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Lestons of the pretrachival area Tove bong been considered Ty RIS T LIRS TRE
as tireachable! s aond until revently, patienes afthicied with meningionas in
this region have carned poor pragnoses. usually wath o lechal cutcome '
Fetined approaches amd advanees i nacroesureery technigues, along with the
Jid o mrraopenitive manitarng. have enconraged neurosurgeons o re
evalirare 1he etfteacy of surgery and o accept the challenge o tackling these
farmidalle lesions, Abhough the complication rawe remaine hish, dovelop-
ments b microsurgery wechniques with magniticaion, and a bewer under-
standing of the anatemiv bebavior of these tumors bave led to o redoced
rae T A varicty ol approaches have been wsed 1o ronove these Luinons.
We prefer the “petrosal approach™ becase i allows exposure of the Timor
tront 1he middle fossa tothe region of 1he foramen magnom and s several
e ey adsamiages.

HISTORICAL REVIEW

“Clivas™ means “slope™ in Lavin. This term farthe clival bone was coined by
Blumenbach, a German phvsician amd amhropolosise ™ Clival and peteochival
meligiomas are thonght te arise i the “spheto-occipital svochondeoss,™
the viviniey of the aricolation between the sphouoid and the oceipinal
e The carliest eeport of a0 clival memingiona was by Hallopeaa, wlhe
i LE74 deseribed 3 lower clival meningions This was 4 small oo that
was fonnd at amopsy inoa pationt who died afier proseoning with parabves of
the upper extremitios followed by pasalvss of the Tower extremitivs, with no
sirihicant sensors debiens. T Y53, Castellano and Roggiervs Jdivided poste-
rite fossa memineiomas e ditberent eategories aovordmgg e there daral
attachmienes, Their classifications meluded ceorebellar venveexiny, reatemal,
posterior aspect ol the petrous bone, clivas, and rhe region of the foramen
magnam. Meningiomaes located onothe posterior surtace of the perrons bonge
and the clivus accounted tor 35% of thear cases. They Tmmted the rerme =clival
meningiomas™ roonly these lesians gt were attached 1o the superiar pare of
the clivis; they excluded the "inferior clival meningiomas,” considermyg them
Foranten magnum meningiomas. A decade later, Dandy et al, in therr detn-
iy of hval mueningionts, excluded mueniogionas thae wegally engalted the
rasilae artery or infiloraced between the basilar artery amd the braio stem,
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vialating the arachnoid spaces; they Tred the teem o only those Tesions
that grow alonge the clivas anterior 14 the basilar arters” Subsegoently,
Vasargil ar al. turther ditferensined 1he hasal posteriaor fossa memngionm s
mier five subgroups: chvall petrochval, sphenoperraclival, foranen magnumn,
and corebellopontine angle mennygiomas.?

Althongh the above descriptions mclude most of the menigeiomas i the
petrochival region, 4 saboroup of memmngionas that extend trom the peiroch-
val ared ince Meckels Cave and invaolve the cavernous sinos reaien sl
renuiined. Tlese were first deseribed as Gassero petrosal tunors by Cushing,
who noted ey mvarably become pan v sapratentorial and partly infratentao-
rial.t However, Yoaseegil Liter wdentifiedd these tinuors as by sphiciopeirogd-
val mweningiomas,”

In this report, we consider the clival medial origing, petrochval forgin at
e petrous tip medial to the Vonerver, and sphenopercochival corigin ar
Moeckel™s Cavel meningionas asy one swegical group, which we call *perrocli
val meningianys.”

