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Surgical anatomy of foramen magnum

» F M - located 1n the occipital bone

» Three parts of occipital bones :

1 — Squamous part — Contain F M

2 - Basal (clival) part — Ant. to the FM

3 - Condylar part - Connects the squamous GB
and clivus

wider posteriorly than anteriorly

>

» Narrower anterior part sits above the odortoid process

» Wider posterior part transmits the medulla
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Dorsal surface

Lower portion

o Gracile tubercle: produced by
underlying gracile nucleus

o Cuneate tubercle: marks the site Q@b £
of cuneate nucleus @
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Ventral Surface of Mg#ulla Oblongata
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— pyramids
v Oy — large motor tract
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Structure of the medulla oblongata

\46‘ Autonomic centers
D .\
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Reticular formation —
Cardiovascular centers -

Respiratory rhythmicity -
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Two views of the structure
of the medulla oblongata
showing its landmarks
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intellectual functions A complex somatic C}}
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- Conscious and subconscious regu- « Adjusts output of Q\
lation of skeletal muscle contractions other somatic motor<®
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somatic motor responses

« Maintenance of
consciousness
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Figure 9.,»*\11terior view of the brainstem showing the posterior fossa

vasculgtzation. VA: vertebral artery, BA: basilar artery (with fenestra-

tio{f§) AICA: anterior inferior cerebellar artery; IIICN: oculomotor nerve;
: superior cerebellar artery, OQ: optic chiasm.
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Vascular Tumors of the CV
Junchon

Mostly Intg@dural
> Ménmgloma
> Schwannoma (CN XII)
g"“@& > Hemangioblastoma

s > Metastatic Tumors

P <
4 o
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Mostly Extradural:
> Chordoma (rarely vascular)
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Anglographlc Work Up

Not Need@ﬁ for small tumors with well
defined ~vascular anatomy by MRI /MRA

..\@b'
R

Vert@bral Artery: @f
§ Slze Dominance and Collateral ClrcuLa‘tlon
,@*% > ? Encasement; oo°"*

O
©

& >?PICA; ?Anterior Spinal Arte:gf

Venous System:
> Sigmoid sinus/ Jugular Bg&b’?
> If occluded, collateral @rculatlon?

?
©
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Endovascular Embolization:
Helpful when Near Complete

ECA Brarwﬁes
> Ascendlrlgf Pharyngeal Artery : >

@\\"’

use Iarg%@olyvmyl Alcohol particles 250 to 350 mlcrons
> Oc;mpltal Artery branches- watch for anastomosis Wlth

thQﬁ?A boc;\\°°
> Vertebral Artery Branches:
(19\ 606
= Rarely Embolizable: High risk of reﬂux often, multiple
small branches =

.(\’0

> Onyx®, or nBCA may be used @\@
> We have only used particles:”

N
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Foramen Magnggm Meningioma: Types

{\.
Q‘b

> Predomlnanw above the FM (Lower clival)
> At the FI\/Lo‘to C1-2

> Belowbthe Foramen Magnum (down to C3) &
\9@? \Q’Qkéo
‘0 be(\
> Malnly Lateral &
& Anterolateral (majority) &
o’ &
> Mainly Anterior (rare) o
: <P
Consistency:
> Soft (Rare); Firm and flbrous(common)
Calcification g‘*
©§O’

> High Vascularity indicate§ a WHO Grade 2 or 3 tumor



FM Memngi@ma Risk Factors

@

Size : Small <°o?cm Medium 2 to 3.9 cm:;

Large = 4 Qm \
Er VA (one or both), PICA; Anterior &

SplryavTArtery Perforating Branches on»“
& Anterior Spinal Vein .000“00

?@Oﬁ“@ Flare Slgnal @eﬁ MRI +

N <

Rrior Surgery or Radiotherapy &
Hydrocephalus \&3\\
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Preopggﬁ?ive Work Up

Audiogram

Voice and éwallowmg Evaluation
MRI $éan

C'[ Wlth bone Windows

@ﬁnglography for large and artery encasu@fg
+ lesions

VA, Sinuses, Jugular bulb, collatérals
MRA and MRV for smaller IesL@hs

Embolization (PVA) for vaspular lesions

o¥
<
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Anesthesia and Monitoring

W)
006\
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Totél Intravenous AnestheS|a
Cranlal Nerves 7,8,10, 11 .
-~ SSEPs
MEPs &



