DOI: 10.1590/0004-282X20140101

ARTICLE

Foramen magnum meningiomas: surgical
treatment in a single public institution in a
developing country

Meningiomas do forame magno: tratamento cirGrgico em uma instituicao publica em um
pais em desenvolvimento

Benedicto Oscar Colli’, Carlos Gilberto Carlotti-Junior’, Jodo Alberto Assirati-Junior’, Luis Alencar
Biurrum Borba?, Vicente de Paulo Martins Coelho-Junior’, Luciano Neder®

ABSTRACT

Objective: To analyze the clinical outcome of patients with foramen magnum (FM) meningiomas. Method: Thirteen patients
(11 Feminine / 2 Masculine with FM meningiomas operated on through lateral suboccipital approach were studied. Clinical outcome
were analyzed using survival (SC) and recurrence-free survival curves (RFSC). Results: All tumors were World Health Organization grade I.
Total, subtotal and partial resections were acchieved in 69.2%, 23.1% and 7.7%, respectively, and SC was better for males and RFSC for
females. Tumor location, extent of resection and involvement of vertebral artery/lower cranial nerves did not influence SC and RFSC.
Recurrence rate was 7.7%. Operative mortality was 0. Main complications were transient (38.5%) and permanent (7.7%) lower cranial nerve
deficits, cerebrospinal fluid fistula (30.8%), and transient and permanent respiratory difficulties in 7.7% each. Conclusions: FM
meningiomas can be adequately treated in public hospitals in developing countries if a multidisciplinary team is available for managing
postoperative lower cranial nerve deficits.

Keywords: foramen magnum meningiomas, surgical treatment, extent of resection, survival, postoperative complications.

RESUMO

Objetivo: Analisar as evolucodes clinicas de 13 pacientes com meningiomas do forame magno (FM). Método: Foram estudados 13 pacientes
com meningiomas do FM (11 Feminino / 2 Masculino) operados por abordagem suboccipital lateral. As evolugoes clinicas foram analisadas
usando curvas de sobrevida (SC) e de sobrevida livre de doenca (RFSC). Resultados: Os 13 tumores eram Grau | da Organizagdo Mundial de
Salde. Resseccoes total, subtotal and parcial foram obtidas em 69,2%, 23,1 e 7,7%, respectivamente. A SC foi melhor para homens e a
RFSC foi melhor para mulheres. Localizacdo/ extensdo da resseccao/envolvimento da artéria vertebral/nervos cranianos baixos nao
influenciaram a SC/RFSC. A taxa de recorréncia foi 7,7%. A mortalidade operatéria foi zero. As principais complicacoes foram déficits de
nervos cranianos baixos transitorios (38,5%) e permanentes (7,7%); fistula de liquido cefalorraquidiano (30,8%) e dificuldades respiratorias
transitérias e permanentes em 7,7% cada. Conclusdes: Meningiomas do FM podem ser adequadamente tratados em hospitais publicos
em paises em desenvolvimento se houver uma equipe multidisciplinar para cuidar de déficits de nervos cranianos baixos pds-operatorios.

Palavras-chave: meningiomas do forame magno, tratamento cirlrgico, extensao da resseccao, sobrevida, complicagoes pos-operatorias.

Foramen magnum (FM) meningiomas are those arising
anteriorly from the inferior third of the clivus to the superior
edge of the C2 body, laterally from the jugular tubercle to
the C2 laminae, and posteriorly from the anterior border
of the occipital squama to the spinal process of C2'*
Despite locating in a narrow region, they have a slow growth
pattern with insidious clinical symptoms and late diagnosis®,
generally after reach a considerable size. Location close to

important neurovascular structures requires special skills
for its surgical resection. Choice of the surgical approach,
extent of bone resection, management of the vertebral artery
(VA) and involvement of lower cranial nerves (CN), are the
points of concern!>5678910.11,

Operative mortality for FM meningiomas has signific-
antly decreased over the last two decades. Nevertheless,

postoperative morbidity remains high and the best surgical
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approach for its resection is controversial®>!!>!1314151617

This study aimed to analyze the clinical outcome of a
group of patients with FM meningiomas operated in a public
general hospital.