CLINICAL PRESENTATION

Petroclival meningiomas Tollow thwe panern of ather menimgones in theic
201 female-to-nrale rarios ™ Pl average age of preseotation is the mid-for-
O AL el e tameer Bas Teen traced insome paticots as far Back as
"he recent trend has been towand caeher
digoeses, whaichs o most Llely due 1o the recent advasoes 1m0 neurainagsing,
diagnosug techinigues,

The patients present isidioushe with an average oiset ofF symplams ¢ 3 1o
5 vears duration helore diaghosin. The nearolopiy proscntation of paticins
with petroclival mweningiomas varies; 1he clinical svmptoms are due 1o
mereased intracrapial pressare C[CP 5 mvolvement ot the oranal nerves, ey
Brellar commspressiont, or conmpression of the bran stem. in i 1977 report by
Halkulba cr ol ony +4 canes of perroclival meningionnas, prosentation sy due
toy invreased TOP 700, cerebellar involveorenn 705 ampairent o he V
nerve (o841, hearing less 10451, factal nerve palsy 13755 and mvolvement of
the corpbcompinial teact 15745 Ciher ssptoms wery related 10 involvomem
of ather ceanial nerves, nvstapmuas, or sensory defivies™ T aoseries by Ay
Lreeg amd Svmion, the miost conmmen presenting, sVIproms were gait disour
banees and headaches =~

Iin anr veview of 35 patients, cramal nerve deficnts and cerchellar atasia
were Hhe mest conimen plyosicgl hndimgs, Cranial nerve deticies were tro-
quem findings 0 several othee seres, with the Voand VT nerves being the
most commanly twvolved S The ceular moolity nerves were mfrequently
twalved at presentauon, althougl i the magoriey of paticonis the tomors were
intinyaeely related to rhese nerves anatomically

Ties. "
A

17 weaes prier 1o presentation,’
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TREOTIERATIVE EVALUATTON

Dctailed preaperative racholowe worl-ap ol o patient with o petrochival
meningionsa s essential, Compurerized tomography (7 seams and may
penic resonanee imaging CMRED wirl conteast enhancement provide ceocial
information for the aureical pla ibFies 10200 Inioemaion oleancd mehnde:
Che cxact fovetem and cxtension of the twners its eelanionship o the sur
reanding newral strictures sanclinding the brain stem and cranial nerves:; 1he
pessible encasemcn of corebral vessels: ame involvement of the cavermons
sits amd the temporal bone: ad the prosence or absence ol wssoviated
Lvdhroscephalus, The T2-weishned MRT mvaees aee also helptul e prediomg,
tlee voensisteney of the tomer: o In peraiensye timor onoa poncoeoteast 12-
wenghied mage imdicates g boor seith Ineh warer comen amd neay predact o
vt “suckable™ pamor,

Corebral angography with sisoalization of hotl the carenid and vericlral
circulanieny 15 considered an essential component of the preoperative dizeos
te work wpe We recommend very caretnlly studving the veaous aspecr of the
circulaticn, a practice thar s provided us swith valualde mbornacion for plan
oing the surgical approach and presceving, inporrant venoas deasinaee. duore
recently, we Tve wsed both MR ansiozeraphy and venogaphne

Fig. 1 (A} Preoperatin e cocwrast olanced axial O70 wean eof 3 rishe peroclival
seenngdonn (B Moscoperanive axial C71 sean of the sane padsat showing complots
EUITLY Toseciont.
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Fig, 2 {A} Preoprerarive vontrast enhanced asal T weiphoed SR <henwing righ
petrendival gt 17 that alse eateods o Boothe caverneis sinus 25 Nore rhe
cngltment of the basalar areery carrows ba the tumor. (53 Postoperative contrass
enhaoned ax1al T weighied MR sl complewe wamor rescoen. Nowe the 1
et e comer b 2N

The angiographic relationship of 1he basilar arrery is crivical. Frequenrdy
the basilar artery s wsially pushed posterioely and 1o one ade (Fig, 2300 Mo
displacemicnt man oveur 1F thy Basilar arters roms vither aleng the anterior
aspect of the 1mor or e timor bed iselr, which Tas encased 1he artery,
The prasterior and superior cerelellar arreries usoallv are fregquently elevated
on the same side ol the tumer, and they may become separated s the tumor
exteids chrough the tenrorial incisera. The angiogram alse helps delineate
the Dlood sapple Perroclival meningiomas vsualle recrudt Branelhes from the
mreacavernetls portion of the imernal caronid artery, as well as the exrernal
caroiwd branclws, v the aseonding pharvmeeal dod oaddle menmgeal arier-
s, The venous phase of the angiogram is helptul 13 demonstracing the pres:
coce and the contribuation of rhe two transverse sigmoeind sinases and in
delineating the course and damimanee of the vein of Labheé,
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MANAGEMENT