Operaterve Approach
Tumors are Rarely Posterior to the Cord
Antero- Iazteral or Anterior location

o

So, thg Approach
> Postero Lateral: (Extreme Lateral, Reffo
ccmdylar) 5

Q
\??7 0
©

s > Lateral: (Extreme Lateral, Partial, Trans
condylar); Occipito- cervical fusion R*arely needed

> Anterior Approach (Trans Oral) Not

used; High risk of CSF leak, AH‘ the relevant
anatomy not.exposed <

%



\\%NATOMY OF MUSCLE
LAYERS






Spinal Accessory Nerve

N

ALCOMny



I{Qa»f‘ient Position

> | ateral Approach Combined with Petrosal, or
> Need i@r Radial Artery/ Saphenous Vein Extraction

% C1 rofates on C2, stretches VA, may occlude it &
(domlnaﬁ‘t VA especially) Q&\

‘Check for excessive Neck rotation with Retrogﬁade
& Jugular Bulb Pressure, Trans cranial DoppI@sr> and

&  MEPs =

N ¥
* 1 Lateral — &
> Better Position; less risk of VA@CCIUSlon

> RAG Taken from Upper Arm or S@G from Lower Leg

>|ntraoperative Angio can be damé with insertion of Arrow
Femoral Sheath &









IncisiQﬁ‘"’band First Layer

A C- shapsd Incision is preferred to an
mverte@U -shaped incision

R\
&

Sklmélevatlon usually with the SCM

S@M can be separately reflected mfarlorly
& for lesions lower than C2

3 Below C2, Spinal XI| crosses f[@m SCM to

Trapezius, needs to be |dentﬁ1ed and
preserved S






Second A d Third Layer

4@

booéplenlus Capitis Reflected Posteriorly
o %emlsplnalls Capitis, and Longissimus

b.

Capitis R@fleoted Inferiorly ) &
\\«@6 Mastoid Tip, and C1 Transverse Proces%
ane Important Landmarks ; Are Palpated Now .000@
\@A \ob"d\\
o &
\«@éb R
S r
&
&'?\\
@"’(&&
@\\A



Fow‘th Layer

Superior and Inferlor Oblique cut and reflected
medially erm C1 Transverse Process

_onglssmUs Cervicalis may be reflected 3
nferlogw &
?ec&ms Capitis Major Elevated from Subocc@"ltal
B@ne
o Lamlna of C1 palpated, VA venous pIexUs
<% visible e

VA identified deep to the venous ,@”Iexus at C1,
or between C1 and C2 (C2 nenve root)

Venous bleeding may be coﬁfrolled with bipolar
cautery and fibrin glue \@

P




How to flnd Ihe Vertebral Artery

C1-C2 (Termlnal V2 Segment) :
> C2 r®°bt crosses lateral to it 3

\5\\

> Lﬁnger segment, often more easily found o<
z» Deep to Longissimus Cervicalis Muscle

%uperlor to C1 (V3 Segment) : @Q@b"o

XY
@ v

s > Venous Plexus Pt
> Sub occipital Triangle Musc;l%s
> Bony Groove on C1 Iamu@ra
Micro Doppler, NaV|gat|on Qealtered anatomy)

f»°



RS
V2-3 Exposure
VA Teéinslocated;
Paftial C1-Occipital




Dural Closure







Craniotomy.and Laminectomy

(\
4@

Sub ocmpltaar Craniotomy incl. Foramen Magnum
for Crama* Cases

Mastmdo‘Bone Drilled to expose the Medial edge of th
S|grm?|d sinus QQ

QN / runs deep and anteriorly, can be found by ﬂ‘ﬁdlng
**ihe lateral semicircular canal, or the dlgastrlc g?oove
\«@“ Not Necessary to Expose it b

" Lateral half laminectomy C1 to C;}

\\\

for spinal and Foramen Magngm cases

@b'
~o



VA Translocated;
Contralateral VA Seen

(2)
K

@oﬁural Opening;
\«©v No VA Translocation



_Closure

(\
&
&

Fascial Graﬁ‘ or Dural Substitute must be used
to close the defect, suture circumferentially

(,JG

using the perladventmél
cuff Of tissue @@Q
$F|br|n Glue
" Muscles must be reapplied anatomlcaﬂy to allow
vascularized closure Q
Ventriculostomy in case of redgbperatlons
Hydrocephalus g"’

May need Trapezius fIaQ\«i»f@Omuscles atrophic



Foramen Magnum Meningioma:
Why Do Art ‘Extreme Lateral
Approach’?