METHOD

Patient population

This study was a retrospective review of data on medical
charts regarding the clinical, radiological, and surgical
aspects and the outcome of 13 patients with FM meningio-
mas consecutively treated at our hospital from May 1995 to
April 2012. They comprised 2.9% of patients with intracranial
meningiomas. Four of these patients were part of previous
multi-institutional publication'. Diagnosis and location of
tumors were performed using computed tomography (CT)
scans and/or magnetic resonance images (MRI) of the skull.

Clinical findings

Demographic characteristics of patients are presented in
Table. There was a female predominance (average female/
male rate of 55:1). Age ranged from 28 to 77 years old
(mean=54.15 standard deviation (SD)+15.40). Follow-up ran-
ged from 6 to 175 months (mean=47.31+37.97).

Signs and symptoms presented at admission are pre-
sented in Table. The most common were limbs weakness
in seven (53.8%), and occipital/neck pain and limb paresthe-
sias in four (30.8%) patients each. Motor signs of medullary/
upper spinal cord compression were detected in seven
(53.8%) patients, compromise of the IX, X and XI CN in four
(30.8%), of the XII in 3 (23.1%), of the VI cranial nerve in two
(15.4%), and of the V cranial nerve in one (7.7%) patient.
Although lower CN deficits were present in four patients,
only two of them had some related complaint.

Preoperative evaluation

Based on MRI examination, FM meningiomas were clas-
sified as anterior (attached to the anterior rim of the FM, dis-
placing the neuroaxis posteriorly), anterolateral (located at
the ventrolateral rim of the FM, displacing the neuroaxis
posterolaterally), and posterolateral (located at the dorsolat-
eral rim of the FM displacing the neuroaxis ventrolaterally)®.

Surgical treatment

Patients were operated on using microsurgical techni-
ques. The lateral suboccipital approach with partial resec-
tion of the posterior arch of the atlas was used. Patients
were operated on the three-quarter prone position and the
skin incision was in S-shape starting above the mastoid pro-
cess on the side of the tumor, and ending at the level of
C4-C5 in the midline (Figure 1). No intraoperative cranial
nerve monitoring was available for treating these patients.

In four patients with tumors placed anteriorly in the inferior
clivus, the posterior third of the occipital condyle was
resected after releasing the VA from the foramen transver-
sarium of C1. The decision to dislocate the vertebral artery
and to remove the occipital condyle and was made based
on tumor type and it was cited in previous study'. For
tumors with anterior implantation or implanted in the
inferior clivus, the vertebral artery was displaced and the
posterior third of the occipital condyle was resected.

In the postoperative period, special attention was paid
to the management of patients with lower CN deficits by a
multidisciplinary team including physicians, physiothera-
pists and phonoaudiologists.

Clinical-radiological follow-up

All patients were assessed clinically and the extent of
resection was assessed macroscopically during surgery and
postoperatively using CT or MRI during the first 72 hours,
6 months and one year after operation. Thereafter, the
patients were reevaluated annually. The extent of tumor
resection was defined as total (absence of residual tumor
or dural enhancement), subtotal (absence of tumor but pres-
ence of dural contrast enhancement), and partial (presence
of residual tumor).

Six (46.1%) patients had the tumor attached to the ante-
rolateral dura (Figures 1, 2), five (38.5%) to the clival dura
(anterior, Figure 3), one (7.7%) to the posterolateral dura
(Figure 4), and one (7.7%) had a wide dural attachment
(Figure 5). Tumor size and location are presented in Table.
Retrospective according  Cushing
Eisenhardt', showed nine patients with craniospinal
(69.2% - Figures 1, 3 and 5) and four with spinocranial
tumors (30.8% - Figure 2).

classification and

Outcome

Functional outcome was assessed at the preoperative,
postoperative (first 10 days), and at the last follow-up using
the Karnofsky Performance Scale (KPS). Patients were clas-
sified into three groups: (1) normal function/minimal symp-
toms, ability to work (KPS score, 80-100); (2) independent,
not working (KPS score, 70-80); and (3) moderate/severe
disability (KPS score, <70). For patients who experienced
tumor recurrence and clinical deterioration, the best KPS
score obtained during the follow-up course was used.
Follow-up analysis was performed using the Kaplan-Meier
survival curve (SC), and recurrence-free survival curve (RFSC).

Statistical analysis.

