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Intramedullary tumors represent the major cause of spinal cord injuries, and its
symptoms include pain and weakness. Progressive weakness may concomitantly
occur in the upper and lower limbs, along with lack of balance, spine tenderness,
sensory loss, trophic changes of extremity, hyperreflexia, and clonus. The study
protocol was in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines. A systematic search of the MEDLINE
electronic database was performed to identify the studies reporting the clinical
features of children and adults who presented with an intramedullary lymphoma.
Twenty-one studies were included, reporting 25 cases. Manuscripts were excluded if
the full-text article was not available, original data were not reported (e.g., review
articles), or if the main disease was not intramedullary lymphoma. A structured data
extraction form was employed to standardize the identification and retrieval of data
from manuscripts. To enlighten the discussion, a case is also presented. An 82-year-
old woman with Fitzpatrick skin type Il, diagnosed and treated for non-Hodgkin’s
lymphoma 7 years ago, was admitted with mental confusion and memory loss for the
past 2 months—evolving with recurring falls from her own height. One day before
admission, she displayed Brown-Séquard syndrome. An expansive lesion from C2 to
C4 in the cervical spinal cord was found and a hypersignal spinal cord adjacent was
described at the bulb medullary transition to the C6-C7 level. A primary spinal cord
tumor was considered, as well as a melanoma metastasis, due to the lesion’s flame
pattern. The patient presented a partial recovery of symptoms and a reduction of the
spinal cord edema after being empirically treated with corticosteroids, but the lesion
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maintained its extent. Subsequently, a large diffuse B-cell lymphoma with non-
germinal center was found in open body biopsy, infiltrating neural tissue. The
main objective of the present study is to report a surgical case treated for a large
diffuse B-cell lymphoma, in addition to presenting the results of a systematic review
of primary intramedullary spinal cord lymphoma.

Introduction

Spinal tumors are divided into three groups, which are extra-
dural, intradural-extramedullary, and intramedullary spinal
cord tumors (IMSCT). They represent approximately 15% of all
central nervous system (CNS) tumors. IMSCT is the most
uncommon type of spinal tumor. It originates in the spinal
cord itself, causing its invasion and destruction of white and
gray matter.! However, a spinal cord lesion can also be linked to
a lymphoma. Primary intramedullary spinal cord lymphoma
(PISCL) is one of the rarest spinal diseases, comprising 1% of all
CNS lymphomas. It is characterized by a rapid progression in
the first year after diagnosis, followed by a slower one after this
period.2 PISCL is an aggressive condition and can emerge
directly from CNS, involving the eye, leptomeninges, brain,
and spinal cord.? Primary CNS lymphoma (PCNSL) has a high
possibility of relapse, with poor long-term survival, even
though the assigned treatment has advanced. Currently, the
treatment of choice in these cases is optimized therapy with
high-dose methotrexate-based chemotherapy.*

In Brown-Sequard syndrome, the lesion may be complete-
ly transverse, initially presenting with asymmetrical spinal
cord signs. When an incomplete spinal cord injury (SCI)
occurs, some neurologic function will be retained, and one
of the syndromes related to that condition is Brown-Séquard
syndrome (BSS). The symptoms of BSS, resulting from spinal
cord hemisection, present themselves differently in each
hemibody. These are weakness and paralysis on one side
and painful and thermal sensory loss on the other, with
causes ranging from traumatic to nontraumatic, such as
tumors, vertebral disk herniation, and tuberculosis.”

Individuals of all ages can be affected by spinal metasta-
ses. However, these are more frequently reported in patients
between 40 and 70 years of age, with the thoracic spine the
most affected site and the highest incidence of neurological
deficit, followed by the lumbar and cervical spine.®

All these concepts are necessary to understanding the
following clinical case, in which an 82-year-old woman dis-
plays symptoms analogous to the BSS presentation, secondary
to an intramedullary lesion. The aim of this investigation is to
discuss this rare presentation and enlighten the diagnosis.

Methods

The study protocol was in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines.

Population: Adults and children, both genders, across the
world.

Exposition: Diagnosed primary intramedullary lymphoma.

Comparison: Age, sex, interval of diagnosis, clinical fea-
tures, diagnosis, localization,treatment, histological type.

Outcomes: Follow-up and mortality outcomes (alive,
deceased).