Early Devaascularlzatlon of Tumor
Brain Sjem /' Spinal Cord manipulated minimallys

Totalfl' umor Resection with the Dura (Slmpsgah
Gmde 1) Is Possible In Most Primary Cases

sLocal Recurrence Is Rare After Total of
o Microsurgical Removal S

0 @
v %eé
@

CSF Leak is Rare

Direct Proximal Control of the \AA (Contralateral
VA can be exposed mtradur@f?)

<



Transfacetal Approach:
Le5|ons from FM to C3

Facet r@moved up to the foramen
tran&versarlum

N

& &

?3\
( .

«@@VA unroofed if needed .

Hemi laminectomy

o
<

P



s Facetal Approach

rah

U

Spinal Cord









Foramen Ma?um Meningiomas

A Partial 'l:ran condylar Approach is
|nd|0ated ‘when the tumor is Anteriorly
placeﬁ to the Spinal Cord and Medulla g‘

A@Retro condylar Approach may be .+
& performed when the tumor is Laterel to the

«©

< Spinal Cord and Medulla c,}@’

A Complete Trans CondylarApproach IS
Rarely Needed; so an @f

/
QQ’

.b\



Summary of HMC Cases
(2005- 29‘*16 surgeon LNS)

Total cases n= 204@(F 14, 66.6% ; M=7, 33.3%)
Mean age 5&% yrs(Range 14-78)

Mean syrﬁptom duration 23.6 months(Range 0.25 - 120) &

Lowe(g’éranlal nerve involvement, n=5 (23.8%) ; &
Hydvrocephalus n=6(28.5%) o

Famlly history of cranial meningioma ,n=3(14. 2%3
"o  Extraneural malignancy ,n=2(9.5%) y &

© “Mean Preop KPS 71.8 (Range 50 — 90) &
Location:; &

Central, n=11 (52.4%)
Centrolateral / Lateral ,n510 (47.6%)
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Predominantlgqvé%ove FM, n=15 (71.4%)

Predomlnaﬁﬂy below FM, n= 6 (28.6%)
Artery Encagzément n=4 (19%)

Vert@bral artery, n=4 (19%) &
PEA n=2 (9.5%)
Tg@@nor Sizes; &
& Small,<2cms;n=6(28.6%)
& Medium,2-3.9cms; n=9(42.8%)
) Large,>4cms; n=6(28.6%) &@f
Mean maximum tumor size 3.3{:00?}\?3
Preop EVD @\&"’@

n=6 (28.6%) &
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Approaches 5 of
Far Lateral , —o1°4(66.6%)
Extreme Lateral n=7(33.3%)

Q,Q

(Transcondyka\} n=19, 90.4% ; Retrocondylar n=1,4.7% ; Transfacetal n=1,4.7%)

b.
.s\@

Mean suavﬁery duration 8.2 hours (Range 5.1- 12.25) @Qﬁ

Mean\éstlmated blood loss 415ml (Range 100- 1200}‘?
Rgéectlon &

&
.&O

@v%' Gross Total, n= 16(76.2%) @@Q
Near total (small residue) ,n=5(23.8%) s~

\\K
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Postoperative compllcatk@ﬁ;
Wound infection @£1(4 %)
CSF leak , n= 1§4°7%
Pseudomenm‘gocele n=1(4.7%)
Lower CI}}» palsy worsening , Nn=4(19%) &
Trachgbstomy n=2(9.5%) &
OQe\lpltocervmaI instability, n=1(4.7%) &
@Extracranlal Vertebral Artery Injury (N=1, Successful rwalr)
WHO Grade @Q@
¥ Grade | .n=19 (90.5%) %
Grade Il atypical, n=2 (9.5%) &
Reeurrence, Eventual Death (WHO Grade 2 mmor) n=1(4.7%)

> Re'Operation (Operated Elsewhere; O@erated at HMC; Recurred
after 2 years; Neuraxis Metastasis; Death )$

Adjuvant Radio therapy , n=2(9 .5%)\@
q/g'\



Mean Postop | I&"F"S 84.2 (Range 60 — 90)

A‘Q’Q
?S\

&

Mean Egflow-Up 62.1 months (Range 8-132 months) &

Q&

«\‘f Qro“
v\\ 3

Qéath In one patient due to progressive tumor gg®wth
A and cervicomedullary compression (WHOQO I, @berated
<. outside & Referred to HMC following rapld {écurrence)

