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Abstract: Intradural extramedullary (IDEM) spinal tumors are generally benign neoplasms that occur
within the dura mater but outside the spinal cord substance and usually treated with surgical excision.
Symptoms of these tumors may varies with duration. This study denoted correlation between duration of
preoperative motor deficit and early postoperative motor functional recovery that will help eventually to
do more accurate assessment, counselling of the patients about surgical outcome and prognosis of IDEM
spinal tumors. This prospective interventional study was carried out in the department of Neurosurgery,
Dhaka Medical College and Hospital. A total N=49 patients of IDEM spinal tumor were included after
taking informed written consent. A detailed history and thorough neurological examination were carried
out. Pre and postoperative neurological function and motor deficit were evaluated by Modified Medical
Research Council system (MRC) muscle grading. Follow-up was done at 30th postoperative day (POD).
Data were collected and analyzed by SPSS - 24. Correlation between duration of preoperative motor
symptoms and postoperative MRC grading was determined using Spearman’s rank correlation coefficient.
Mean age of the patiesants was 41 + 14.08 years with male predominance (55.1%). Schwannoma was the
commonest tumor (42.8%). The commonest location was dorsal spine (46.9%). Pain was present in all
(100%) patients, motor weakness in (97.9%), tingling/numbness in (69.4%), sphincter disturbance in 21
patients (42.9%). The mean duration of preoperative disease symptoms was 9.79 + 7.46 months.
According to MRC motor power grade, majority (83.7%) had improved at 30th postoperative day. Median
(IQR) value of MRC motor power grade at 30th postoperative day was increased to 4(3-5) from
preoperative grade 3(1-3). Spearman correlation model showed that duration of preoperative motor
deficit had significant negative correlation with motor functional recovery at 30th POD (rs= -0.733, p
<0.001). Preoperative duration of motor deficit and early postoperative motor functional recovery is
significantly interrelated in patients with IDEM spinal tumors.
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1. INTRODUCTION