Search Strategy and Data Sources

A systematic search of the MEDLINE electronic database from
February 7 to September 31, 2022 was performed using
PubMed’s MeSH Advanced Search Builder tool. The search
commands can be referred to in ~Appendix 1.

The search was performed to identify studies reporting
clinical features of children and adults who presented with an
intramedullary lymphoma. The reference lists of identified
studies were examined to identify further reports of interest.

Study Selection

Three reviewers independently screened the titles and
abstracts of all citations for eligibility and retrieved those
that met the inclusion criteria. If insufficient information
was available in the abstract to decide on eligibility, the
whole article was retrieved for review. Discrepancies were
resolved by consensus and utilization of a fourth reviewer
when necessary. Manuscripts reporting information on chil-
dren and adults, both genders, were included when an
intramedullary lymphoma was present and the article dated
from the last 5 years. Manuscripts were excluded if the full-
text article was not available, original data were not reported
(e.g., review articles), or if the main disease was not intra-
medullary lymphoma.

Data Extraction

A structured data extraction form was employed to standard-
ize the identification and retrieval of data from manuscripts.
Data were organized into a standardized table, where each
reviewer extracted the following data from the studies: age,
sex, interval of symptom onset, clinical presentation, localiza-
tion, treatment, histological type, follow-up, and outcome.
Where manuscripts did not report the information we were
evaluating, we displayed the information as not available.

Results

For the systematic literature review, of the 963 articles that
were found, we selected those within 5 years of publication
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Fig. 1 Flow diagram of the systematic reviews and articles included.

date, excluding those that did not contain articles reporting
primary data (e.g., isolated reviews, meta-analyses, or na-
tional database projects) and that were not written in
English. In all, 148 articles were screened by the reviewers
and articles that did not address lymphoma or were not case
reports were excluded (102 articles). Then, 46 articles were
screened for primary data and full-text information, includ-
ing 21 studies to the review (~Fig. 1).

The 21 selected studies’~2 that met the eligibility criteria
are described in =Table 1, reporting a total of 25 cases (20
male and 5 female patients), in the age range of 15 to 79 years
(average: 52.72 years). Only 10 cases reported follow-up as 4
patients were lost to follow-up and 11 studies did not report
it. The average follow-up was 1.73 years (range: 2 weeks-6
years). Three patients were deceased at the time of report, 7
did not report the information, and 15 patients were alive (6
free of infection, 1 in remission, 1 with remaining disease,
and 7 unknown). In terms of location, 4 lesions were located
above the cervical region, 5 cervical, 10 thoracic, 7 lumbar,
and 1 cauda equina lesions (discriminated in the table), with
individual clinical presentations. The time interval from
symptoms onset to diagnosis was clearly informed by 22
patients, ranging from 4 days to 1 year (average: 3.6 months).
Diagnosis were diffuse large B-cell lymphoma on 10 cases,
CNS lymphoma (2 cases—1 spinal), T-lymphoblastic lympho-
ma (3 cases—1 with cauda equina involvement), large B-cell
lymphoma (2 cases), marginal zone lymphoma (1 case),
follicular grade I to II lymphoma (1 case), non-Hodgkin’s
lymphoma (3 cases—2 primary B cell), anaplastic large cell
lymphoma (1 case), primary peripheral gamma delta T-cell
lymphoma (1 case), and 1 case of B-lymphoblastic
lymphoma.
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Performed treatment included surgical resection, partial
biopsy, chemotherapy, radiotherapy, biological therapy, and
corticosteroids. Tumor resection was done in 13 patients,
decompressive laminectomies was done in 9 patients, che-
motherapy (CT) in 18 patients, corticosteroids in 6 patients,
radiotherapy in 4 patients, and biological drugs in 2
patients. The following symptoms appeared recurrently in
the case series and may help suspicion for lymphoma if
present: constitutional symptoms, back pain, and lower
motor neuron involvement.

Case Description

An 82-year-old old woman, with Fitzpatrick type II skin,
diagnosed and treated for non-Hodgkin’s lymphoma 7 years
ago, was admitted at the hospital with mental confusion and
memory loss for the past 2 months, evolving with recurring
falls from height in the last month. A day before hospital
admission, her condition aggravated, now exhibiting loss of
strength and hemiparesis in the right side of the body,
associated with superficial hemiparesthesia in the left side,
a clinical condition compatible with BSS, characterized by a
spinal cord hemisection, which was confirmed by imaging
tests. No other neurological findings were noted.

