Med. J. Cairo Univ., Vol. 86, No. 7, December: 4073-4080, 2018

www.medicaljournalofcairouniversity.net

Surgical Management of Spinal Meningioma
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Abstract

Background: Meningioma is a common tumor that ac-
counts for 25-46% of spinal neoplasms. It is generally benign,
and slow growing. Spinal meningiomas occur after the fourth
decade of life Mostly, they are located in the intradural
compartment, generally respecting the pial layer of the spinal
cord. The most frequent site of spinal meningiomasis in the
thoracic region Clinical findings variate from mild to significant
neurologic dysfunction; the most frequent clinical findings
are back pain,sensori-motor deficit and sphincter dysfunction.
The goal of surgical treatment must be total resection, if
possible and usually not difficult.

Objective: This study was made to present the incidence,
clinical presentation, localization, techniques, used in the
management of spinal meningioma. And to evaluate the func-
tional outcome of surgically treated cases.

Patients and Methods: This is a retrospective study of
Sixteen patients with spinal meningiomas who had undergone
microsurgical resection were treated between 2012 and 2015
in our department. Clinical presentation, diagnosis, histological
examination, microsurgical resection, functional outcome
were evaluated, defining potential prognosis factors associated
with these lesions.

Results: Tumors site was intradural,extramedullary the
most common site was the thoracic region, posterolateral and
antero-lateral. Surgical resection was complete in 14 patients
(87.5%) and incomplete in 2 patients (12.5%) At the last
follow-up the neurological state was improved or unchanged
in 15 patients (93.75%) and worse in one patients (6.25%).

Conclusion: Magnetic resonance imaging is the best
imaging technique for diagnosis. Total tumor resection im-
proved the surgical results of spinal meningiomas.
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Introduction

MENINGIOMAS involving the spinal cord are
relatively rare in comparison to the intracranial
compartment accounting approximately 1.2% of
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all meningiomas of the central nervous system
[1,2] . Mostly, they are located in the intradural
compartment, generally respecting the pial layer
of the spinal cord. Isolated extradural spinal men-
ingiomas are rare [3]. By the introduction of modern
neuroimaging techniques and standard microneu-
rosurgical procedures, these tumours nowadays
can be removed with a low morbidity and mortality
[2,4] . Spinal meningiomas occur after the fourth
decade of life, over 70% of the patients are between
the ages of 40 and 70 years with a mean age of 50
years [1,5], thus, the occurrence in younger patients
should raise the suspicion of a genetically deter-
mined disorder as neurofibromatosis 2 or an asso-
ciation with aggressive histological subtype [6,7].
They are slow growing tumours and therefore, they
lead to symptoms due to significant spinal cord
compression. Local pain is one of the leading
symptoms, however, in aconsiderable number of
patients diagnosis is confirmed not until neurolog-
ical deficits or gait disturbances are present [3,8,9].

Patients and Methods

Between January 2012 and December 2015 a
total of 16 patients with a spinal meningioma
underwent micro neurosurgical resection. Exclusion
criteria included. (1) Meningioma en plaque or
totally calcified tumors, (2) Foramen magnum
meningioma as they have intra cranial compart-
ment. (3) Patient with complete hemiplagia, (4)
Recurrent cases The female gender was clearly
predominant with 14 female patients and 2 male
patients (female/male ratio 7:1) All these patients
were examined preoperatively including: Age-the
mean age was 69 years (range 17-88 years), the
mean duration of symptoms was 13,7 months,
scoring of motor weakness and sensory deficits,
was done. All patients were followed-up clinically
and by spinal MRI. The mean follow-up period
was 12 months Histological examination of the
specimen confirmed a grade I meningioma accord-
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ing to the WHO classification in 14 patients and
an atypical meningiomagrade |1 in 2 patients.