(1/0



Endovascular Management
Sﬂmmary

Preoperative Embollzaﬁon n=8 (38%)

Vascularity; Hyper\g%\scular 3(14.2%) ; Hypovascular 5(23.8%)
Major Feeders @Q

Ascendlngchharyngeal n=8(38%) &\@6'
Spheneﬁalatlne n=7(33.3%) ﬁq@
Mldgﬁe meningeal, n=7(33.3%) &Q\o‘?
@‘Empltal n=6(28.6%) 0c;\\ooe’
. *Vertebral, n=4(19%) @@Q@b

(LQ\«@ Feeder Embolization; Q}@f
Ascending pharyngeal, n=8(38%) <
Sphenopalatine, n=1(4.7%) y\\@
Vertebral, n=1(4.7%) &

Embolization agent used ; PVA partlcleos*in all cases and gelfoam in
one case o



Partial Transtondylar Approach

Posterior 1/3' {@ ““‘/2 of Occipital Condyle and Lateral
Mass of C1 r@moved

Allows appfbach anterior to VA entrance and |
Spinomedullary junction without brain stem retraction

VA C%ﬁ “be dissected completely, mobilized posterlorly /

BeLtér View of VA-Basilar Junction

Nt) fusion needed o
& Dura IS opened with cuff around VA to allow g*ibsure

@

< . Dentate ligaments and C1 rootlets are dle@ied after dural
opening &
Be Careful at VA dural Entrance, Splnsé°1 11 Nerve

Main Window Of Operation Is Fropy ‘CN Xl to C2
Rootlets &

Careful Closure Needed to A 5id CSF leakage

’1/

0(‘
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Lower Clival Meningioma:
Presentmg with Hemorrhage

X
&
&O
Q

48 | F
LQWer Cranial Nerve Symptoms,
~Diplopia, Headache: 1 Week #

Exam: Bilateral CN 9 & 10, ngkﬁ CN 6
Palsy @“

Preoperative Karnofsky @@

P
2
S



PREOP CT.& MRI 10/7/2005

Hemorrhagic Lower Clival Tumor



Preoperative Angiogram &
Embolization: Bilateral OchpitaI Arteries with 250-350 micron PVA:;

Ascending Pharémgeal with 350 -500micron particles
Left OCC|p|taI &
& Right Occipital
& V : J ‘
o , |
X% | & R
QGQ) l i\ '
\eké‘o L /‘ N J ¢

Q
A Ascending Pharyngeal






Surgery: Extreme Lateral Partial
Trans Q@ndylar Approach
Complete R@sectlon of a Hemorrhagic,

b\)

& soft Tumor

Postopera;ﬁ/e Worsened CN 9,10 Palsy ~ Follow Up, at2 Years: &
Tracheo‘stomy Gastrostomy,

Pnewnonla Recovered
>
N\

Near Complete recovery oﬁ)N Deficits
Karnofsky 70 | ot
No recurrence i

Postoperative MRI 10.29.2005 Q& Follow Up CT Scan
Pathology: meningioma WHO Grade 17






Cas@e‘"’\@Summary

58 / womaﬁ

Tlngllng Numbness weakness Right armes
andéég P

Q

&écent difficulty with Swallowing anc#
Speech <

2 Exam: CN 9,10 weakness, L Aﬁ*n Ataxia,
Bilateral Lower Limb Spastlcﬁy

Large FM Meningioma, Amterlor Lesion
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Angiogram; NO Embolization Done due
to LowerCN paresis

L ECA lateral Vlgw

AQ'
o
c\@\o
eQﬁO
vo\\‘ L VA
& X Encased
o S
o N
< \
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X X
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> &
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Approgéh
Total ngection

I%e%olved

:«@‘?ﬁecovery wit




RATIVE SK

approach, gﬁrtlal transcondylar approach,
ular tubercle, gp‘f‘nplete microsurgical removal o







»Postoperative Course:
Qv" Left CN 9,10, 12 Palsy
& Vocal Cord Plasty
Complete Recovery
Karnofsky 80
No recurrence on follow Up

Post operative MRI



~Terry Schulze
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Case 2




Case’Summary

N\
AQ’(\
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58 /man
Recurrent severe neck pain &