Statistical analysis was performed using the Chi-square
and the Fisher’s exact tests to compare proportions, and
the log-rank test for comparison of survival curves. An
a-error probability not exceeding 5% was considered signific-
ant for two-tailed probability tests. The tests were performed

Benedicto Oscar Colli et al. Foramen magnum meningiomas

529



anuiuo)

“erseydsAp piIA "NO
[IX-X| 40 sisated “Apeuwou
3unjjem ‘@010A JeseN

‘A1on0o8. 819)1dwo)

SETNeIIY]
a101dwo) Nem Ausp

(Yyuow gg) uolssaidoud
Jowny 01 yyes(q ‘e1deydsAp
ON 'saisied NO IX-XI
‘IA ¥1 1oddns yim Suiyiepm
‘Awoloayoely ‘uienied
AJojeldidsal jeuiwopqy

‘sisaled piw SND X pue
X ‘X1 ¥1 "eideydsAp piin

quin 1y
Jaddn say1 Jo sisesedouow
‘yoddns yum Supjiem

“Juswedeap 1usipedino
8y} woly pasieyosiq
‘uolleulweEx3 1euwJoN

"SellIAloe
a4 Arep Joj 1uspuadag
‘Auojoanbely ‘sisaledelyal
Asred NO IX-XI 34

Al

'saisied NO 1IX-XI IA ¥
‘Au03s041sES ‘AW0)08YdE}
‘Bunyiem padieyosiqg 1em

PaJaA028Y AUI0108YOBIL

‘SS9USN0IOSU0D
J0 uoissaldap ‘eixodAy
‘eluownaud aanelldsy

‘Juswieroldwl 8AIsseI80ld

"JusWanoldull aAISsaIS0.d

‘Buluesiom salsied
NO IX-XI ‘IA ‘siseediwsy
H PN “ersaunjoyoopelpsAp
‘ellewsAp ‘eixely (Q7)
3ea] 4G0 snosuenogng
‘Awojosyoedy ‘uleired
Aioredidsal jeuiwopqy

'saisied NO XI-XI ¥1

‘siseJedesia|

'SsauUyeam WO panoidul|

‘sols|ed
NO IX-XI 14 ‘seinzies
‘sipiduius|y “Awojosyoely
‘eluownaud aaneJldsy

‘pPeAjoAUl Ajeried
‘B Jelgepiop ‘paoe|dsip
pue psAjoAul NO [1X
Q0 40 g/1 Jols81sod - J71S

‘POAIOAUL "B
1BJqoIeA 1BwIXold
"paoeldsip NO [IX pue
X D0 40 €/1 Joueisod - 973

‘0044 "B Jedgemep Ajloliedns
paoeldsip NO |IX ‘Ajorieisod
paoerdsip NO IX - O71S

"POAJOAUL "B JB]18gel8)
“JOlIB4U| J01I8ISOd
+ "e1eigaue) - O1S

o9l) B
eagaien / NO X 1eulds
D0 40 /1 Jousisod + 1S

"90.) "B |elqeusA / NO

IX 18uldg AuwojosulweliweH
-€0-¢0 +071S

981} e |elgeLe
/ NQ IX 18ulds - 013

Aldolieyue-oldadns paoe|dsip

e Jeigenie ) paoe|dsip NO IX

Jeulds - (se8e1g om1) OIS

wo 0'e X 0%
X 0‘€ 1edarejoloiuy
Jeuidsoluel)
SNAIND JemoT -1

wo 1’7 X 2°C
X Z'c 1elarejolojuy
leurdsoluel)
SNAINYD JBMOT - LD

WO 97 X 6°C X §'C
- Joueluy jeuldsolues)
- SNAND JemoT]

wo g'g
X0’z X0'g - enbed
u3 - Jouelsod ‘esale)
‘Jollajuy jeuidsoluel)
- SNAIND JoMOT

Wwo Z°L X 9°L X2
Jousuy - Jeluesdoulds
1D - SNAID oMo

wo 0°¢
X €L X | ‘g Jousjuy
- Jeuidsoluel)
1D - SNAID Jemo]
WO Q°ZXGCXSC -
|eJaiej0loiuy
leurdsoiuel)
- SNAIND om0

wo 8'¢ X 0% X g%
Jolsiuy Jeuldsoluel)
SNAND -S1PPIN-1eM0T]

