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Abstract

Improved results in the treatment of intraspinal tumors have followed greater sophistication of
diagnostic modalities and surgical techniques. Whereas originally tumors could be diagnosed
radiologically only by bone erosion seen on radiographic films, now mielography, computed
tomography (CT) and magnetic resonance imaging (MRI) provide precise localization. Indeed,
MRI is a stand-alone diagnostic preoperative study for virtually all intradural tumors. With the
advent of the operating microscope, microsurgical instruments, bipolar cautery and

intraoperative ultrasonography, combined with ultrasoniccavitation devices and other
techniques, surgeons can approach these tumors with greater ease.
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Introduction

In the literature, spinal meningiomas
account for 25-46% of spinal tumors,
with  7,5-12,7% of all meningiomas
occurring in the spinal canal.

The arachnoid cap cells or immature
fibroblasts of the dura are considered to
be the tumor precursor cells of
meningiomas. Most meningiomas are
found entirely intradurally. However,
transdural growth or entirely extradural
growth is also possible. Invasive growth
or hyperostotic reaction of the bone is
rare. The tumor attachment is often
lateral with a ventral or dorsal extension.

Meningiomas are observed
predominantly in the cervical (28%) and
thoracic spine (64%). Lumbar

meningiomas are rare (8%). They are
evenly distributed around the spinal cord
an may be located anteriorly (26%),
posteriorly (25%), or laterally (48%). In
the cervical area, anterior meningiomas
are more common than in the thoracic

spine  (47% and 18%, respectively),
whereas  most  of  the thoracic
meningiomas are  located laterally

compared to the cervical area (55% and
38%, respectively). In the lumbar region,
55% were located posteriorly.

The ratio of spinal to intracranial
meningiomas is about 1:8; the mean age
at presentation is 56 years. Multiple spinal
meningiomas are Due to the
predilection for the thoracic location and

rarc.
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functonal adaptability of the spinal cord,
clinical symtoms are very insidious.

A complete removal of spinal
meningiomas is achieved in the wvast
majority of cases, with a recurrence rate of
less than 10%.

Case Report

A 74 year old male noticed gait
disturbance of gradual onset with motor
weakness of the inferior limbs (Frankel
score=D) and a sensory impairment
below the level of T9, without sphincter
disturbances.

Since 3 months previously, he had
suffered from progressive thoracic pain.
Since 1 month previously the thoracic
back pain had worsened associated with
paresthesias in both legs, more on the
right side.

The MRI scan presented an intradural-
extramedullary tumor on the right side at
thoracic level T1-T2, with
compression of the spinal cord.
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Preoperative T2-weighted MRI scan

Axial section (at the level of the first

thoracic vertebra)

axial incidence) showing intradural
extramedullary tumor

A laminectomy at two levels (T1 and
T2) was performed and a meningioma
(WHO grade I) was totally removed. The
sensory roots at the level were completely
preserved.

The operation was performed with
general anesthesia. Central venous acces
and arterial pressure monitoring are
helpful. The operation was performed
with the patient in the prone position. All
presure points were well-paded. A
comfortable head rest is essential. For
patients with upper thoracic or cervical
tumors, three-point skull fixation with
the cervical spine in neurtral position is
best.

Priot to preparation and draping,
anterior-posterior roentgenograms were
obtained in this case, in order to best
localize the lesion. Alternatively, the
patient may be taken to the radiology
department prior to surgery, where
fluoroscopy can be employed to localize
these lesions relative to surface anatomy.
Although intraoperative evoked potential
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monitoring may be beneficial in some
cases, intradural extramedullary tumors
can be resected safely without this

additional monitoring,.

Figure 2 A xposue of the posterior medullar
surface at T1-T2 level

Figure 2 B Tumor dissection and
decompression of the medullar stem

Figure 2 C Reapproximation of the dura mater
after gross total removal

After preparation and draping, a
midline incision was employed and the
fascia was incised down to the spinous
processes. The muscular attachments
were  stripped  bilaterally in  the
subperiosteal plane, exposing the laminae
out to the facet joints. The spinous
processes and laminae of the 1 st and 2
nd  thoracic vertebrac were carefully
removed using bone rongeurs. Enough
bone was removed both above and below
the tumor to permit an adequate dural
opening.