We maintain that the Bestrearmient For chival and petroclival menimgmiemas is
radical surgical remesal 1 Figss 1L 2 .Jll.llhi}l!!:"l'l tlaese LLmiges remain amcye
the most challenpging of all memmeiomas o reat sorgicallys woul removal of
petrowhival menmgiomas 5 leasible amd as best achiened during the fiest oper-
atient,” " " When g sobrotal removal of these tumors must e aceepted, a
pood outcome may stll cesale, particuiarly in vases of slow-prosang tumeors,
allowing the paicm 1o cojov o praductive, functicnal suevival, Small and
asvmptomatic menmgiomas, partecalarh m o elderly padents, can be observed
and tellesved wath nearodogie exames aud MRS,

Surgical Approaches

YVarlows approdches have bovo used 1o remove these tomors. A fow of
these are thye frontoremporal s the ogeipnal transtentonal " the subtempaoral
teaostentornal o the subhacopieal 7 e combined seltemporal and
tramslaberimthine, ™ the travscochlear,™ thie combamesd subocoipital 1rans-
Labswerinthine,” * the transtemporal 75 the amerior transpetrosal-oranstentarial,
the retreniastond, the previosal, the subtemporal, the combined retronmas-
torcd-subtemparal, amd the presigimond.

Petrosal Approach

We recaommend e petrosal approacl™ Fhis approach has evelved from
moditications af the suboccipial oranjcctaony combined with the trans
Libvrinthine approach wed i 1904 by Fracnkel amd Hum tor acousie
tomers. ™ Maorrison and King added the subtemporal sapementorial appreoach
with ligation of the sinus aud cotiing of e tentorio,® and Plakala et al
turther maodificd the approach by preserving the vestibular apparaios” Al-
Metiv ovall Later intresdueed the vmilieradd wemporal and suboceipinal
approaches connbined with drlling of the wemporal boone throogh b presig-
merid relrolabvrinehine expasare. They reported on 13 cases ol surpical
rentenals of petrawlival mcnigiennas with preservation of 1he sipmond sins
ated Ll veim ob Tabbe, as sl as e facial neese, the bacial el e vohilea,
and the Jabyrimth.® More recent reports indicare the popualarity o this
approach and s frequent e 0

Operative Advantages

The petrosal ypproach allosmes exposure of the timor tron the middle tossa
ter the region of the foramen nugnam. 1f has severad advaages, ncluding

thae Al o sanges
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Alininal retraction of the cevelb Tom aowd the temporal Tolws
Showtening of the operative distance o the clivis

A L

Possible prosersation of the nevral and nnalomic steaciures (cochlea,
labwrinth. and facial nerves

4. Preservation of the transerse and sigmond simoses, as well as the vein of
Lablw and several basal, temparal, and noogrtal vens

Early mnterception of 1he Blood supple to e taower oan the posterion

i

oo bone surtace
& Abality 1o dnll and reston e the mvaded portion tar the petroons bane
Availalilite of a1 wide tield of vision, providing mulople axes of dissection
Aeans tor ehe surgeon te lave o diceet lne ol sigha to the amerior and
lateral aipuects ab tlie braw stem.