'saisjed NO |IX-XI ¥1
"90/0A 1BSBU pue SUIMOjemMS

10§ }INOIIP ‘UOIIBIASP 1D

'seisied NO [IX pue [X
X 17 ‘snwideisiu jeiuoziioy
‘11e8 oIXelY "SSaulzzip pue
souelRqUI BUujeMm ‘8inzies
‘90UBQJNISIP AJoWBW U820y

+sulqeg ‘eixelaldedAy desq

"SSBUMBaM 18gOY) PBalolIIsal
Jreyojesyp “squil) Jemo) eyl
Ul selsayisaled/ssauseam
‘(puey 1) seiseyisaled

'saisted NO [1IX-XI ‘IA 1
"UOISIA 81gNop ‘eyoepesH

+8Jequioy
‘B1I1BWISAD 17 ‘Sseauyeem
Sy »o8U pue swiie
‘s1a8ul} 8y} Ul seisayisaled

‘sisaledelial
ol3seds "Buiiem Joj JINOIIP
‘spuey ayj Ul selsayisaled

sisasedeliol
ol3sedg ‘sseusyeam
anIssal3old 1eqo)n

+31equioy
‘el1owWsAp 1y ‘eixayyaliadAy
deep ‘sisesedeuiel
onseds ‘(sow g)
s3a) pue sulie ayy ul
Ssauyeam /selsayisaled
ured 1e01AI80-011d1000

dn-mojjoj 3e
sgulpuly 1ealung

apes3 uosdwig

swoldwAs pue
sugis aAlesadolsod

sguipuly 1eaidins/A1ading

sainyesy 4N

swoldwAs pue sugig

4/%S9 avve0v780 NI
4/4/  3288L€L0 Zar
4/85  d6¢9€9,0 101
N/LY 162106%0 INS
4/69  491¢69%0 S4r
4€8580%0

4/%L E
375/6%00

4/%L SEON
HL9%70/,¢0

4/%9 VN
x9s/03y juaned

'sjuained syl Jo dn mopjos pue sSuipuly 1eoidins ‘BuiSewl ‘swoldwAs pue ugis ‘ezis Jown]| "d)gqel

Arg Neuropsiquiatr 2014;72(7):528-537

530



Progressive complete
recovery.
Progressive complete
recovery
Complete recovery.
Presenting psychiatric
disturbances. Refused
admission.
Complete recovery.
Feeding normally, Lf V, IX-
XII CN palsies.
Improvement from
diplopia.

%

Difficult to recover
respiratory drive.
Recovered after
tracheotomy. Gastrostomy.
Lt VI, IX, X and XI CN palsies.
Improving the muscular
strength and decrease of
the paresthesias.
Subcutaneous CSF leak
(LD).
Subcutaneous CSF leak
(LD).
V-VII, IX-XII left CN palsies.

SLC - Spinal XI CN
displaced; bulbar X| partially
and VI CN involved.
Vertebral a. free
SLC - Posterior 1/3 of OC
Spinal XI CN and C1-C2
displaced. Vertebral a.
partially involved.
SLC - Spinal XI CN and
C1-C2 displaced. Vertebral
a. partially involved..
SLC - Spinal XI CN and
C1-C2 displaced. Vertebral
a. partially involved..
SLC - Subtemporal/
Suboccipital Spinal XI CN
and C1-C2 displaced.
Vertebral a. involved.

Lower Clivus -
Craniospinal Anterior
-20x25x%x25cm
C1 - Lower Clivus
Spinocranial
Anterolateral 1,5 x
2,0x2,0cm
Lower Clivus - C1
Spinocranial-
Posterolateral 1,5 x
2,0x 1,0 cm
C2-C1-Lower Clivus
Spinocranial -
Anterolateral 2,0 x
3,5x17cm
Middle/Lower Clivus
Craniospinal
Anterolateral 3,0 x
4,0x2,0cm

C1: Posterior arch of the atlas; CN: cranial nerve; LD: lumbar drainage; Lt: left; OC: occipital condyle; Rt: right; SLC: suboccipital lateral craniotomy.