At this point, the operating microscope
was brought into the field. The dura was
opened in the midline, taking care to
preserve  the arachnoid intact. A
microdissector was used to separate the
dura and arachnoid. Dural tack-up
sutures were placed and cottonoid
pledgets were laid over the exposed dura.
Tension on the sutures provides better
exposure and relative hemostasis from the
epidural space. The tumor was already
visible beneath the arachnoid.

The arachnoid was carefully opened by
sharp dissection. The tumor was dissected
within the tumor-cord interface. The
plane between the tumor and the spinal
cord was well-developed and easy to
delineate,  allowing  circumferential
arachnoid dissection and delivery of the
tumor capsule.

Meticulous hemostasis is essential
prior to dural closure. A watertight
closure followed. Muscle, fascia and
subcutaneous tissue were closed in
anatomic layers. An external drain was
used. The skin was finally closed and a
sterile gauze was placed above.
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Perioperative antibiotic prophylaxis,
careful wound closure, and
dexamethasone administration lessen the
risks of postoperative infection and
cerebrospinal fluid leakage.

The drain was discontinued the next
day.
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Figure 3 Postoperative MRI scan ,1 month
after surgery
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The postoperative sagittal MRI scan of
the thoracic region demonstrated tumor
removal and the contour of the spinal
cord without any signs of compression.
Two days after surgery the motor
weakness of the lower extremity was
improved, and the sensory impairment
diminished considerably.

Discussion

The key feature of slowly growing
tumors is the long history of signs and
symptoms due to the substantial plasticity
of the spinal cord. Acute onset with a
subarachnoid hemorrhage can also be a
rare presentation of spinal cord tumors

(such as neurinomas and cavernous
angiomas).
The signs and symtoms differ,

depending on: level, location,size of
tumor and speed of growth

Among patients with meningiomas,
four groups can be distinguished
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according to the growth pattern and
histology of the tumor: encapsulated, en
plaque growing, atypical, and malignant
meningiomas. With encpasulated
meningiomas, the preoperative history is
almost twice as long as compared to the
remaining groups. Of pacients with
encapsulated meningiomas, the wvast
majority (72%) complain about gait and
motor deficits as their major concern at
the time of surgery. With en plaque
growing tumors, the situation is quite
different, as pain and disesthesias become
more predominant (45%). With atypical
meningiomas, 71% are mainly concerned
about pain and disesthesias, while 29% are
disabled by gait problems. With malignant
meningiomas, 50% are troubled by pain,
and the other half by gait ataxia.

In general, extramedullary tumors
produce radicular and segmental deficits.
The above tumors reveal long tract
symptoms and signs in their advanced
stage. Lateralization or assimetry of early
signs and simptoms reflects the lateral
location of a tumor. Hemicord syndrome
or Brown-Sequard’s  syndrome @ is
observed commonly at the advanced
stage.

The  cardinal  symptoms  are:
progressive local pain, pain during
recumbency (nocturnal pain), radicular or
mielopathic pain, non-painful sensory

disturbances, motor weakness (gait
disturbance) , clumsiness and ataxia,
sphincter disturbances (usually

urogenital, less commonly anal)

The pain might be of the radicular
type, with radiation often increasing with
Valsalva’s  maneuver and/or  spine
movement. Segmental or medullary pain
(non-radicular, diffuse non-describable
pattern) might be present continuously,

radiating into the whole leg or one- half
of the body without affection of
movement.

A thorough neurological examination
is key to the assesment of spinal tumors.
Findings on clinical examination include:
sensory deficits , motor weakness, gait
disturbance, ataxia, bowel and bladder
dysfunction, torticollis and  spinal

diformity (scoliosis and kyphosis)

Diagnostic modalities

1. Magnetic resonance imaging - the
golden standard

Magnetic resonance imaging should be
performed as the first diagnostic modality
when symptoms and signs indicate a
spinal tumor should be suspected. The
other imaging modalities are second in
line.

MRI is the diagnostic imaging
procedure of choice. TIW — and T2W-
weighted images as well as gadolinium-
enhanced TI1W images should be
sistematically obtained. The entire spinal
cord must be studied.

