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Abstract: M
 eningiomas of the spinal canal are rare, in contrast to their cranial counterparts. This study reports on the dominant features of spinal
meningiomas before and after treatment. We treated 30 patients (23 female) with meningiomas of the spinal canal from 1992 to 2003.
The mean age was 68 (range: 43–91). Upon admission, 26 patients presented with a marked neurological deficit (11 paraparesis, 9
motor weakness, 4 myelopathic ataxia, 1 quadriplegia, and 1 cauda equina syndrome). Two patients had sensory deficits, and two
had pain only. The distribution of the tumors was as follows: 8 cases were cranio-cervical, 1 case was cervical, 6 cases were at the
cervico-thoracic junction, 9 cases were of the thoracic spine, 5 cases were of the thoracolumbar spine, and 1 case was of the lumbar
spine. Five cases also had intracranial manifestations. The mean interval between the onset of the first symptoms and treatment was
12 months. All cases were treated via (hemi)-laminectomy for complete removal of the tumor and occasionally via duraplasty. After a
mean follow-up of 3 years, symptoms had improved by 3 points (on a 5-point scale) in 3 cases, by 2 points in 7 cases, and by 1 point
in 12 cases; 7 cases were unchanged, and 1 case had worsened by 1 point. We observed 3 local recurrences. One case developed
manifestations at a different site. Spinal meningiomas are often diagnosed late, after they have already caused major neurological deficits. Nevertheless, owing to their benign character, the outcome is favorable when treated appropriately. The outcome depends above
all on the initial neurological status. The worse the deficit is, the less probable it is that the patient will recover neurologically.
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1. Introduction
Although meningiomas represent the second most
common intradural tumor of the spine after neurimomas
[1], they are relatively rare in contrast to their cranial
counterparts. It has long been recognized that they
have an especially favorable prognosis [2], owing to
their usually benign, well-circumscribed, and slow
progressive manifestations [3]. Nonetheless, numerous
problems with tumor recurrence, arachnoid scarring [4],
and cerebrospinal fluid fistulas [1] have been reported.
The purpose of this study is to elucidate the features
that had a major influence on the results of surgicallytreated spinal meningiomas.
The menigioma arises from the meningocyte, a
specialized cell found in the arachnoid layer of the
meninges. These cells accumulate in clusters at the tip
of the arachnoid granulations referred to as “arachnoid

cap cells.” Meningiomas usually develop intracranially.
Combinations with other manifestations are possible.
Ectopic localisations (i.e. skin lesions) have also been
reported [5].

2. Material and Methods
We treated 30 patients (23 female, 7 male) with
meningiomas of the spinal canal from 1992 to 2003.
The mean age was 68 (range 43–91). The age and sex
distribution of the patients is shown in Figure 1. Most of
the patients were in their sixties and seventies.
Upon admission, 26 patients presented with marked
neurological deficits (11 paraperesis, 9 motor weakness,
4 myelopathic ataxia, 1 quadriplegia, and 1 cauda equina
syndrome). Two patients had only sensory deficits, and
two had only pain. A neurological scoring system from
0 to 5 points developed by Klekamp and Samii [4,6]
* E-mail: jschroder@web.de
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Table 1.

Neurological Scoring System according to Klekamp & Samii [4]. The patient is classified by the worst score achieved in any category of
the table.

Score

Sensory Deficits, Pain, Dysesthesia

Motor Weakness

Gait, Ataxia

Bladder Function

Bowel Function

5

No Symptoms

Full Power

Normal

Normal

Normal

4

Present, Not Significant

Movement Against
Resistance

Unsteady
No Aid

Slight Disturbance,
No Cathether.

Slight Distur-bance,
Full Control

3

Significant, Function Not Restricted

Movement Against
Gravity

Mobile with Aid

Residual,
No Cathether

Laxatives, Full Control

2

Some Restriction of Function

Movement Without
Gravity

Few Steps with Aid

Catheter Sometimes

Loss of Control
Sometimes

1

Severe Restriction of Function

Contraction Without
movement

Standing with Aid

Catheter Often

Loss of Control Often

0

Incapacitated

Plegia

Wheelchair

Permanent Catheter

No Control

Figure 1.