Occipital pain. Global
limb, gait difficult, and.
constipation and neck pain.
Hemicranial headache,
nauseas, dizziness and
photo / phonophobia.
Bilateral + Babinski.
Neck pain, incoordination,
weakeness and contractures
CN deficits.

exaggerated deep reflexes.
[t upper limb and Rt lower

Paretic gait, It hemiparesis.
in the limbs. Tetraparesis,
bilateral + Hoffman and Babinski.
Neck and throat pain. Lf V1,
V2 V3 hypoesthesia, Lt IX-XII

Progressive weakness in the

52/F
28/F

FBS 0913929H 30/M
SVC 0277434A  56/F
EAS 1091202K  41/F

Continuation
CMMOI
08608918
MIAB
0126708C

using Graph Pad PRISM (version 4.0; Graph Pad Software
Inc. San Diego, CA, USA).

RESULTS

All tumors were WHO grade I meningiomas™ (five
meningothelial, four transitional, one angioblastic, one fib-
rous, one psammomatous, and one meningioma without
other specification).

Follow-up review
Survival

The SC was better for male patients (p=0.0143, df=1,
log-rank test). SC were similar for patients according
tumor location (anterior vs. anterolateral) (p<<0.5204, df=1,
log-rank test), craniocaudal location (craniospinal vs. spino-
cranial) (p=04054, df=1, log-rank test), extent of resection
(total vs. subtotal/partial) (p=0.2482, df=1, log-rank test),
and involvement or not of VA/lower CN (p<<0.2482, log-
rank test).

Recurrence-free survival

Total recurrence rate along the follow-up was 7.8%
(1 patient submitted to partial resection). The RFSC was bet-
ter for female patients (p=0.0027, df=1, log-rank test), and
were similar for patients according tumor location (anterior
vs. anterolateral) (p=0.4142, df=1, log-rank test], craniocaudal
location (craniospinal vs. spinocranial) (p=0.7237, df=1, log-
rank test), extent of resection (total vs. subtotal/partial)
(p=0.1573, df=1, log-rank test), and involvement of the VA
and and/or lower CN (p<<0.2207, log-rank test)

Clinical-radiological outcome

Total resection was achieved in 9 (69.2%), subtotal in
three (23.1%), and partial resection was achieved in one
(7.7%) patient. Subtotal removal was achieved in three
patients with anterolateral meningiomas with large dural
attachment and involvement of the VA/lower CN. Partial
resection (decompression of the medulla and upper spinal
cord) was obtained in a patient with an “en plaque” menin-
gioma attached anteriorly and extending laterally and pos-
teriorly, involving the lower CN (Figure 5). This patient
died 39 months later due to tumor progression.

The main preoperative signs and symptoms improved
in nine (69.2%), 1 (7.7%) remained unchanged and three
patients had some worsening (Table). Occipital/neck pain
disappeared in all four patients, and paresthesias improved
in three (75%) of four patients. Motor signs of medullary/
upper spinal cord compression marked improved or disap-
peared in 6 (85.7%) of 7 patients.

Two patients with preoperative VI CN deficits did not
improve. The four patients with preoperative IX and X CN

Benedicto Oscar Colli et al. Foramen magnum meningiomas 531
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Figure 1. Pre- (A,B) and postoperative (G,H) resonance magnetic images with gadolinium and operative findings of a 70-year-old
female with recent memory disturbance, seizures, walking imbalance and dizziness and ataxic gait, horizontal nistagmus, left IX,X,
Xl and XII cranial nerve (CN) palsies at examination. A-B. T1-weighted images showing an anterolateral craniospinal tumor in the
foramen magnum, displacing the medulla posterolaterally. C. Incision used for suboccipital lateral approach to the tumor.
Exposure of the dura-mater of the posterior fossa after craniotomy and of the entry point of the vertebral artery (VA) in dura.
E. exposure of the tumor (tu) displacing the medulla (MO), the VA into the posterior fossa behind the tumor, and the Xl and XII CN
displaced posteriorly, over the tumor. F. VA, XI and XII CN and medulla after tumor resection. G-H. Four years postoperative T1-
weighted images showing unchanged residual tumor in the right anterolateral dura-mater.

deficits showed great functional improvement at the last
neurological examination. One (25%) patient with preopera-
tive XI cranial nerve deficit had complete recovery and
another (25%) have partial improvement. Partial improve-
ment of XII cranial nerve deficit was detected at the last fol-
low-up in one (33.3%) of 3 patients with preoperative deficit.