Contrast enhanced spinal MRI was the diagnostic
tool of choice and performed routinely for preop-

erative evaluation in all patients. To determine the

spinal level, size and the dural attachment of the
meningiomaand its relation to the spinal cord. All

meningiomas were operated in the prone position

using a microsurgical technique viaamidline skin
incision extending two levels above and below the
extent of the lesion. A monosegmental or multiseg-

mental laminectomy was performed above and
below the extent of the tumor removal of the
meningiomawas performed under standard micro-
surgical conditions, when necessary, a surgical

aspirator (Cooper Ultrasonic Surgical Aspirator)

and laser were also applied. In 5 cases intraoperative
monitoring of somatosensory evoked potentials
(SSEP). Was used the dural attachment was com-
pletely resected if the spinal menigiomawas located
dorsally or dorsolaterally. In these cases, duraplasty

was performed with autol ogeous fascia obtained
during the operative approach. In ventrally located
tumours the dural attachment was not excised but
extensively bipolar cauterized After tumor com-

pletely removal and careful hemostasis, the dura
was primarily closed in awatertight manner. The
grading system according to Simpson (1957) for

meningiomas in this area. Therefore, meningiomas
of this study resection was defined as “ compl ete”

according to intraoperative observations and post-
operative MRI corresponding to Simpson's grade
lorll.

Results

There were 14 female and 2 male patients. Age
ranged from 17 to 88 years (mean 69 years). The
mean follow-up period was 12 months including
a complete neurological examination and postop-
erative MRI studies Tumors site was thoracic,
intradural, extramedullary, most common, poster-
olateral 11 cases, antero-lateral 2 cases, anterior
to the spinal cord 1 cases; cervical intradural,
extramedullary, postero-lateral 1 cases, anterior to
the spinal cord 1 case and no cases were reported
in the lumbar region in this study motor deficits
werein 81.25% of the patients. Gait disturbances
were observed in 75%. In 37.5% the patients were
unable to walk due to significant neurological
deficits and half of the patients (50%) complained
about local pain. Sensory lossin (50%) Sphincter
disturbances were found in 13 patients (3 1.25%).
Histopathology reveal ed the presence of meningi-
omas WHO grade | lesions: Meningotheliomatous
type 11 cases, psammomatous type 1 cases, transi-
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tional type 1 cases, fibroustype 1 case, microcystic
one case and only 2 cases atypical meningioma
WHO grade Il in 14 case (87.5%) the spinal men-

ingiomawas removed completely (Simpson's grade
[ or 1) and in 2 cases (12.5%) incompletely (Simp-

son's grade 111). Partial tumour calcification was
observed in two patients (12.5%) and complete
calcification in one cases (6.25%). Transient motor
deficits were observed in 2 cases anteriorly placed

tumors one thoracic and one cervical A postopera-

tive DVT occurred in two cases, a cerebrospinal

fluid fistulain 2 cases and a prolonged wound
healing in one case. None of these patients required
surgical repair and all recovered completely with
conservative treatment we had recurrence in one
patient which had a complete tumour resection
initially his histological examination was WHO
grade | the patient with recurrent tumour underwent

a second operation. The tumour was resected com-

pletely and the new histopathology was semima-
lignant meningioma. Considering the functional

outcome 63.5% who were able to walk indecently
became 81.25%.

Case presentation:
Thirty five year old, housewife, female patient.

Complaints:
* Back pain for 9 months.
« Bilateral lower limb heavinessfor 1 months.

Examination:
* Bilateral lower limb weakness Grade I V.
» Mild hypertonia in both lower limb.
» Mild hyperreflexia in both lower limb.
* Sensory level at the umbilicus.
» Continent.
* No pathological reflexes.

Imaging:

* MRI dorsal spine was done showed: D11,12
well-circumscribed, broad-based dural attach-
ment mass, homogeneous enhancement com-
pressing the spinal cord.

* In T1 isointense to slightly hypointense.

* In T2 isointense to slightly hyperintense.