Spinal tumors are classified as either extradural or intradural in relation to the spinal dura mater.
Intradural tumors can be further sub-categorized into extramedullary (IDEM) or intramedullary spinal
cord tumors (IMSCT) [1]. Intradural extramedullary (IDEM) tumors are generally benign neoplasms that
occur within the dura mater but outside the spinal cord, accounting for about two thirds of primary spinal
tumors. These tumors consist of almost 70% of all intradural lesions and the most frequent types are
nerve sheath tumors, meningiomas and myxopapillary ependymomas. Other less common tumors
include hemangiopericytomas, lipomas, paragangliomas and inclusion cysts such as dermoid and
epidermoid cysts [2]. Surgery is considered the only valuable treatment for this condition and aims to get
a successful resection while minimizing the risk of spinal cord damage and the postoperative morbidity
[3]. IDEM spinal tumors that are anteriorly located in the upper thoracic spine were found to have the
highest rate of surgery related complications and postoperative neurological deficits. This finding may be
associated with a higher cord-to-canal ratio and a tenuous vascular supply in this region [4]. The choice of
treatment in patients with intradural extramedullary spinal tumor is open microsurgical approach to
establish a histopathlogical diagnosis and to decompress the neural structures [5]. Recovery potential
from sensory and motor deficit appears to be the most prominent matter after surgery. Total
laminectomy may cause spinal instability and kyphosis due to the damage to the musculo-ligamentous
structures and posterior bony elements. These complications may produce neurologic symptoms by
compressing the spinal cord or nerve roots. Most IDEM spinal tumors are benign and they exhibit no
specific symptoms except local pain or radicular pain. Radicular pain and worsening sensory and motor
loss are common manifestations [6]. Many patients can experience residual focal deficits, which may not
be completely disabling. Postoperative worsened neurologic function may show paraplegia with loss of
bladder and bowel control [7]. Duration of preoperative motor deficit has significance in the treatment
outcome. Diagnostic tools like MRI scan, the advancement of surgical instrumentation and microsurgical
techniques have improved the surgical outcome in IDEM spinal tumors. Nevertheless, IDEM spinal tumor
are difficult to detect in early stage. These tumors lack obvious clinical symptoms until compression or
neurological deficit occurs [8]. However, a delay in surgical removal can lead to permanent neurological
deficits and long term outcomes. In consequence, gross total resection can be achieved thus, resulting is
a good overall functional recovery of the patient. Therefore, this study was designed to find out any
relationship between duration of preoperative motor deficit and early postoperative motor functional
recovery in patients with IDEM spinal tumor [9]. IDEM spinal tumors are the most common primary spinal
tumors, usually benign and slow growing. The vast majority of these lesions are one of three types:
schwannoma, meningioma or neurofibroma. Symptoms may varies with duration according to their
location of origin and nature of the tumors. Early detection of these tumor with availability of advanced
technique such as CT/MRI scan greatly increases the chances for successful recovery by prompt
intervention [10]. The different studies of developed countries observed that, increase the preoperative
duration of disease symptoms had delay the functional recovery of the patients postoperatively [11]. The
study found out the correlation between duration of preoperative motor deficit and early postoperative
motor functional recovery that will help eventually to do more accurate assessment, prompt surgical
intervention, counselling of the patients about surgical outcome and prognosis of IDEM spinal tumors. It
also helped to understand the current situation in hospital facility to determine a guideline for
management of such cases to reduce morbidity. A small portion of intradural tumours are both intra and
extramedullary and usually occur at the conus medullaris transition site to filum terminale or nerve root
entry zone. Neurofibromas and Schwannomas. In both sexes, nerve sheath tumours are most common in
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the fourth and fifth decades. Neurofibromatosis type 2 can have schwannomas, the more common
subtype. More common dorsal or ventral nerve rootlets can cause spinal NSTs. These tumours may be