Postoperative outcome

Preoperative, immediate postoperative and follow-up
KPS scores were =80 in 9 (69.2%), 5 (38.5%), and 10
(76.9%) respectively (no significant difference, p=0.1028,
Chi-square test, df=2). Preoperative and immediate post-
operative KPS scores =80 were similar (p=0.2377, Fisher
exact test, df=1) and KPS scores =80 assessed at the last

follow up was better than those assessed in the immediate
postoperative (p=0.0414, Fisher exact test, df=1).
(30.8%) patients experienced
deterioration, two transients (KPS scores=70), and two
permanents (KPS scores=60), 7 (13.4%) had their KPS
scores unchanged and only one experienced improvement
(KPS=70). Assessment at the last follow-up demonstrated 8
(61.5%) additional patients presenting improvement from
the previous evaluation, 4 (30.8%) kept the same KPS score
and one had a KPS score worse than the preoperative.

Four
immediate postoperative

Four (44.4%) patients with craniospinal (3 transients and
one permanent), and one (25%) with spinocranial (transient)
experienced immediate postoperative deterioration, four
(44.4%) with craniospinal and 3 (75.0%) with spinocranial

grTT1980A0r 12 M 0913929
Dodcc: 820336)

Figure 2. Resonance magnetic images with gadolinium of a 30-years-old male with progressive weakness in the left upper limb
and right lower limb, gait difficult, and. constipation and neck pain and paretic gait, and left hemiparesis at examination. A-C.

Preoperative T1-weighted images showing an anterolateral spinocranial tumor in the foramen magnum, displacing the medulla
and the upper cord posterolaterally. D-E. Eight months postoperative T1-weighted images showing no residual tumor.

Arg Neuropsiquiatr 2014;72(7):528-537



Figure 3. Pre- (A,B) and postoperative (G,H) resonance magnetic images with gadolinium and operative findings of a 58-year-old
female with paresthesias on the right hand, weakness/paresthesias in the lower limbs. Wheelchair restricted, global weakness,
deep hyperreflexia, Babinski +. A-B. Preoperative T1-weighted images showing an anterior craniospinal tumor in the foramen
magnum, displacing the medulla posteriorly. C-D. exposure of the tumor (tu) displacing the medulla (MO), the posterior inferior
cerebellar artery (PICA) and the IX and X and Xl cranial nerve (CN), and VA, and medulla after tumor resection. F-G. Ninety months
postoperative T1-weighted images showing no residual tumor.

tumors had their KPS scores unchanged and one (11.1%)  (44.4%) additional patients with craniospinal and three
with craniospinal tumor experienced improvement in his  (75.0%) with spinocranial tumors presenting improvement
KPS score at the immediate postoperative evaluation. from the previous evaluations, 4 (44.4%) with craniospinal
Assessment at the last follow-up demonstrated four and one with spinocranial tumors kept the same KPS score

Figure 4. Resonance magnetic images with gadolinium of a 28-years-old female with hemicranial headache, nauseas, dizziness
and photo / phonophobia and bilateral + Babinski at examination. A-B. Preoperative T1-weighted images showing a posterolateral
craniospinal tumor in the foramen magnum, displacing the medulla and the upper cord anterolaterally. C-D. Five months
postoperative T1-weighted images showing no residual tumor and a residual fluid collection in the subcutaneous layers originated
from a cerebrospinal fluid fistula.

Benedicto Oscar Colli et al. Foramen magnum meningiomas 533
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Figure 5. Resonance magnetic images with gadolinium of a 47-years-old male with headache and double vision and with left VI,
[X-XII cranial nerve (CN) palsies at examination. A-C. Preoperative T1-weighted images showing an anteroposterolateral tumor

in the foramen magnum extending to the opposite side. displacing the medulla and the upper cord posterolaterally. D-F. 10 months
after partial resection T1- weighted images showing an en plaque spreading of the tumor through the dura mater. G-J. 3 years
after the partial resection T1- weighted images showing an en plaque spreading of the tumor through the dura mater, including

invasion of CN of foramina.

and one patient with craniospinal tumors had a KPS score
worse than the preoperative and immediate postoperative
KPS scores. The number of patients with craniospinal and
with spinocranial tumors with KPS=80 in the pre-, post-
operative and the last follow-up assessment were similar
(p=0.5884, Chi-square test, df=2)

Mortality and morbidity

There was no operative mortality. One patient died due
to tumor progression and another due to other cause (39
and 72 months, respectively, after surgery).