Operative findings.
* Excision was performed through posterior
approach.
* Midline back skin incision.
» Laminectomy of D11, 12.
* Opening of the dura matter.
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* Total surgical excision of the Intradural ex- Postoperative: The patient has excellent result
tramedullary mass. Extracted tumor showing pain and weakness improved.
awell encapsulated mass measuring 1.6x1 Post operative MRI: Was performed showing
x0.8cm. mass removal at D11,12 level.

* Closure of the duraand wound in layers. Pathology: Transitional meningioma WHO G 1.

Fig. (1): Preoperative sagittal T1-weighted MRI with contrast showing homogeneous enhancement
D11, 12 lesion.

Fig. (2): Preoperative sagittal T1-weighted MRI showing slightly hypointense D11,12 lesion.
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Fig. (3): Preoperative sagittal T2-weighted MRI slightly hyperintense D11, 12 lesion.

Fig. (4): Preoperativeaxial T2weighted MRI slightly hyperintense D11, 12 lesion compressing the cord.

Fig. (5): Preoperativeaxia T1weighted MRI with contrastshowing homogeneous enhancement D11,
12 lesion.
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Fig. (6): Intra-operative findings of intradural extramedullary Fig. (7): Post-operative T2W MRI showing mass removal at
mass excision. D 11-D 12 level.

Fig. (8): Post-operative sagittal TIW MRI showing mass Fig. (9): Post-operative sagittal TIW MRI with contrastshow-
removal at D11-D12 level. ing total massremoval at D11-D12 level.

Fig. (10): Post-operative axial T1W with and without contrast MRI with contrastshowing total mass removal
at D11-D12 |evel.
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Discussion

M eningiomas are benign tumours mostly locat-
ed in the intracranial compartment. Spinal menin-
giomas are rare and account about 1.2% of all
meningiomas and 25% of all spinal cord tumours
[8] . Thefirst case of a successful removal was
accomplished by Victor Horsley more than a cen-
tury ago [10,11] . The primary goal of surgery isto
achieve complete tumour removal and to avoid
additional neurological damage. In the era before
the introduction of the microscope in neurosurgery,
good results were reported although some postop-
erative transient neurological deterioration was
observed by some authors [7,12,13] . In the last
decades, safety of neurosurgical proceduresin-
creased due to technical developments for tumour
resection and the routine use of neurophysiological
intraoperative monitoring [14-16] . Thereisafemale
predominance in the adult population: female to
maleratio is 2:1 in intracranial meningiomas and
9:1 for spinal meningiomas, no sex predilectionin
children [17-20] . In my present series, thefemale/
male ratio was 7: 1. Femal e predominance could
be explained by hormonal factorsAlthough the
theory about the effect of hormones on meningioma
has been controversial, hormonal studies have
shown the existence of progesterone and estrogen
receptors frequently found on histological exami-
nation, as well as the reports of an association
between meningioma and breast cancer.

The presumed site of origin of spinal meningi-
omas from arachnoidal cap cellslocated in the
leptomeninges at the spinal nerve root exit zones,
adiacent to them denticulate ligaments or entry
zones of arteriesin the spinal canal; explaining
why these tumors frequently arisein alateral
location to the spinal cord [21,22] . The most common
topography is the thoracic spine 80%, (laterally
45-71%, postero-laterally 10-31% or antero-
laterally to the spinal cord 15-27% in our study
the results were 87%, in the thoracic region and
their distribution was (laterally 68.75%, postero-
laterally 12.5% or antero-laterally to the spinal
cord 6.25%) in the cervical it is present in 15% of
cases and tends to be more anterior in our study it
was 12.5% of cases spina meningiomaisvery rare
in lumbar spine 1-2% our study did not include
any lumbar cases. Unspecific symptoms as local
pain are often misinterpreted, until diagnosisis
confirmed by neuroimaging procedures. At the
time of diagnosis, however, a considerable number
of patients were not able to walk independently.
Delay of diagnosis as the result of failure to con-
sider a slow growing spinal tumour responsible
for longstanding back pain or neurological deficits
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was already observed by Penaet al., [23]. In our
series the rate of patients unable to walk was 37.5%.
Thisisin accordance with the literature. Klekamp
et Samii reported that 59% demonstrated gait ataxia
as predominant neurological symptom on admis-
sion, and atotal of 31 out of 117 patients (26.5%)