intradural or extradural, especially in the cervical region. Dumbbell-shaped patterns can contain intra-
and extradural components. Schwannomas can be compact with palisading verocay bodies (Antoni A) or
less cellular (Antoni B) [12]. Neurofibromas are most common in neurofibromatosis type 2 but can occur
occasionally. These tumours can involve many nerve fascicles and enlarge the nerve, making it difficult to
remove without surrendering the nerve of origin, unlike schwannomas. Gross pathology with axons can
identify these lesions from schwannomas [13]. Most intradural tumours, meningiomas, afflict the thoracic
area. The most common histologic subtype is psammomatous, which mimics intracranial variants with
many psammoma bodies. Meningiomas attack elderly adults between 50 and 70, 3—4:1 female to male
[14]. Myxopapillary ependymoma: Well-capsulated tumours reaching 36 years old with a little male
predominance. Histologic smears indicate myxopapillary vascularized myxoid cores surrounding by well-
differentiated cuboidal or columnar cells orientated radially [15]. IDEM spinal tumours, which make up
60% of spinal canal tumours, two-thirds of primary spinal tumours, and 15% of central nervous system
tumours, are benign neoplasms that arise in the dura mater but not the spinal cord. These patients are
90% over 20. The majority of spinal tumours are extradural (50-55%), whereas 40-45% are intradural
extramedullary and 5% are intramedullary [16]. IDEM spinal tumours grow slowly, therefore symptoms
may not appear for a long time. Only axial back discomfort may occur, radicular discomfort is another sign
of nerve sheath tumours. Compression of the spinal cord can induce myelopathy, Cauda equina spinal
tumours do not show symptoms early, and the usual diagnosis time is 12 months [17]. The symptoms are
the same for intramedullary and extramedullary lesions. They cause pain syndromes, neurological
symptoms, motor and sensory impairment, sphincter disruption, or a combination. Pain is the most
common initial symptom and can be local, nocturnal, or extend to an arm, chest, or leg [18]. IDEM
tumours cause radicular discomfort, motor weakness, and sphincter disruption in 72%, 60%, and 33% of
patients. Due to preoperative neurologic abnormalities, IDEM results correlate with surgical resection,
and surveillance can cause lasting neurologic damage [19]. Surgical resection aims to diagnose tissue,
remove tumours, and improve neurologic function. Intraoperative somatosensory and motor evoked
potentials evaluate neuronal function and functional outcome. Fewer preoperative impairments improve
long-term outcomes. The thoracic spine (58.06%) had the most IDEM tumours, followed by the lumbar
(25.80%), cervical (3.22%), and mixed junctional (12.90%). Histopathology revealed schwannomas-
51.61%, meningiomas-35.48%, lipomas-6.45%, hemangiomas-3.22%, and ependymomas-3.22% [20]. The
mean symptom duration was 11.56 months, and 61.29% had motor weakness. In all 19 neurologically
affected cases, performance scale and muscle strength improved after surgery. The mean performance
score was 56.45 + 8.77 pre-operatively and 59.68 = 10.48 post-discharge. A study examined 35 IDEM
tumour removal patients' results. Patients had 6 neurofibromas, 12 schwannomas, 9 meningomas, 3
ependymomas, and 1 paraganglioma, common symptoms were limb weakness, sphincter dysfunction,
and paraplegia. Mean symptom duration was 6.4 months. In this series, 77.14% had good Frankel score
functional outcomes [21]. Nurick's score mean values decreased significantly throughout 1 week and 1
month. IDEM surgical results are good with occasional outliers. Greater canal occupancy and longer
symptom duration usually lead to poor functional outcomes [22]. Examined IDEM spinal cord tumour
surgery outcomes, histopathology showed 58.33% schwannomas, 23.33% meningiomas, 6.67%
neurofibromas, 5% arachnoid cysts, and 5% myxopapillary ependymomas [23]. Surgery can cause
neurological abnormalities and problems, the study covered 221 patients. Fifty-three neurofibromas, 163
schwannomas, and 5 malignant peripheral nerve sheath tumours. A 32% rate of 70 problems occurred in
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221 patients. Twelve were new or increasing motor impairments. Symptoms lasted 0-120 months. Given
the proximity of nerve sheath tumours to functional neural parts, surgical result is likely a problem. It is
crucial to study the relationship between preoperative motor deficit duration and early postoperative
motor functional recovery in IDEM spinal tumour patients [24].