Sex and age distribution of the patients.

remnant. The dural attachment was always coagulated
using bipolar coagulation forceps and removed as
radically as possible. Technical problems occurred
with tumors located anteriorly to the spinal cord. In
these cases, only limited manipulation of the cord was
possible, so a coagulation of the dural attachment without
complete resection was accepted. The primary closure
of the dura was possible in most cases. Otherwise, an
autogenous or graft duroplasty was performed.

2.1. Case Report
Figure 2.

Tumor distribution along the spine and localization.

was used for clinical evaluation (Table 1). The mean
± SD (range) interval between the first appearance of
symptoms and the establishment of the diagnosis was
12 ± 15 (8-48) months.
The distribution of the tumors was as follows: 8
cases were cranio-cervical, 1 case was cervical, 6 cases
were at the cervico-thoracic junction, 9 cases were of
the thoracic spine, 5 cases were of the thoracolumbar
spine, and 1 case was of the lumbar spine (Fig. 2) . Five
cases also had intracranial manifestations.
A microsurgical technique via a posterior approach
was employed on all patients. After a partial or complete
laminectomy and dural opening, a tumor debulking was
performed, followed by a complete removal of the tumor

The delay of treatment has an impact on the outcome
of spinal meningioma cases. For example, consider a
typical case of a 65 year-old woman. Six months prior
to surgery, she consulted her general practitioner with
unspecific midthoracal complaints and pins-and-needles
sensations on the bottoms of her feet. In the absence
of neurological deficits, a restless legs syndrome was
assumed and treated symptomatically. Three months
later, the symptoms had progressed to dysesthesia, pain,
and hypoesthesia of both legs. Another three months
later, the patient presented to us with an incomplete
spastic paraparesis, severe pain, hypoesthesia, and
the disturbance of thermal sensation from dermatoma
Th6 and Th7 downwards. MRI investigation (Fig. 3)
revealed a homogenous, Gadolinium-enhancing,
tumorous, intraspinal lesion at the Th5-level, which
was radiologically consistent with a meningioma.
Complete removal of the tumor was performed via
hemilaminectomy (Fig. 4). The histological investigation
revealed a meningioma of grade I according to the WHO
classification. The patient evidenced good recovery
within the next few days. At the three-year follow-up,
there was no recurrence of the tumor (Fig. 6). At the final
follow-up, she reported nearly complete resolution of the
initial complaints, though she still has ataxia, especially
when walking longer distances.

323

Spinal meningiomas:
Clinical and therapeutic considerations

Figure 3.

Sixty-five year-old female patient suffering from pain and gait disturbance for nine months. MRI revealing a homogenous Gadoliniumenhancing tumor at the Th5 level.

Figure 4.

Intraoperative view: the tumor prepared for removal via
hemilaminectomy.

3. Results
There was a considerable delay between the onset of
symptoms and the establishment of the diagnosis (mean:
12 months, range: 8-48 months). After correct diagnosis,
all patients were operated upon. The histological
324

diagnosis was as follows: a meningothelial meningioma
in 9 cases, a psammomatous meningioma in 3 cases,
a fibroblastic meningioma in 2 cases, a transitional
meningioma in 1 case, and an atypical meningioma
WHO grade II in 1 case. During surgery, the tumors
were found situated intradurally and extramedullary in 29
(97%) of the patients and extradurally in 1 (3%) patient.
No case of intramedullary meningioma was seen. Total
resection was achieved in 27 (90%) patients. In 3 cases,
incomplete resection was accepted to avoid further
neurological deficits.
Postoperative complications were observed in
three patients: two developed a cerebrospinal fluid leak
requiring revision, and one developed a disturbance
of cerebrospinal fluid passage requiring shunting.
After a mean follow-up of 3 years (range: 1-12 years),
symptoms have improved by 3 points in 3 cases, by 2
points in 7 cases, and by 1 point in 12 cases; 7 cases
were unchanged, and 1 case had worsened by 1 point.
The preoperative and postoperative neurological scores
are shown in Fig. 5. Postoperative outcome in regard
to improvement was better in patients with a higher
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Figure 5.

Preoperative and postoperative neurological status
according to the Klekamp & Samii scoring system.