Computed tomography (CT) scan and magnetic reso-
nance imaging (MRI) showed an expansive lesion from C2
to C4 in the cervical spinal cord (=Fig. 2). Its dimension
was 4.8 x 0.8 x 0.7 cm, homogenous impregnation with
gadolinium. There was also a hyperintensity in the spinal
cord, from the bulb medullary transition to the C6-C7 level
(=Fig. 2), possibly corresponding with spinal cord edema.
After being evaluated by the hemathology, oncology, neu-
rology, and neurosurgery teams, it was not possible to
confirm nor reject recidivated lymphoma, for a primary
spinal cord tumor (ependymoma, astrocytoma, hemangio-
blastoma) was possible, as well as a melanoma metastasis,
due to the lesion's flame pattern.

The patient presented a partial recovery of symptoms and
a reduction of the spinal cord edema after being empirically
treated with corticosteroids, but the lesion maintained its
extent (=~Fig. 3). A frozen section body biopsy was per-
formed, and the surgical material was sent to anatomopa-
thological and immunohistochemical study (~Table 2).

A large diffuse B-cell lymphoma with nongerminal center
infiltrating neural tissue was found in C2. Therefore, the
primary hypothesis was confirmed: lymphoma.

The neurosurgical team performed an excision of
the intramedullary cervical lesion (=Fig. 4), through a
lateral intermediate sulcus approach. The patient was neu-
romonitored intraoperatively and afterward motor rehabil-
itation was initiated (=Fig. 5). A discreet improvement
of muscle strength on the right hemibody was perceived.
Vital signs were stable, besides a few hypertension epi-
sodes. The next step was urgent radiotherapy, followed by
chemotherapy.

Unfortunately, the patient developed sepsis during che-
motherapy 2 weeks after surgical resection and succumbed
to the disease.
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Fig. 2 (A) Precorticotherapy sagittal postcontrast magnetic reso-
nance imaging (MRI). (B) Precorticotherapy axial T1 postcontrast.

AN
i\

Fig. 3 (A) Five days after corticotherapy: sagittal T1 postcontrast

magnetic resonance imaging (MRI). (B) Five days after corticotherapy:

axial T1 postcontrast MRI.

Table 2 Immunohistochemical study

Gonsalves et al.

Marker Result
BCL-2 Negative
Bcl-6 Focal positive
CD3 (PanT) Negative
D10 Negative
CD20 (Pan B) Positive
CD30 Negative
CD79a Positive
Cyclin D1 Negative
Ki67 Positive in 90% of the neoplastic cells
MUM-1 Focal positive
Tdt Negative
GMYC Negative
Discussion

Spine tumors can be branched between extradural, intra-
dural extramedullary, and intradural intramedullary, the
latter being (IMSCTs) rare neoplasms that can be subdivided
into gliomas (ependymomas and astrocytomas) and heman-
gioblastomas, all of which may be responsible for neurologi-

Fig. 4 Postbiopsy axial T1 postcontrast magnetic resonance imaging
(MRI).

Fig. 5 Tumor resection: intraoperative image.

cal dysfunction and deterioration.?® The pathophysiology of
these lesions varies: ependymomas are encapsulated
tumors, mostly benign; spinal astrocytomas are less aggres-
sive than when developed in the brain, but nerve fiber
stretching can cause pain and neurologic defects; hemangio-
blastomas are highly vascular tumors and can cause mass
effect due to capillary hyperpermeability.?® Also, metastatic
intramedullary tumors can occur, usually arising from pri-
mary neoplasms such as of the lung and breast.?® Intra-
medullary spinal cord metastasis (ISCM) can also
be secondary to malignant melanoma, since it can present
with paraparesis, quadriparesis, and urinary and/or fecal
incontinence, but it is an extremely difficult diagnosis of
exclusion.3°

The primary malignant melanoma is also an intramedul-
lary tumor that can occur in the spinal cord, but it is still little
described. It accounts for 1% of all cases of melanoma,

Asian Journal of Neurosurgery Vol. 18 No. 2/2023 © 2023. Asian Congress of Neurological Surgeons. All rights reserved.
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Table 3 Sensory sensation loss depending on the nerve tract involved (Brown-Séquard syndrome [BSS])