2. MATERIALS AND METHODS

The study follow the prospective interventional study design, population of the study was patients with
intradural extramedullary spinal tumor who were admitted in the department of Neurosurgery, Dhaka
Medical College Hospital for surgical treatment.

The sample size of this study was determined by following equation

Formula of sample size calculation:

n= z-qpq
dz
Here,
n = sample size
z2=1.96
p = Prevalence: 16%=0.16 (Alam et al. 2020).
g=1-p=1-0.16=0.84
d = allowable error: 10% (0.1)
Total study subjects (n) = %
=1.962x0.16x0.84/ (0.1)2
=51.63

However, finally 52 patients were included for this study.

A total number of N=52 patients were finally included, purposive sampling technique has been used to
collected primary data. A structured questionnaire was completed by all participating patients with the
help of their relatives to obtain information on demographic characteristics like age, gender, marital
status, education, family details, socioeconomic level etc. and duration of having the symptoms and co-
morbidities. The duration of preoperative disease includes also the waiting period in hospital after
admission to surgery. After admission, the location and extent of the tumor was determined by magnetic
resonance imaging (MRI) scan of concerning regions of spine. Different sequences of MRI shows signal
characteristics and denotes the relationship of the mass to the cord, dura and nerve roots. Dural
involvement with dural tail sign and homogenous contrast enhancement are the typical feature of
meningioma. Dumbbell shaped, marked hyperintensity in T2 weighted image, heterogeneous contrast
uptake and displace the nerve roots are found in schwannoma but similar feature with encasement of
nerve roots are present in neurofibroma. In case of intradural lipoma, fat signal intensity found on MRI.
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Cerebrospinal fluid signal intensity without restricted diffusion in case of spinal arachnoid cyst. All
Patients” muscle bulk, muscle tone, muscle power and jerks were evaluated. Muscle bulk was expressed
as normal/diminished/increased. Muscle tone was elicited and expressed as normal/increased/reduced.
Muscle strength was scored according to the modified Medical Research Council system (MRC) muscle
grading from O to 5 where grade 0 means complete paralysis and grade 5 means normal muscle power.
Also different jerks were assessed to find out the extension of the impact of the tumor. All the
assessment were done and analyzed accordingly. Pre and postoperative neurological function, motor
deficit was evaluated by modified Medical Research Council system (MRC) muscle grading. Standard
procedures were maintained during and after operation. Patients were evaluated on the 30th POD to
follow-up for early postoperative motor functional recovery. The procedure was performed by
experienced Neurosurgeon. Posterior decompression of the neural elements by laminectomy or
hemilaminectomy under X-ray guidance, gross total removal of spinal tumor was performed by
microsurgical technique and followed by posterior stabilization if needed. Then the excised tumor tissue
was sent for histopathology. Patients were discharged about one week after the operation. Postoperative
motor functional recovery of the patient was evaluated using MRC muscle grading scale. All collected
information were stored in separate data record form. After data checking, these were inputted into
Microsoft excel sheet (version 2013) and then transcribed into statistical software. Finally, after data
editing and compilation, data were analyzed by SPSS version 24. After collection of all the required data,
data were checked, verified for consistency and tabulated using the SPSS 24 software. Exploratory data
analysis was carried out to describe the study population. Statistical significance was set as 95%
confidence level. Frequency and percentage were used to express categorical variables. Mean and
standard deviation were used to express continuous variables. For skewed data, non-parametric test
(Friedman’s two-way test) was used for analyzing related continuous variables. Correlation between
duration of motor symptoms and postoperative MRC grading was determined using Spearman’s rank
correlation coefficient. For all statistical tests, p -value less than 0.05 was considered as statistically
significant.

3. RESULTS AND DISCUSSION
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Figure 01: Distribution of the study patients by age (n=49)
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Mean age of all patients was 41 + 14.08 years. Maximum age was 80 years and minimum age was 6 years.
About one third (30.6%) of the patients were between 31 to 40 years of age. It was observed that more
than half of patients were male (55.1%) and rest were female (44.9%).

Table 01: Distribution of the study patients by clinical presentations (n=49)

Clinical presentation Frequency (f) Percentage (%)
Back pain 41 83.7
Neck pain 8 16.3
Paraparesis/Paraplegia 42 85.7
Quadriparesis/Quadriplegia 7 14.2
Tingling/Numbness 35 71.4
Sphincter disturbance 21 42.9

Most of the patients had multiple clinical presentations. Among them 42(85.7%) patients had paraparesis
or paraplegia, 41(83.7%) back pain, 35(71.4%) patients had tingling or numbness, 21(42.9%) patients had

sphincter disturbance.

Table 02: Distribution of the study patients by location of the tumor (n=49)

Location of the tumor Frequency (f) Percentage (%)
Cervical 7 14.3
Cervico-dorsal 2 4.1

Dorsal 23 46.9
Dorso-lumbar 4 8.2

Lumbar 13 26.5

According to the location, about half of the tumors were dorsal (46.9%), followed by lumbar vertebra
(26.5%), cervical (14.3%), dorso-lumbar (8.2%) and cervico-dorsal (4.1%).