O
\
&

PrevL@Us Operations for a C2-3 Meningioma &

‘\°

MRT Scan: FM, and C2-3 meningiomas &
*“ﬁ'otal Resection of Hemorrhagic, WHO Grade 8

& ©

©
S Meningioma; Trapezius Flap &
Symptomatic Resolution &«

Ultimately, Recurred in the N@e”k Died from
Tumor Progression e






A ngrbgram

No Embolization Done




Patient Position

©

A
Site Marked for Trape€zius Flap




ERAHVE SK C

N\,

eme lateral tr;énsfacetal approach, with microsu
0&“ resection of tumor
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Trapezius Flap In Place

’



Post
operative
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Case’Summary

3
50 / man Q@o\

History: Numgﬂess of lower extremities, slight arm
weakness &

S
.a\\@

Jehoan“‘s Witness (cannot take blood) Q@@
Exam‘* ‘Numbness both lower limbs; Slight weaknessz
@Q%t Upper Limb; Broad Based gait .\\000“0
WRI Large Lower Clival Meningioma @Q<°°°O

Operation: Total Resection by Far Lateral 5etro sigmoid
Approach; Encasement of PICA, and P@ﬁorator arteries

Postoperative : Sinus Thrombosis Ieit“ Pseudo
Meningocele: Lumbar Drainage 5 d@ays Anti coagulation
for 6 weeks @0

?

Complete Recovery, Sinus Recanalized



Mid and Lower Clival

\‘0




No Encasement Seen
On Angiogram:

But PICA and Perforatgr
found Encased at Q@Fgery




Coils placed in Occip
Embo with PVA 150 -




Angiogram’- Venous Phase

N\

ezt foldzr iz z

- VM‘\M 5







Postoperative Sigmoid Sinus Occlusion;
Pseudo Meningocele

Treatment: Lumbar Drainage fro 5 days;
Anticoagulation for 6 weeks




R
onths after surg




Atlas of
Neuresurgical Techniques

ql% gam N. Sekhar
ichard G. Fessler

?S‘\\ Second Edition

° MediaCenter.thie
includes v1deos onllne

A &
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Mildred Cruz

Case 4




Case Summary

\
S
4@

O/ Womam
Progresgfve Left Arm weakness, Gait Ataxia 3

R\
&

Exang.a Bllateral Lower Limb Hyperreflexia o

MRT large FM Meningioma; Preoperatlve Y
_<Embolization o

&
©\>

S Surgery: Extreme Lateral Partial Traaé condylar
Approach; Complete Resection

Postoperative; All symptoms Resolved, KPS 90



Foramen Magnum Meningioma







OPERATIVE SKETCH

Right retrosigmoid cranlotorm? and craniectomy, far lateral transcondylar
approach, and total mlcrO@‘hrglcaI resection

®4®
N 5 o ated CaNAA OO
c’;\\o’ Aty WC«{/ & fw»\/rv“wy fan lelenat V) P
&Obo £ // / /i // ;/c/w%
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Case summary:
Predomlnantly Anterior FM Meningioma

54 / Womaﬁ
Neck Pafn Bilateral hand Tingling and Numbness

Exam Mild Para paresis; Numbness in the Above tb@
N_mple Line, Bilateral arms, left > right .\ooe

ﬁExtreme Lateral Partial Trans condylar Approaﬁh

@o\“@ Near Total Resection; Small piece left Neaer the jugular
foramen

Postoperative: Mild Tongue Weakn@ss Complete
resolution &

&
0\
S
g
Q






Left VA Meningeal Supply

_ Ascending &I
Right VA Supply Supply&)o‘\\o

©
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mbolizationSPerforme




OPERATIVE SKETCH

Left-sided extreme lateral approactﬁor retrosigmoid craniotomy and craniectomy,
far lateral partial transcondylar apfbroach C1 laminectomy, vertebral artery
transposition, near gross totqleresectlon









Small Tumor Residue Postoperatively
Around the CNs 10 and 11

Gamma Knife Treatment




Potenti.abeomplications

VA Injury — Rare with care
Common 8|tes V2 to V3 Tortuous Course

V3 Turn around C1 lateral mass
<§ Encased By tumor and narrowed

~#Collaterals?
O,@% Must be repaired immediately Q
Dominant Sinus or Jugular Bulb Injury
Damage
CN9,10, 11, 12 Damage .
CSF Leakage &

Infection o
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Vertebral Artery Injury (C 3 Segment)
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OPERATIVE SKETCH

Left extreme lateral transcon(dfylar approach, Total microsurgical tumor resection,
Repair of laceration of the ¥ertebral artery
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Partial Tgahs Condylar Approach
A Iacerate"d and transected during the
i by Resutuge after Mobilization




Postoperatlve MRI
Patlaént recovered Without Deficit
No recurrence after 4 years




Recurrent Meningioma
VA Oce‘fuded Previously

65 Year old Lady eﬁ"“

e Previous Partial Tugm?)r
Resection QQ

e Poor Conditiony
Tracheostorm?