Six (46.2%) patients had postoperative neurological deficits
(Table), five of them transient (38.5%), and one (7.7%) perman-
ent. New lower CN deficits were observed in three patients,
two of them with concomitant transient VI cranial nerve palsy,
one with cerebellar signs and another with meningitis and sei-
zures. One patient had new transient VI and VII nerves par-
esis. Two patients had transient worsening of a previous
motor deficit (one hemiparesis and one tetraparesis).

One patient with postoperative VI CN deficit had partial
improvement and another had complete recovery. There
was great functional improvement of the IX and X CN

Arg Neuropsiquiatr 2014;72(7):528-537

postoperative deficits in two (66.7%) of three patients at
the last follow-up, despite persistence of paresis of these
nerves at neurological examination. Only one of seven (4
with preoperative and three with postoperative) patients
with IX and X CN paresis persisted with severe dysphagia
needing enteral feeding. One (33%) patient with post-
operative XI CN deficit had complete recovery and another
(33.3%) have partial improvement.

Three (23.1%) patients had subcutaneous craniospinal
fluid fistula causing bulging of the operative wound.
They were treated with lumbar drainage. Two (15.4%)
patients had respiratory difficulties due to cervico-medullary
disturbance and needed tracheotomy (one transient and
another permanent).

DISCUSSION

FM meningiomas are rare tumors (1.5-3.2% of intracra-
nial meningiomas)*®. They comprised 2.9% of patients with
histopathological diagnosis of intracranial meningioma oper-
ated at our hospital.



Classification

Bogorodinsky, in 1936, introduced the name craniospinal
for meningiomas originating from the basilar groove project-
ing through the FM and Cushing and Eisenhardt, in 1938,
named as spinocranial those originated lateral or posterolat-
eral to the upper spinal cord, projecting into the FM".

More recently a classification based on the dural inser-
tion of these meningiomas in the axial plane*® has been con-
sidered more useful from the surgical point of view'®. The
tumors are classified according to: (1) the compartment of
development (intradural, extradural, and intra- and extra-
dural), (2) the insertion on the dura in the axial plane
(anterior: insertion on both sides of the anterior midline;
lateral: insertion between the midline and the dentate
ligament; and posterior: insertion posterior to the dentate
ligament), and (3) the relation to the VA (above the
VA, below the VA, and on both sides of the VA). FM
meningiomas have anterolateral attachment in 52-84%,
anterior in 4-45%, posterolateral in 2.5-20%, and posterior
in 5-7%"*%"** The distribution in our series was similar,
with no case of posterior attachment. One of our cases
had an en plaque meningioma attached to the anterior, lat-
eral, and posterior dura-mater and, after a partial resection it
spread to the dura of the posterior fossa, including the CN
outlet foramina and the tentorium (Figure 5). These type

of tumor is considered rare®'.

Surgical treatment
Surgical approach

Posterior FM meningiomas can safely be resected via
a midline suboccipital approach®®. Nevertheless, the best
approach for lateral and for anterior FM meningiomas
is controversial>*%!%131617212223 * Midline approach is used
mainly for selected large tumors that can be debulked allow-
ing space for dissection of the surround neurovascular
structures. Three basic approaches has been used for this
proposal: the transoral, the far-lateral, posterolateral or lat-
eral suboccipital and the extreme-lateral or anterolateral®.
The transoral approach®, sporadically used, did not acquired
great acceptance specially because of its increased risk of
cerebrospinal fluid leak and meningitis, difficult access
for tumors with lateral extension and risk of postoperative
craniocervical instability and velopalatine insufficiency.
The far-lateral and the extreme-lateral approaches are the
most utilized nowadays®. In both approaches it is possible
to remove partially the occipital condyle but they provide
different exposure because of different angles of approaches
to the anterior FM®. The extreme-lateral approach requires
VA transposition for drilling the occipital condyle®”*.