Dorsal columns
affected

Fine touch, vibration, two-point discrimination, and conscious proprioception ipsilaterally

Spinothalamic tract

Pain, temperature, and crude touch contralaterally affected

Dorsal and ventral

spinocerebellar tracts Ventral: contralateral dystaxia

Dorsal: ipsilateral dystaxia and involvement

Horner’s syndrome

(lesion at or above T1) vasodilation)

Ptosis, miosis, and anhidrosis (due to ipsilateral loss of sympathetic fibers), facial redness (due to

Corticospinal tracts

Babinski’s sign

At the site of the lesion: ipsilateral loss of movements, presenting flaccid paralysis, lower motor
neuron lesion like loss of muscle mass, fasciculations, and decreased power and tone
Below the level of lesion: paralysis with hypertonia clasp knife type, hyperreflexia, and positive

Source: Shams and Arain.’

indicating the lesion is extremely unique, with the diagnosis
requiring histopathological confirmation and excluding met-
astatic spread from other areas.3° This diagnosis was consid-
ered especially because of the patient’s Fitzpatrick type II
classification.

Additionally, the patient also had a medical history of a
non-Hodgkin’s lymphoma from 7 years ago, which hinted to
a possible recidivistic lymphoma. Intramedullary lesions can
therefore be subdivided into glial tumors, nonglial tumors
such as lymphomas and benign lesions, exemplified by
epidermoid cysts, lipomas,28 and, rarely, abscesses.>'

Lymphomas develop from progressive mutations in the
deoxyribonucleic acid (DNA), namely, amplification, dele-
tion, or chromosomal translocations. Non-Hodgkin's lym-
phomas arise from mature B lymphocytes and may have
small portions of T lymphocytes or natural killer cells. Some
subtypes may also be associated with infections, such as
Epstein-Barr virus, Helicobacter pylori, and hepatitis C vi-
rus.>? Primary central nervous system lymphoma (PCNSL) is
an extranodal non-Hodgkin’s lymphoma whose known
causes can commonly be human immunodeficiency virus
(HIV), chronic immunosuppression, and organ transplanta-
tion. Studies show that the human T-lymphotropic virus type
1 (HTLV-1) virus can also be associated with the appearance
of T-cell lymphomas of the spinal cord. According to Urasaki
et al, the virus probably migrates from blood to the paren-
chyma of the CNS, but does not proliferate. Thus, parainfec-
tious myelitis is believed to occur.>®> However, this disease
can develop in immunocompetent patients, as already seen
in association with rheumatoid arthritis and systemic lupus
erythematosus.* These relations could not be found in the
patient’s history.

The most conclusive sign of intramedullary lesion was the
presentation of BSS, which is little described in the literature
as a PCNSL manifestation. BSS is a result of hemisection of the
spinal cord and manifests with weakness or paralysis and
ipsilateral proprioceptive deficits and loss of pain and tem-
perature sensation on the contralateral side of the lesion,
indicating a diverse severity.”> Partial hemisection is more
evident and includes nerve tracts in the injured area. There-
fore, the sensory sensations affected depend on the site of the
lesion (~Table 3).

The most common intramedullary location is the cervical
cord, as seen in our case, followed by the thoracic, then the
lumbar cord.® It is common to observe a delay on its
diagnosis, due to its rarity, similarity to other causes of
myelopathy, and the difficulties in obtaining viable histolog-
ical samples and pathologic diagnosis.® Intramedullary
spinal cord lymphoma is very rare. It is seen in less than
1% of primary CNS lymphomas.3’

Longitudinally extensive transverse myelopathy (LETM) is
common and is usually inflammatory, demyelinating, related
to connective tissue disease, due to sarcoidosis or paraneo-
plastic causes,>® but uncommon on lymphomas. The presen-
tation of LETM may be associated with brain lesions, and
other differentials such as neuromyelitis optica (NMO) spec-
trum disorders are considered, leading to delay in diagnosis
and may be fatal if not suspected or detected. Two case series
of LETM>? showed that none of the patients evaluated had
lymphoma as diagnosis although our patient and one other
reported case presented it.40

Even though spinal cord expansion is usually present,
some patients may have minimal enlargement.*' Lesions are
generally poorly defined, syringomyelia is rare, hemorrhagic
component usually does not appear as a component,*? and
cysts are not usually present.41 Involvement of the brain is
reported, within the brainstem, cerebellum, deep gray mat-
ter, or cerebral cortex.*3 Peripheral nerve involvement has
been described as well.**

Reported signal characteristics include T1: isointense to
the spinal cord/T2: hyperintense (contrasts with the charac-
teristic low T2 signal intensity that is seen in intracranial
lesions)/T1 C+ (Gd): usually solid and homogeneous
enhancement.*?