Quadrlparesls

o Transfe\r@ed For Furth
Treatgﬁent

o C plete Tumor
g(%?éctlon




Postoperative Vasospasm




or amen Magnum N
ased by S@"ar and tumor; Reple
* With SVG




Complete Tumor Resection
&VG in Place







OCCIPITOCERVICAL INSTABILITY
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63/F &

Asymptsmatlc growth of
Memp?gloma Over a 7 year Period
NS Neuro Deficits

Qc,@\reop KPS 80

No preoperative Embolization
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B Approach from Left in view og@
brainstem distorted and tlltedgé
the Left Side \° |
But Tumor extendeda‘bross to the |
Right side, necessnaghﬁg a
£ | more anterior appreSch, with more
B ‘Condyle and C1vi§ésect|on

Left ExtreTne lateral trans condylar
apprgé’ch Left Retrosigmoid craniotomy,
M@“tmdectomy, C1 laminectomy, Complete
Tumor Removal




Immediate Postop CT Scan showing excessive resection of Left occipital
condyle and C1 lateral mass causing Severe Persisting Neck Pain and Tilt
o

Neck Tilt Seen
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Notice the Extent of OC and C1 lateral I\‘ﬁass removal



Postop X ray & CT.showing Occipito-Cervical fusion

S
d
., QK

Occipito Cervical Fusion 1 mogﬂ%@ after the Original Surgery
Symptoms Completely Resolved



Postop CT C —Spine showing Occipito-Cervical fusion
G

Neck Symptoms Relieved
completely

Gross total resection
Postop KPS 90

WHO | N
No recurrence &‘0\
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Hemgﬁﬁioblastoma
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Two Casas
One waé in a Patient with Von Hippel

Llndau Disease
%Q’(&o(b 000400
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The Second Patient........ P
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Qp partial embolization)
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Large Medullary aﬁd Cervical Cord
Intrinsic Heman@oblastoma
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Progre3§we R hemiparesis — 6 months g

ExamffR hemiparesis 4/5; Bilateral Hyperreflexfa
KR‘S 60
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*“T\/IRI Cervicomedullary Hemangloblastgma

Angiogram — Fed by Anterior and LateraFSpmaI
Arteries S

Embolization

> Not really. Helpful o



Preop MRI plain







Preo@[g IADSA
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Su rgery

Far LateraJ» Approach

C1-3 gamlnectomy
La’@i‘al Decubitus Position with Right Stde
yf} oc;\\°°






Follow Up MRI 1/6/2016
(after 23 mbnths) Postop Comp:

hyponatremia and
postural hypotension
KPS 90

F/U 23 months

Nearly Compl%@ Recovery
Mild Right sigfed weakness
Working full time as a Computer Engineer




Ch\‘@ordoma
Foramen Magnum Chordomas are about
1/4" of, €ranial Chordomas

Onaqf)r Both VAs may be encased
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gxtreme Lateral, Complete Trans
Condylar Approach is Used for Re%ectlon

Generally, the Vertebra Artery Can be
Dissected Free of Tumor .~
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oy/o Girl, Severe neck and shoulder pain, and Inability to
keep head up straight, lnability to eat, Dragging of both
feet, particularly the right side

10/01/2008
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cciput to C2-3 Fusion
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urgery fro T
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Small Tumor residue at C 2 Level

Y
©
Recurrence after 4 years

Follow Up Karnofsky 100



Cog}clusions
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Vascular Tum@rs of the Foramen Magnum Area
can be saf@fy removed surgically

Emboh;@a?tlon Is helpful to reduce bleeding and
too rgﬁ’uce the duration of surgery (study Iin 0@‘

Q

prg@ ress)

«*73\ very good understanding of the Anatme of
\«@v the region, and of the blood vessels s “heeded

A Lateral Approach provides eXC@Hent exposure,
and allows complete removal vwfh minimal
complications in most Cases@*
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