Extent of removal of the occipital condyle has been per-
fomed according the contralateral extension of the tumor?,
ranging from 0-66%>"%'"*
far-lateral approach in transcondylar and retrocondylar if

. Bassiouni et al.'®, divided the

the occipital condyle is drilled or not. They found five pub-
lished series using the retrocondylar approach, with 100%
of complete resection in three of them”®, and 90 and
96% in the two others'™'®, with good results and low rates
of surgical morbidity and mortality. In our series, the far-
lateral approach was used for all patients and removal of
the posterior third of the occipital condyle after VA trans-
position was performed in four of them (three with antero-
lateral tumors and one with a posterolateral tumor). In a
retrospective analysis, one of these patients could have
its tumor resected without occipital condyle resection.
Although some authors consider occipital condyle removal
and mobilization of the VA be crucial for anterior and ante-
rolateral FM meningiomas resection'’, we agree with others
that the far-lateral approach is enough for this pur-
pose®TBHRIBIITEN and that, generally, there is no need of VA
transposition for intradural tumors®. In our opinion, occipital
condyle should be tailored for specific cases, generally for
small anterior placed tumors extending to the opposite side.

Extent of tumoral resection

Complete, subtotal, and partial resections were reported
in 77, 16, and 7%, respectively, in a multicentric study®,
and most recent series reported predominantly complete
or subtotal removal of the tumor and, exceptionally, partial

2,7,89,10,11,12,13,15,16,17,20,21,22,23,24,25,27,28,29,30 FaCtOrS preVent‘

removal
ing complete resection are tumor adherences to CN/VA
3927 Complete removal is
higher during the first surgery than after recurrence”.
Leaving small residual tumor can reduce morbidity in recur-
rent tumors™", but radical removal allows long stable post-
operative course, despite transient morbidity due to lower

CN deficits®. Our results are in agreement with the recent lit-

and invasiveness of the tumor

erature (complete removal in 69.2%, and subtotal in 23.1%).
Subtotal resections were due to extensive anterior dural
attachment and involvement of the VA/lower CN deficits.

Outcome and prognosis

Factors influencing the prognosis of patients with FM
meningiomas are anterior location®’, tumor size (bigger
lesions are easier to be resected), tumor invasiveness,

t'% absence of ara-

9,10,13

extradural extension®, VA encasemen

1328 “and adherences in recurrent lesions

chnoidal layer
Although our small number of patients do not allow incisive
affirmatives, despite of tumor involvement of VA/lower CN
in some of our patients, we did not find these variables to
be prognostic factors.

Although the SC have been better for male patients and
the RFSC for female patients, the small number of patients
do not allow definitive conclusions about differences in pro-
gnosis between both sexes for patients with FM meningiomas.

Not as expected, the SC and RFSC were similar for
patients submitted to total and to subtotal resection.
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However, only one among our patients recurred (patient
submitted to partial resection), and nine with total resection,
and three with subtotal resection (one with 6-months, one
with 22-months and one with 5-years follow-up). did not
recur. Therefore we believe that these results should be
attributed to the small number and to the short follow-up
of patients with subtotal resection.

Improvement from preoperative signs and symptoms
occurs in 57-100%, patients with FM meningiomas after
surgery, 2.5-20% remain unchanged and deterioration is
observed in 7.5-17.4%*%111315161721222536 - Qixty percent of
the patients with neurological deficits have complete
recovery or had good improvement. Despite a immediate
postoperative deterioration, there was a tendency of
increase (not significant) in the percentage of our patients
with good outcome (KPS=80), from preoperatively to the
last assessments.

Morbidity and mortality

Morbidity after resection of FM meningiomas includes
lower CN deficits, hemiparesis, tetraparesis, sensory deficits,
hydrocephalus, craniospinal fluid leak, meningitis and
general complications as pneumonia, and respiratory fail-
ure. In the last two decades transient and permanent mor-
bidity ranged from 0-72.5%>!131415161721222429 g d - from

0_30%2,5,1 1,12,13,15,16.17.21.22.23.25,26,29,30, Permanent

respectively.
morbidity is directed related to the location and extent of
the tumor. Postoperative complications occurred in (69.2%

of the patients in our series, 46.8% with neurological deficits
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