The patient evolved with loss of strength and hemiparesis
on the right side of the body and superficial hemiparesthesia
on the left side, thus suggesting BSS, which was confirmed by
imaging tests.

Conclusion

Intramedullary lesions can be related to several pathologies,
such as tumors and lymphomas. Even if the etiology is
different, most of the time the clinical presentation is similar.
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Occurrence of BSS is commonly concurrent to the intra-
medullary lesions and is valuable evidence of a spinal cord
hemisection. Therefore, it is difficult to differentiate the two
conditions. In this case, the patient's medical history played a
major role in the diagnosis, but the etiology and treatment of
the disease could be elucidated only after a biopsy. Thus, it is
important to stress the value of surgical procedures to
conclude neurological diagnosis.
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Appendix 1

(“lymphoma”[MeSH Terms] OR “lymphoma”[All Fields] OR
“lymphomas”[All Fields] OR “lymphoma s”[All Fields] OR
(“composite lymphoma”[MeSH Terms] OR (“composite”[All
Fields] AND “lymphoma”[All Fields]) OR “composite lympho-
ma”[All Fields]) OR (“hodgkin disease”[MeSH Terms] OR
(“hodgkin”[All Fields] AND “disease”[All Fields]) OR “hodgkin
disease”[All Fields]) OR (“lymphoma, non hodgkin”[MeSH
Terms] OR (“lymphoma”[All Fields] AND “non hodgkin”[All
Fields]) OR “non-hodgkin lymphoma”[All Fields] OR (“lym-
phoma”[All Fields] AND “non”[All Fields] AND “hodgkin”[All
Fields]) OR “lymphoma non hodgkin”[All Fields]) OR (“lym-
phoma, b cell’[MeSH Terms] OR (“lymphoma”[All Fields]
AND “b cell”[All Fields]) OR “b-cell lymphoma”[All Fields]
OR “lymphoma b cell”[All Fields]) OR (“lymphoma, follicu-
lar”[MeSH Terms] OR (“lymphoma”[All Fields] AND “follicu-
lar”[All Fields]) OR “follicular lymphoma”[All Fields] OR
(“lymphoma”[All Fields] AND “follicular”[All Fields]) OR
“lymphoma follicular”[All Fields]) OR (“lymphoma, large
cell, immunoblastic’[MeSH Terms] OR (“lymphoma”[All
Fields] AND “large cell”[All Fields] AND “immunoblastic”[All
Fields]) OR “immunoblastic large-cell lymphoma”[All Fields]
OR (“lymphoma”[All Fields] AND “large”[All Fields] AND
“cell”[All Fields] AND “immunoblastic”[All Fields]) OR “lym-
phoma large cell immunoblastic”[All Fields]) OR (“lympho-
ma, mantle cell’[MeSH Terms] OR (“lymphoma”[All Fields]
AND “mantle cell”[All Fields]) OR “mantle-cell lympho-
ma”[All Fields] OR (“lymphoma”[All Fields] AND “mantle”[All
Fields] AND “cell”[All Fields]) OR “lymphoma mantle cell”[All
Fields]) OR (“lymphoma, t cell’[MeSH Terms] OR (“lympho-
ma”[All Fields] AND “t cell”[All Fields]) OR “t-cell lympho-
ma”[All Fields] OR “lymphoma t cell”[All Fields]) OR
(“lymphoma”[MeSH Terms] OR “lymphoma”[All Fields] OR
“lymphomas”[All Fields] OR “lymphoma s”[All Fields]) OR
(“lymphoma”[MeSH Terms] OR “lymphoma”[All Fields] OR
(“lymphoma”[All Fields] AND “malignant”[All Fields]) OR
“lymphoma malignant”[All Fields]) OR (“lymphoma”[MeSH
Terms] OR “lymphoma”[All Fields] OR (“lymphomas”[All
Fields] AND “malignant”[All Fields]) OR “lymphomas malig-
nant”[All Fields]) OR (“lymphoma”[MeSH Terms] OR “lym-
phoma”[All Fields] OR (“malignant”[All Fields] AND
“lymphoma”[All Fields]) OR “malignant lymphoma”[All
Fields]) OR (“lymphoma”[MeSH Terms] OR “lymphoma”[All
Fields] OR (“malignant”[All Fields] AND “lymphomas”[All
Fields]) OR “malignant lymphomas”[All Fields])) AND (“spi-
nal cord neoplasms”[MeSH Terms] OR (“spinal”[All Fields]
AND “cord”[All Fields] AND “neoplasms”[All Fields]) OR
“spinal cord neoplasms”[All Fields] OR (“spinal cord neo-
plasms”[MeSH Terms] OR (“spinal”[All Fields] AND “cor-
d”[All Fields] AND “neoplasms”[All Fields]) OR “spinal cord
neoplasms”[All Fields] OR (“tumors”[All Fields] AND “spina-
I”[All Fields] AND “cord”[All Fields]) OR “tumors spinal
cord”[All Fields]) OR (“spinal cord tumour”[All Fields] OR
“spinal cord neoplasms”’[MeSH Terms] OR (“spinal”[All
Fields] AND “cord”[All Fields] AND “neoplasms”[All Fields])
OR “spinal cord neoplasms”[All Fields] OR (“spinal”[All