At least two different imaging planes
should be used in order to locate the
tumor properly and to differentiate
intramedullary tumors from
extramedullary tumors. Coronal sections
can demonstrate a tumor in relation to the
bony structures in the same view as in the
operating room, which can be helpful in
planning the extent of laminectomy.

Meningiomas present as isointense
with cord on TIW images and T2W
images; moderate contrast enhancement
with or without association of dural tail;
there is no bone distruction; calcification
is occasional.

2. CT and Myelo-CT
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These are the methods of choice in
patients in whom MRI cannot be
performed because of contraindications
(e.g., pacemaker).

Typical findigs are: bony deformation
such as destruction, scalloping, widening

of the spinal canal and/or the
intervertebral ~ foramen, calcification,
contrast enhancement, spinal cord
compression.

Surgical treatment
The goal of surgery for any benign

intradural neoplasm is gross total
resection. Recent technological
developments such as MRI,

ultrasonography, the cavitron ultrasound

aspirator (CUSA), and microsurgical
technique with intraoperative
neurophysiological ~ monitoring  have

brought about a remarcable improvement
in surgical results.

The target level should be marked
under the fluoroscope prior to surgery.

Extension of laminectomies should be
one more lamina above and below tumor
extension.  This  enables  surgical
manipulation to be easy and safe and is
also appropriate for decompression. If
benign extramedullary tumors are found,
osteopladtic laminotomy might also be
considered to prevent traction damage or
kyphosis. Care should be taken at lest to
maintain the integrity of the facets to
preserve spinal stability.

Intraoperative neurophysiological
monitoring with somatosensory evoked
potentials  (SSEPs) is recommended.

There is no convincing reliable and useful
monitoring system which includes motor
evoked potentials at the moment.
Knowledge of standard peri-and
intraoperative management such as:

edema prevention, respiratory
management in cervical tumors, critical
interpretation  of  neurophysiological
monitoring , is key to succesful surgery.

Possible surgical complications
include: blader and bowel disfunction,
bleeding or hematoma, CSF leak,
infection, chronic pain, neurological
deterioration, sexual disfunction, spinal
instability, ventilator dependence, wound
dehiscence

In terms of outcome, postoperative
neurological orbidity in the surgery of
extramedullary tumors is usually less then

15%.  Total  recurrence rate  of
meningiomas is 7-15%. Neurological
function of a patient after surgical

intervention mostly depends on his or her
preoperative neurological condition.

Surgical approach for intradural
extramedullary tumors
Localization of intradural

extramedullary tumors can be classified
as:  posterior, posterolateral, lateral,
anterolateral, anterior.

Although most tumors can be
managed by standard laminectomy, the
approach can be varied accordingly such
as by wusing: hemilaminectomy and
complete laminectomy, costotransver-
sectomy, extracavitary approach, far lateral
laminectomy and partial facetectomy,
posterolateral approach through the facet
joint and pedicle, transthoracic approach,
far  lateral  approach  transcondylar
approach ~ for  tumors at  the
cervicomedullary  junction,  ventral
corpectomy.

Almost all meningiomas can be
completely removed, with excision or
coagulation of the dural attachment. The
recurrence rate following complete
resection is around 7-15%. There is no
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clear correlation between the result and
the extent of resection of the dural
attachment. The surgical approach is
usually via a laminectomy for midline
dorsal tumors. A hemilaminectomy can
sometimes be performed in small tumors
more laterally located. For tumors in a
lateroventral location, a lateral approach
has to be performed.

Conclusions

1. The use of spinal MR imaging, with
extremely accurate details, provides the
most useful and dependent diagnostic
tool

2.The surgical approach is usually via a
laminectomy for midline dorsal tumors. A
hemilaminectomy can sometimes be
performed in small tumors more laterally
located.

3. The modern operating microscope
provides an outstanding illumination and
magnification of the operating field and
allows a very careful and gentle tumor
dissection and removal

4. The use of the intraoperative “C-
arm” Roentgen equipment is extremely

beneficial, allowing a very exact
localization of the lesion

5.  Knowledge of peri-and
intraoperative management such as:
edema  prevention and respiratory

management in cervical tumors is key to
succesful surgery.
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