in different centers. Assessing 
this functional outcome is an essential aspect of managing 
IDEM spinal tumors. These tumors can have significant 
implications for a patient’s neurological function, impacting 
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sensory abilities, motor abilities, and bladder or bowel 
control. Improving functional outcomes not only enhances 
the quality of life for individuals affected by these tumors but 
also helps guide medical interventions, rehabilitation efforts, 
and supportive services. With a multidisciplinary approach 
and a focus on functional outcomes, healthcare providers 
can strive to optimize patient outcomes and promote overall 
well-being for those living with IDEM spinal tumors.

It was observed through our study that the thoracic location 
of the tumor and the poor preoperative neurological status of 
the patient correspond with poorer postoperative functional 
outcomes. There was a significant difference in the axial 
location of the tumor, affecting the postoperative functional 
outcome also, with the tumors being present anterior to the cord 
showing a significantly poor outcome as compared to the ones 
being present posteriorly. Furthermore, a significant decrease in 
the pain symptoms with the improvement of Frankel score was 
seen postoperatively. Thus this being suggestive of a significant 
improvement of functional outcome after surgery.
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