-1

o5

Positioning the Patient

The pavient i~ placed ina sopie position, and e tadle o esed 20030
degerees b allomes elevatton of the bead aied prosimal trook, T ypsalateral
shaosalder is shglely elevared wirk a shoulder vl The haad s tured away oy
the sursieal side, aclined wosward the Hoor, and tileed roward the opposite sade.
The position of the neck shouid e checked carctullyv o assore that contra-
Lateral fugular vein compression has not occnrred wich this maneuver, Uhe
lieadd is then tived o three-poin daviield hesdholder, After the panene s
projpueely positioned mwd the side for the imeistonn 15 decided, the elecinmdes For
e clectroplivsiolonicad nwonmorig are atached. We routinely obtain brain
stem muditorv-evoked potenrialy and mcdian verve somatosensorv-evoked
prasbvnitinnls Dilakeralle, Faciad necve toaction s mancitored using, eleciro-
mvowr b [EAG ol several facial mnseles on the ipsilaerad side. dMonitoring
obf ather cranial nerves s pertormied i the sanwe iashion whee indicaced.

Skin lncision

Aoreverse question mark shaped incison @ made staromg ar the 2vgonit i
front of the vac, circhng above the car, and deseendiong tao finger broadths
medial e the mastoid process (e 30 The sk lap s elevated and thaen
retracred anteriorly and imterwente The Taree trangulae perieramal flap sl
Alegpuate vasenlar base 15 elevated and reteacted over the skio Tap all the sy
tor e leve]l of the external var canal. The rewporal mecle is clevared and
retracted anreriorh and mferiorle, and the sternileidomastend insertion is
detached from the mastond process ad reeracied posterointerionly (Fig, 41
This allows adequate exposure of the emporal tossa, the nasioid Provess,
and e lateral posterion fossa regions,
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Fige, 3 The skin iowsion rigelie side, aeristie dllustrationn ;. Note ot celavionship 1 e
sutire lires and Bony Lodmarka, as sell tempaormlis CT8 ) and stermlcideniastoil
cAAT D mseles.

Puetrosal Craniotomy

Four burr heles are made o a bone Hap, two on cach side ol the trans
verse sins, Dhae hole s anade medial agd juest inderiar to the asterion i the
posterion fossa and below the tramsverse sigmaoid sinas jnnction, and aonother
hale is drilled at the squamal and masteidal juncoon of the eemporal bone
and Jeads o the supreatentorial compartmen (Fie, 45 These buerer holes are
sood nurkers of the exaer location ol the simmoid s that hes bepween
theme The foen attachment of a hizh-speed craniotone s ased o meise &
oo thaps ot e ledes the terporal Bone above the wentarum amd 4 portion
ef the ocvipital bose, The buare hedes Hanking the transverse sientss] cegon
are then connected vsimg o tuo vongeur oe o B-1 atachment of the didas
e drill Careis taken 1o avoid dnllme throoeh the outer woall o the sigaeidd
stnus, which protrudes oupward and intea booy impression on the mner sar-
tace of the skull, The booe flap s elevated, and the transverse sinus 1s
evpesed, with special care bemag given e its attachment at the jumctien of the
transverse aid stuneid smoses Ths concludes the Brst pare of the exposure
and leads o the second stage. drilline of the temporal o,

Dirilling the Temporal Bone

1alling of the wemporal bone regquires a thorough knowledpe ot the
anatony o the petrows hooe ad the surrounding structires, Fhis part of the
progedure s performed usng, the microscope, The first step s 1o perlocm a
mastoiddeceony using o highespoed aie drll The dianonad e is oaed when
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Fig. 4 The petrosa! cranmotonny tensli side, snstanne specimen . The weenpren? and
steroeleideamastobd Bt (15 is reileced kool whereas the terporalis musele
ITAL i rallected aneerien e, The cramenonm 1~ peboomed wirl buer holes locvated
abwre and belos e transverse CF% cand the sizanoid sinses 0850 The comrse of 1he
sigmcid sinns s delipeared, a5 s the eapected level ol tbe ngulae Lulls 15 Noae alse
the pessitlen of Lhe exeernal acoustic nwearus  EAM