Table 03: Distribution of the study patients by duration of preoperative motor deficit (n=49)

Duration Frequency (f) Percentage (%)
<6 months 25 511
> 6 months 24 48.9
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According to duration of disease, about half of the patients had less than or equal of 6 months
preoperative disease symptoms (51.1%), while more than 6 months disease duration was present in
48.9% of patients. The mean duration of pre-operative disease symptoms was 9.79 + 7.46 months.

Table 04: Distribution of the study patients regarding histopathological type of tumor (n=49)

Histopathological type of tumor Frequency (f) Percentage (%)
Schwannoma 21 42.8
Meningioma 16 32.7
Myxopapillary ependymoma 5 10.2
Neurofibroma 4 8.2

Arachnoid cyst 2 4.1

Lipoma 1 2

Schwannoma formed the largest histopathological group with 21 (42.8%) patients, followed by sixteen
(32.7%) patients of meningiomas, and the third most common group of five (10.2%) patients with
myxopapillary ependymomas. According to other cell type, 4(8.2%) patient had neurofibroma, 2(4.1%)
patients had arachnoid cyst and 1(2%) patient had lipoma.

Table 05: Distribution of study patients according to preoperative and early postoperative MRC motor
function grade (n=49)

MRC grade Preoperative 30th postoperative day
f (%) f (%)

0 10 (20.4) 1(2)

1 3(6.1) 1(2)

2 11 (22.4) 7(14.3)

3 15 (30.6) 5(10.2)

4 10 (20.4) 15 (30.6)

5 0 20 (40.8)

Preoperatively, 15(30.6%) patients were in grade 3, 11(22.4%) in grade 2, 10(20.4%) patients in both
grade 0 and 4, 3(6.1%) patients in grade 1, but no patients were in grade 5. Follow-up at 30th
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postoperative day, most of the patients 20(40.8%) were in grade 5, 15(30.6%) patients in grade 4,
7(14.3%) in grade 2, 15(30.6%) patients in grade 4, 5(10.2%) in grade 3, 1(2%) patients in each grade 1

and grade O.

Table 06: Distribution of the study patients regarding improvement of disease condition on the 30th

postoperative day (n=49)

Frequency (f) Percentage (%)
Stable 7 14.2
Improvement 41 83.7
Deteriorated 1 2.1

According to MRC motor power grade, at 30th postoperative day, majority of the patients were improved
(83.7%) from pre-operative condition, though, 14.2% were similar as preoperative and only 2.1% were

deteriorated.

Simple Scatter of 1 month post operative Motor rowet:‘(l)ﬂRC grade) by Pre-operative duration of disease
‘months

1 month post operative Motor Power (MRC grade)

R Linear = 0.451

oo

5.00 10.00 1500 2000

Pre-operative duration of disease (months)

Figure 02: Relationship between duration of preoperative motor deficit and early postoperative motor

functional recovery at 30th postoperative day (n=49)

Spearman correlation model showed that increased duration of motor deficit had decreased early post-
operative motor power (rs=-0.733, p value <0.001).

Table 07: Clinical improvement by MRC grade (n=49)

Grade Median (IQR) p value
MRC motor power grade

Preoperative 3(1-3)

At 30th postoperative day 4 (3-5) <0.001**

Values are expressed as median (IQR) over column in total
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p value was determined by **Friedman’s two-way test compared with preoperative score/grades.

Median value of MRC motor power grade of preoperative and 30th postoperative day were statistically
significant.

Table 08: Distribution of the study patients regarding postoperative complications (n=49)

Complications Frequency (f) Percentage (%)
Surgical site infection 4 8.1

CSF leak 3 6.1

Urinary tract infection 2 4.1

Pressure sore 2 4.1
No complications 38 77.6

Table shows distribution of study patients regarding postoperative complications. It was observed that
majority of the patients (77.6%) did not presented with postoperative complications. However, surgical
site infection was most common complications (8.1%) followed by postoperative CSF leakage (6.1%),
urinary tract infection (4.1%) and pressure sore (4.1%).

