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Abstract.

Intramedullary spinal cord tumors (IMSCT) make up from 2 to 4% of all tumors of the central nervous system. These neoplasms
"traditionally" have a worse prognosis than extramedullary neoplasms. It is known that 90% of IMSCT are represented by low
grade gliomas, which can be successfully removed. Ependymomas (63-65%) and astrocytomas (24.5-30%) constitute the main
group of intramedullary spinal cord tumors, glioblastomas (7.5%), oligodendrogliomas (3%) and other tumors (2%) are much
less common. The problem of timely detection of IMSCT remains relevant. Unlike brain tumors, these tumors are mostly benign.
The clinical course of these tumors is most often acute. By the time obvious neurological signs appear, neurological disorders

are already irreversible.
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In 1765, Le Cat first reported on the surgical
treatment of spinal cord tumors. In 1888, Macewen
successfully removed a spinal cord tumor for the first
time, and in 1821, Gerutti described intramedullary
spinal cord tumors. For a long time, it was believed
that the English surgeon V. Gorsley carried out the
first surgical intervention for an extramedullary tumor
in 1887. However, as S.S. Bryusov (1953)
established, priority belongs to the Russian surgeon
AD. Kney, who a few months before Gorsley
removed an extramedullary tumor like an hourglass
with a favorable outcome. In 1904, for the first time in
Russia, Kron diagnosed a spinal cord tumor. In 1905,
Cushing performed myelotomy to remove the
intramedullary spinal cord tumor in its inoperable
course.

Spinal tumor surgery is one of the challenging
areas in neurosurgery. Diagnosis of spinal cord
tumors in case of their acute manifestation by clinical
manifestations can be extremely difficult due to the
similarity of the clinical picture with other diseases.
Surgical treatment of spinal tumors is always
accompanied by a high risk of damage to neural
structures or impaired blood supply to the spinal
cord, which, in turn, can lead to deep disability of the
patient. In this regard, it is obvious that the problem
of the pathogenesis of diagnosis and operative
treatment of spinal cord tumors is an urgent task at
the current stage of the development of neurosurgery
and neurology. Despite a huge amount of scientific
work, it is not always possible to make an adequate
decision on operability in the pathology of the spinal
cord and spine [1, 2, 3].

The ratio of spinal and cerebral tumors is
approximately 1:6. Among the primary tumors of the
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spinal cord, extramedullary predominates; of which
subdural ones occur about 2.5 times more often than
epidural ones. Intramedullary tumors occur in 10-
20% of cases of primary tumors of the central
nervous system [4, 5, 6]. In childhood and young
age, this figure reaches 35% [7].

The bulk of these tumors are up to 95%

represented by glial series tumors.
Table 1
Localization and pathomorphological characterization of
intradural spinal cord tumors

Localization of tumors Number_of patients
(n =196)
Cervical part 68 (34,7 %)
Thoracicpart 31 (15,8 %)
Lumbarpart 97 (49,5 %)
Pathomorphological characterization of tumors
Shwannoma 53 (27,0 %)
Meningioma 7(3,5 %)
Gl 4(2,0 %)
Gll 2(1,0 %)
Glll 1(0,5 %)
Ependimoma 46 (23,4 %)
Gl 42 (21,4 %)
Gll 3(1,5%)
Glll 1(0,5 %)
Intradural metastases 6 (3,0 %)
Astrocytic tumors 36 (18,3 %)
Gl 18 (9,1 %)
Gll 12 (6,1 %)
Gl 5(2,5 %)
GIV 1(0,5 %)
Hemangioblastomas ;9(?595; :;3
Dermoid cysts g glg 2;3
Neurofibromas 5(2,5 %)
Hemangioma 6 (3,0 %)
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Ependymoma is more often a benign
neuroectodermal tumor emanating from the cells of
the ependyma lining the ventricles of the brain and
the central canal of the spinal cord. Combinations of
ependymoma with type | Turko syndrome (multiple
endocrine  dysplasia syndrome) and type |l
neurofiboromatosis are described. The source of
spinal ependyma growth is the cells of the
ependymary lining of the central canal of the spinal
cord, the accumulation of ependymal cells in the
terminal filament of the spinal cord [8, 9, 10].
Ependymomas are encapsulated neoplasms, usually
with well-marked edges. They account for 4-6% of
primary tumors of the central nervous system, one
third of them are intramedullary. According to the
WHO pathomorphological classification (1999), the
pathohistological markers of these tumors are typical
perivascular pseudorosettes. Ependimomas have
specific pathohistological features, which are that
necrosis and hemorrhage often found in such a
tumor are not signs of malignancy, only the presence
of frequent mitoses and vascular proliferation speaks
in favor of anaplastic (or grade-3) ependimoma.