Figure 6.

MRI 5 years postoperative: no recurrence of the tumor.

(3-5) preoperative Klekamp-Score (18 of these patients
achieved a high postoperative score, while 1 achieved
a low postoperative score) than in those with a lower
(0-2) preoperative Kleklamp-Score (7 of these patients
achieved a high postoperative score, while 4 achieved
a low postoperative score). A Chi-Square test revealed
the difference to be significant (p<0.05).
We observed 3 local recurrences. Two were growing
en-plaque meningotheliomatous meningiomas, grade I
according to the WHO classification, recurring after 3
years in one case and after 5 years in the other. The
other recurrence was an atypical WHO grade II tumor
recurring after 3 months. One case with a craniocervical
meningioma developed a manifestation at a different site
and recurred at the brain stem. All patients underwent a
reintervention; in the case of the atypical meningioma,
radiotherapy was also administered.

4. Discussion
Spinal meningiomas have long been recognized as
having a particularly favorable prognosis [2,3]. King
reported a series of 78 patients [2]. Postoperatively,
95% of them were independently mobile, even though
a quarter of the group, including four paraplegics, had
been unable to walk preoperatively. Gezen reported on
36 cases [3]. Total tumor removal was achieved in 35
(97%) cases, and 30 (83%) cases improved compared
to their preoperative status. Roux reviewed 54 cases
[7]. After a mean follow-up of 28 months, very good
functional results were attained in 85% of the cases and
good results in 13%, while only one case worsened.
Klekamp and Samii [4] reported one of the largest series
of spinal tumors, including 130 spinal meningiomas
in 117 patients. Of the 31 patients unable to walk

preoperatively, 80% regained independent mobility by
the one-year follow-up. Solero [8] reported that 92%
of 156 patients had a favorable outcome with mild or
no neurological deficits. Our results are comparable
with the literature: 93% of the patients are able to walk,
while only 2 of the 12 initially paraparetic or tetraparetic
patients remain wheelchair-dependent.
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In a series of 33 patients, Schaller [9] reported a
76% success rate with symptoms resolving completely
after surgery and 3% unchanged. Nevertheless, 21%
worsened; these patients had meningiomas of the
psammomatous type (at 66%, the most common type in
his series). We did not observe this connection between
histological type and outcome. Our most common type
was the meningotheliomatous meningioma, which
accounted for 57%, outnumbering the psammomatous
type, which accounted for only 20%.
Spinal meningiomas have their peak incidence in
patients in their sixties and seventies, with a female
predominance usually ranging from 3 to 1 [3] through
4 to 1 [2] and up to 5 to 1 [8]. Cohen-Gadol proposed
another smaller peak in younger patients at about 30
years of age [10]. These younger patients are more
prone to recurrence (recurrence rate 22%).
MRI is the imaging modality of choice and has
replaced myelography and CT [4]. Since MRI became
widely available, patients are referred earlier for
appropriate treatment. Nevertheless there is often
a delay between the onset of the first unspectacular
symptoms and the time of treatment, which ranges from
11 months [7] to 18 months [4] to even 5 years [2].
A 9% recurrence rate in cases with complete tumor
removal has been reported by Soleros [8]. Relapses
occurred from 4-17 years after the first operation. Schick

[11] reported an 8.6% recurrence rate after an average of
5.25 postoperative years. Roux [7] saw two recurrences
among 56 patients (3.7%). Morandi [12] did not observe
any recurrences at all in his series of 30 elderly patients
(>70 years old) followed up for a mean of 5 years.
Klekamp and Samii [4] reported a recurrence rate of
up to 20% within 5 years, with incompletely resected
growing en plaque meningiomas being explicitly worse
at 86%. They stressed the importance of complete
resection, not only for protection against recurrence but
also for the better initial outcome.
In conclusion, spinal meningiomas are often
diagnosed too late, after they have already caused major
neurological deficits. The initial symptoms are usually
unspectacular and must be recognized for what they are.
An MRI of the spine (not only cervical and lumbar) will
establish the diagnosis. The outcome depends on the
initial neurological status but is relatively favorable when
treated appropriately. The worse the deficit is, the less
probable it is that the patient will recover neurologically.
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