were unable to walk [18] . In other series, therate
of patients unable to walk independently ranges
between 21 and 53% [4-6,8,10,15,18] . In our study,
the rate of complete resection of spinal meningi-
omas was 87.5%. Thisrate is in accordance with
the literature, where the rates of complete tumour
removal are reported to be between 82 and 98%
[4-8,13,15,18] . Compl ete resection according to
Simpsons grade |1 was performed in our study
group. The rate of resection of the dural attachment
is reported to be between 14 and 58% [8,13,15,18] .
Thisisthe result of the posterior operative approach
in amost all cases and the difficulty of dural

reconstruction ventral to the spinal cord. Tumour
resection and following bipolar coagulation is
generally considered to be adequate and effective.

Concerning the functional results of surgery. In
our study the outcome was improved or unchanged
in 93.7% at the time of last follow-up. Before
surgery only 63.5% of our patients were able to
walk independently, after surgery significant im-

provement was observed and this rate increases
up to 81.25%. Similar results were reported by
others. In Klekamp. Samii's series, 31 out of 117
patients were unable to walk preoperatively. Of
these, 29% could walk again before discharge and
57% within 3 months of rehabilitation [18]. In
earlier series, others observed that the immediate
postoperative course was characterized by a more-
or-less pronounced transient neurological deterio-

ration [18] . In our study we faced it in 2 cases After
the introduction of the operative microscope and
microneurosurgical procedures, the percentage
markedly declined . Excellent or good results range
between 79 and 98% [4,7, 8,13,15,18] . Potential risk
for permanent neurological deterioration. In our

study, the existence of tumour calcification bears
an increased risk for poor neurological outcome
[8] . The evidence of calcification makes surgical

removal difficult and increases the risk for neuro-

logical damage study Morandi et al., evaluated 30
patients over 70 years and reported improved func

tional outcome in all cases.and thus denying the
relation between age and outcome [5-22] . In our
study we had recurrence in one case 6.25%. The
recurrence rate for spinal meningiomasis generally

low ranging between 0 and 13% although the grade
of tumour resection was Simpson's grade I in the
magjority of in the presented series [4,8-10,18] . Mir-
imanoff et al., evaluated the recurrence rate of
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meningiomas and their progression after neurosur-
gical resection. They observed no tumour recur-
rence within the first 5 years, but arate of 13% at
the 10 yearsfollow-up [9]. In the literature, there
seems to be no doubt that there is no correlation
between the extension of dural resection and the
risk for tumour recurrence. Some authors rather
observed a higher recurrence rate in patients with
radical tumour resection compared to patients,

where the dural attachment was coagulated only
[8, 18] . Reoperation with total tumour resection is
generally possible, but remains a surgical challenge.

Some centers advocate adjuvant radiotherapy
for recurrent tumours, but thereis still alack of
evidence that radiotherapy reduces the risk of
tumour regrowth [24,9,13] . Thus, adjuvant radiation
treatment should be preserved for malignant spinal
meningiomas only.

Conclusion:

Despite the retrospective character of this study
and its limited cases we can conclude that resection
of spinal meningiomas is a safe and most effective
procedure. There might be a higher surgical risk
for calcified tumours, incomplete resection. Ac-
cording to Simpsons grade 11 is the result of the
posterior operative approach in amost all cases
and the difficulty of dural reconstruction ventral
to the spinal cord. Tumour resection and following
bipolar coagulation is generally considered to be
adequate and effective. And does not increace the
recurrence rate.
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