Astrocytomas are more common in young and
middle-aged people. Astrocytoma makes up 24-30%
of intramedullary neoplasms. About 75% are benign,
25% are malignant. In adults, it occurs more often in
the thoracic part of the SC, followed by the cervical
level. Several segments are affected, sometimes the
entire length of the SC. About 1/3 of astrocytes
contain different cyst sizes [11-13]. At the same time,
the malignant nature of astrocytes increases. Unlike
ependymoma, intramedullary cysts are often found in
spinal cord astrocytomas. If by nature intramedullary
tumors are more often benign and slowly growing,
then by the nature of growth and location they are
the least favorable in terms of the possibility of their
surgical removal [14].

Dermoid and epidermoid - are rare in childhood.
Slight predominance in 9. Rarely found in the
cervical and upper chest, often in the cone region.
Usually intradural extramedullary, but in the cone/
conical tail region there may be an intramedullary
component [15].

Atypical teratoid-rhabdoid tumor (ATRT) of the
central nervous system is an aggressive malignant
tumor that occurs in children mainly under the age of
3 years. It is characterized by the deletion and/or
mutation of the SMARCB1/INI1 gene, which is
located on the long arm of chromosome 22q11,
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resulting in the loss of nuclear expression of protein
INI1, which can be detected by immunohistochemical
examination with anti-INI1 antibody. These tumors
are diagnosed mainly in the brain, while localization
in the spinal cord is extremely rare, with single
publications of clinical observations. Among primary
CNS tumors in children, ATRT accounts for 1.6%. In
most cases, ATRTs are localized in the cerebellar
hemisphere, but are also found in the suprasellar,
pineal, temporal, frontal, parietal and occipital
regions. At the same time, it should be noted that
infratentorial localization is characteristic for young
children under 3 years of age, and supratentorial
localization for children over 6 years of age [19].
ATRT is extremely rare in the spinal cord (4.6% of all
ATRT) [16-17].

Extramedullary-intradural tumors account for 70%
of all spinal cord tumors, of which neurinomas and
meningiomas occur in 25% of cases. Meningiomas
account for 20% of all central nervous system
tumors. The average age of patients is 45-61 year;
the ratio of women to men is 1.8:1. According to
modern histological classifications, meningiomas are
divided by the degree of malignancy into three
groups: typical (benign), atypical (semi-high-quality),
anaplastic (malignant). Anaplastic forms capable of
metastasis are found in 1.7% of observations [18].

Multiple meningiomas account for - 8% of their
total. Spinal meningiomas account for 1.2% of total
meningiomas and 15-30% of all primary spinal
tumors. Most spinal meningiomas belong to the
group of intradural extramedullary tumors; however,
there are tumors with extradural growth [18].

A small number of ectopic intramedullary
meningiomas have been described in the literature.
There are cases of multiple spinal meningiomas and
combinations of spinal meningiomas with cranial.
Histologically, among spinal meningiomas,
psammomatous forms are often found to be
relatively rare for cranial tumors. Spinal meningiomas
are often detected in the elderly, in patients over 60
they make up 60% of all primary spinal tumors. Most
meningiomas are found in the thoracic spine; in the
lumbar spine are extremely rare [19].

Neurinomas of the roots of the spinal nerves are
more often observed in the cervical and thoracic
parts than in the lumbar. Neurinomas have a
rounded, ovoid shape, can be in the form of an
hourglass (dumbbell-shaped), reaching an average
value of 2-3 cm (in the area of the horsetail and
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when entering the paravertebral region, they can
reach large sizes). Developing from sensitive roots,
they are located on the posterior lateral surface of
the spinal cord. As a rule, neurinomas are
encapsulated and well delimited from neighboring
structures by neoplasms, they can contain cysts.
Spinal cord root neurinomas can be combined with
neurofibromatosis. In 15-25% of cases, neurinomas
through the intervertebral opening can spread
extradurally - the so-called hourglass-type
neurinoma, especially for the cervical spine.
Peculiarities of extradural tumors in comparison with
subdurally located are their histological diversity,
large size, prevalence of malignant forms,
aggressive growth with pronounced structural
change of vertebrae [19].