3.1 Discussion

Spinal tumors that are intradural and extramedullary are typically benign tumors. Meningioma,
neurofibroma, and schwannoma are the most common kinds. Hemangiopericytomas, lipomas,
paragangliomas, and inclusion cysts such dermoid and epidermoid cysts are among the other less
frequent cancers [25]. Depending on the origin location and type of tumor, symptoms can vary in length.
By using modern techniques like CT/MRI scans and accurate neurological assessment, early tumor
discovery dramatically increases the chances of a full recovery through timely intervention [26]. This
study comprised a total of 49 patients with IDEM spinal tumors of any age or gender who had surgery at
the Dhaka Medical College and Hospital's Neurosurgery department between January 2021 and June
2022. Using Spearman's correlation model, we found that patients with longer duration of preoperative
motor symptoms to surgical intervention had lower motor power at 30 days postoperatively (rs = -0.733,
p value < 0.001) [21]. Similar findings about the recovery of motor function revealed that three of five
paraplegic patients who underwent surgery after 29 days lost the capacity to walk at their first
postoperative visit, while six out of seven paraplegic patients who underwent surgery within 29 days were
able to walk at that time. When it came to clinical manifestations, the majority of patients had several.
The majority of them showed up with sphincter dysfunctions, tingling or numbness, weakness in the
limbs, and local pain [27]. Paraplegia (8.57%), sphincter dysfunction (42.9%), limb weakness (80%), and
paresthesia (88.6%) were the most common symptoms. It found that spinal pain (89.6%) and motor
deficiency (93.5%) were the most common presenting complaints, with sphincter abnormalities (29%),
following. The mean length of preoperative disease symptoms was 9.79 = 7.46 months, and
approximately half of the patients (51.1%) had symptoms for less than or equal to six months [28]. The
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results of the MRI scan showed that the tumor was located in the dorsal spinal region (46.9%), followed
by the lumbar (26.5%) and cervical (14.3%) regions, only 5.3% of tumors were cervical, 26.3% were
lumbar, and 52.6% of tumors were dorsal. These findings were consistent with our research. Mehta et al.
(2013), however, noted that the dorsal region was the most prevalent, occurring in 62.5% (n = 60) of the
patients, and the cervical spine in 37.5% (n = 36) of the patients [29]. According to the histological type of
tumor cell in this investigation, meningioma (32.7%) and schwannoma (42.8%) were the most common
tumor pathologies. The most common tumors, which is in line with our findings, on the other hand,
neurofibroma (21.05%), schwannoma (15.78%), and meningioma (63.15%) was the most prevalent type
of tumor [30]. The average age of all patients in this study was 41 + 14.08 years, with a range of 6-80
years. Approximately one-third (30.6%) of the patients were in the 31-40 year age range. Furthermore
noted was the fact that 55.1% of the patients were men, infection at the surgical site accounted for 8.1%
of all complications among the patients, with CSF leak coming in second at 6.1% [31]. Nonetheless, 77.6%
of the participants that did not present with postoperative problems. In line with our findings, Kobayashi
et al. (2021) found that postoperative CSF leakage was the most frequent complication, occurring in 2.6%
(n=3) of patients. Patients with IDEM spinal tumors experience a significant surgical recovery of motor
function depending on the length of their preoperative motor deficit.

4. CONCLUSIONS

This study evaluated the duration of preoperative motor deficit had significant negative correlation with
postoperative motor functional recovery at 30th postoperative day. Hence it can be concluded that
preoperative duration of symptom and postoperative clinical outcome is interrelated in IDEM spinal
tumors. Intradural extramedullary spinal tumor are usually benign tumor. Early diagnosis with the help of
advanced technique (CT scan, MRI scan) following early intervention leads to better clinical outcome
Patients with intradural extra-medullary spinal tumors should be operated without any delay for better
early post-operative outcome. Further multicenter study with larger sample size and longer follows up is
recommended.
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