Fields] AND “cord”[All Fields] AND “tumor”[All Fields]) OR
“spinal cord tumor”[All Fields]) OR (“spinal cord tumour-
s”[All Fields] OR “spinal cord neoplasms”’[MeSH Terms] OR
(“spinal”[All Fields] AND “cord”[All Fields] AND “neoplasm-
s”[All Fields]) OR “spinal cord neoplasms”[All Fields] OR
(“spinal”[All Fields] AND “cord”[All Fields] AND “tumors”[All
Fields]) OR “spinal cord tumors”[All Fields]) OR (“spinal cord
neoplasms”[MeSH Terms] OR (“spinal”[All Fields] AND “cor-
d”[All Fields] AND “neoplasms”[All Fields]) OR “spinal cord
neoplasms”[All Fields] OR (“tumor”[All Fields] AND “spina-
1"[All Fields] AND “cord”[All Fields]) OR “tumor spinal cor-
d”[All Fields]) OR (“spinal cord neoplasms”[MeSH Terms] OR
(“spinal”[All Fields] AND “cord”[All Fields] AND “neoplasm-
s”[All Fields]) OR “spinal cord neoplasms”[All Fields] OR
(“neoplasms”[All Fields] AND “spinal”[All Fields] AND “cor-
d”[All Fields]) OR “neoplasms spinal cord”[All Fields]) OR
(“spinal cord neoplasms”[MeSH Terms] OR (“spinal”[All
Fields] AND “cord”[All Fields] AND “neoplasms”[All Fields])
OR “spinal cord neoplasms”[All Fields] OR (“neoplasm”[All
Fields] AND “spinal”[All Fields] AND “cord”[All Fields])) OR
(“spinal cord neoplasms”[MeSH Terms] OR (“spinal”[All
Fields] AND “cord”[All Fields] AND “neoplasms”[All Fields])
OR “spinal cord neoplasms”[All Fields] OR (“spinal”[All
Fields] AND “cord”[All Fields] AND “neoplasm”[All Fields])
OR “spinal cord neoplasm”[All Fields]) OR (“spinal cord
neoplasms”[MeSH Terms] OR (“spinal”[All Fields] AND “cor-
d”[All Fields] AND “neoplasms”[All Fields]) OR “spinal cord
neoplasms”[All Fields] OR (“spinal”[All Fields] AND “cord”[All
Fields] AND “neoplasms”[All Fields] AND “malignant”[All
Fields])) OR (“spinal cord neoplasms”[MeSH Terms] OR
(“spinal”[All Fields] AND “cord”[All Fields] AND “neoplasm-
s”[All Fields]) OR “spinal cord neoplasms”[All Fields] OR
(“intramedullary”[All Fields] AND “spinal”[All Fields] AND
“cord”[All Fields] AND “neoplasms”[All Fields] AND “pri-
mary”[All Fields])) OR (“spinal cord neoplasms”’[MeSH
Terms] OR (“spinal”[All Fields] AND “cord”[All Fields] AND
“neoplasms”[All Fields]) OR “spinal cord neoplasms”[All
Fields] OR (“primary”[All Fields] AND “intramedullary”[All
Fields] AND “spinal”[All Fields] AND “cord”[All Fields] AND
“neoplasms”[All Fields]) OR “primary intramedullary spinal
cord neoplasms”[All Fields]) OR (“spinal cord neoplasms”|[-
MeSH Terms] OR (“spinal”[All Fields] AND “cord”[All Fields]
AND “neoplasms”[All Fields]) OR “spinal cord neoplasms”[All
Fields] OR (“spinal”[All Fields] AND “cord”[All Fields] AND
“neoplasms”[All Fields] AND “primary”[All Fields] AND
“intramedullary”[All Fields])) OR (“spinal cord neoplasms”|[-