Metastatic tumors are one of the most common
forms of skeletal tumors in general and the spine in
particular. Metastases can be single and multiple.
For most spinal metastases, a hematogenic
dissemination pathway is typical. Especially
osteotropic should be considered cancer of the
breast, lung, prostate, malignant neoplasms of the
kidneys and thyroid glands. At the same time, the
localization of the lesion is largely determined by the
degree of blood supply to the vertebra. Therefore,
the bodies of the vertebrae are more often affected
than the arches and spinous processes. In addition,
epidural metastasis can occur directly from a
metastatic focus or paravertebral tumor, as well as
through the cortical bone tissue of vertebral bodies
directly into the epidural space. Thoracic is a favorite
localization site for metastases [20].

In surgical practice and observations, they use
the anatomical classification:

. Subdural tumors:

- intramedullary

- extramedullary, emanating from the inner leaf of
the dura mater, the dental ligament, the pial shell, the
intradural part of the cerebrospinal root.

[l. Extradural tumors:

- primary of vertebrae, periosteum, ligaments,
cartilage, outer leaf of the dura mater;

- secondary metastatic.

Diagnostics.

CT: the density of some IMSCT increases during
a contrast study. Contrast CT makes it possible to
distinguish IMSCT from intradural-extramedullary
tumors; however, it is not able to distinguish between
different types of IMSCT.
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A new step in the field of improving diagnosis,
and therefore treatment of patients with spinal cord
diseases, was the use in neurosurgical practice of a
non-invasive method of research - magnetic
resonance imaging (MRI). Currently, MRI has come
first in the diagnosis of most spinal cord and spinal
cord diseases, sidelining methods such as
myelography and CT myelography. Radiological
diagnosis  of intramedullary tumors is quite
widespread, but most methods that can adequately
judge the presence of a tumor lesion require a lot of
attention. MRI is one of the most sensitive methods
in determining the change in spinal cord size in the
presence of an intramedullary tumor, the growth of
which is usually accompanied by a thickening of the
spinal cord. To determine the localization of the
tumor and its relative dimensions, T1 - weighted
tomograms are considered the most informative. At
the same time, intramedullary tumors have their own
features that allow them to be distinguished from
tumors of another localization. In T2 weighted
images, intramedullary tumors are characterized by
an increase in signal (to one degree or another)
compared to normal tissues. Moreover, signal
amplification can be heterogeneous [21-23].

The true boundaries of the tumor in this mode are
also almost impossible to determine, since the
peritumoral edema present around has an increased
signal and can merge with the signal from the tumor.
MRI myelography detects spinal cord expansion and
narrowing of subarachnoid space. Without
intravenous administration of contrast agent, MRI is
not informative, since isodense tumor tissue is
difficult to differentiate from spinal cord. In rare
cases, centers of increased density, intratumoral
hemorrhage or petrificates can be determined.
Spondylography is of little importance in the
diagnosis of astrocytes, since radiologically visible
bone changes are less common than in
ependymoma. The use of MRI should be considered
the most appropriate. The leading diagnostic method
is a CT study. A characteristic symptom for the
chordoma is calcification along the periphery of the
tumor, due to the presence of necrotized bone and
sites. Chordoma is characterized by osteolytic focus
of destruction, without clear contours, thinning and
destruction of crust layer with presence of
paravertebral component, clearly delimited from
adjacent organs and soft tissues [24].
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CONCLUSION

Thus, IMSCT s are a relatively rare pathology, but
cause great social and economic damage to society,
due to the fact that they affect children and adults of
working age. With the introduction of modern
neuroimaging research methods (MRI, spiral CT,
PET) into neurosurgical practice, the detectability of
IMTSC has increased significantly. However, the
problem of timely identification of IMTSC remains
urgent. Unlike brain tumors, these tumors are in most
cases benign. The clinical course of these tumors is
most often acute. Further histochemical and
immunological studies will establish the nature of
these neoplasms.
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