MeSH Terms] OR (“spinal”[All Fields] AND “cord”[All Fields]
AND “neoplasms”[All Fields]) OR “spinal cord neoplasms”[All
Fields] OR (“primary”[All Fields] AND “spinal”[All Fields]
AND “cord”[All Fields] AND “neoplasms”[All Fields] AND
“intramedullary”[All Fields]) OR “primary spinal cord neo-
plasms intramedullary”[All Fields]) OR (“spinal cord neo-
plasms”[MeSH Terms] OR (“spinal”’[All Fields] AND
“cord”[All Fields] AND “neoplasms”[All Fields]) OR “spinal
cord neoplasms”[All Fields] OR (“spinal”[All Fields] AND
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“cord”[All Fields] AND “neoplasms”[All Fields] AND “benig-
n"[All Fields])) OR (“spinal cord neoplasms”’[MeSH Terms]
OR (“spinal”[All Fields] AND “cord”[All Fields] AND “neo-
plasms”[All Fields]) OR “spinal cord neoplasms”[All Fields]
OR (“intradural”[All Fields] AND “extramedullary”[All Fields]
AND “spinal”[All Fields] AND “cord”[All Fields] AND “neo-
plasms”[All Fields]) OR “intradural extramedullary spinal
cord neoplasms”[All Fields]) OR (“spinal cord neoplasms”[-
MeSH Terms] OR (“spinal”[All Fields] AND “cord”[All Fields]
AND “neoplasms”[All Fields]) OR “spinal cord neoplasms”[All
Fields] OR (“intradural”[All Fields] AND “extramedullary”[All
Fields] AND “spinal”[All Fields] AND “cord”[All Fields] AND
“neoplasms”[All Fields]) OR “intradural extramedullary spi-
nal cord neoplasms”[All Fields]) OR (“spinal cord neo-
plasms”[MeSH Terms] OR (“spinal”’[All Fields] AND
“cord”[All Fields] AND “neoplasms”[All Fields]) OR “spinal
cord neoplasms”[All Fields] OR (“spinal”[All Fields] AND
“cord”[All Fields] AND “neoplasms”[All Fields] AND “intra-
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dural”[All Fields] AND “extramedullary”[All Fields])) OR
(“spinal cord neoplasms”[MeSH Terms] OR (“spinal”[All
Fields] AND “cord”[All Fields] AND “neoplasms”[All Fields])
OR “spinal cord neoplasms”[All Fields] OR (“spinal”[All
Fields] AND “cord”[All Fields] AND “neoplasms”[All Fields]
AND “intradural”[All Fields] AND “extramedullary”[All
Fields])) OR (“spinal cord neoplasms”[MeSH Terms] OR
(“spinal”[All Fields] AND “cord”[All Fields] AND “neoplasm-
s”[All Fields]) OR “spinal cord neoplasms”[All Fields] OR
(“intramedullary”[All Fields] AND “spinal”[All Fields] AND
“cord”[All Fields] AND “neoplasms”[All Fields]) OR “intra-
medullary spinal cord neoplasms”[All Fields]) OR (“spinal
cord neoplasms”[MeSH Terms] OR (“spinal”[All Fields] AND
“cord”[All Fields] AND “neoplasms”[All Fields]) OR “spinal
cord neoplasms”[All Fields] OR (“spinal”[All Fields] AND
“cord”[All Fields] AND “neoplasms”[All Fields] AND “intra-
medullary”[All Fields]) OR “spinal cord neoplasms intra-
medullary”[All Fields])).
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