drilling near vical anatemcal strocoures, Phe sigmaotd st 3 exposed and
sheletonized distally to the region ot the qugalar balb, The sinodural anele
Pl anele wowlich identifios the location of the saperior perrosal sinus, -
also deilled. Pralling o the mastond Besins befmnd 1l posterior wall of the
catermal var canal and continues more deeple antil the Bacial canal amd the La-
cral und posteriar senucrvular canals ere reached. U deptd ol the dnllingg
catt easily e gonded By the Level eof the anteom of the mastond 1 Onee the sig
ntodd sivns has been skeletonized, e retrolalwrinthine portior of o em
paral bone s removed, therelw exposing the posterion fossa dura in 1he
presigimeid repion cFige 50 Deilling is continued aleng the porous pyramid
roward the petrons apoes regions Lxer precaution should be exorvised e pre-
serve the Dwial canall s well as the uiddle and inner car stroctuces, Opened
ar cells are obliceraed with oy wax,
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Opening the Dura

The posierior fossa dura s opened anterior 1o the sigmoid sinos. The ing
sion extends from the level of the jugular bully apward 1o meet the supraten-
torial dural opening dong the floor of the temporal fossa (Fie, 510 The
tenproral lodw ivowently reeravted superionrly, anterior to the qunction of the
vein ol Labby and the sransverse sigmond region. kxrra precaurion is caken o
prevent Ly kinking or compression of the vein of Labbe, The superior pet-
rosal sinus is twen coagnlared and ot The incrsion s carried nwedially along
the tentorionn and parallel to the petrous peramid e the medial vuae of the
tentorial fncisura, Tns step s perlormed with extra precannion o locate aud
preserve the trochlear nerve along its course medial to the mcisura amd as it
pivrees the inferior aspeet of the tenrorivn, The rentorimn is cuc o allow
cxposire al the apper portion of the tumor and the anterior and lateral
aspocts of the brain sten. The rrigeminal nerve rootlets frequently are seen
tnder the tentovial sirtwe, strerehed aned separated by the tumer nass, The
dura of the posteriar Tossa iy opened witerior to the skeletonized sigmoid
smus, aind s opening, is vontionwed imferiorly as G as the jugalar bulbs, The
cerehellar hemispheres then can be reeracted pesterioriy, dllevwing exposare of
the more lateral portion of the petroclival reman inferiorhy and of the more

Fig. 5 "Lhe dural esposire srighs side, anatomic specomeni, Diedllinges o thie roastend
proseess e the presigmoidieetrelabwringine portion ef e peteoss Beate 1 completad.
The imerrupted line delineares the duaeal meisaon, Also mote the presaemred semicineu-
Lar canals, suprericr 25000 Laeral 1500, and posterier 5000 the exlermal aoceastic
meats LM e sigmond sinus 850t superier potresal siows CsS s L sonat
Lalhd o Lalsbrd o e entissary vedo (B 5 amd the umalar bulby s TR More alses the paes
terior fimssd dora o PELT
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toid sis aod achioves the same advantage by alternaing the position ot the
aicrescope rom saprateiorial wo inlratentorial angles (Fips, 6L,

Fesecting the Tumor

Aler the dura has been opened. turther relazation of the brain s obtained
b draining cevebral sprial fuid (OS] trom the arachnen] asieens. Doer-
ropine e blood supply to the owmor, which is preferenoally addreessed s,
s pertormed Ty coagalating irs dural atraclomenn to the posterior aspect of
the petrous pvramisd, The aracvhnoid over g chosen area of the timor s 1hen
opened, and the resection of the tumoe s begon. The tumop s delglhed
using 3 savrien, o Cavitran Llirasoanic Surgical Aspararor, the bipolar coago
Lo, amd, aveasionallys the bsee, swith care being taken tooavoild niury e
the cranial neeves, which are wsoally splaved around the wmor, The Y and
VT cranial nerves are miore casily seen aroond snaaller tumoes, 1o tomoes
that are very Llarge often the nevves are sigeifivant]y thinoed and flaneoed;
they may also be cngulfed by the tumes, The pesterior and anteriar mtemor
corehellar arteries alse may e crobedded in the tuows, Ao angogran may be
helpful m providing information related 1a these facts,

e the tumen bas been debulked. the sarrounnding capsule Becones more
malile, aod the arachnoidal planes can be dissecrned nore casly, Preservation of
these arachnond plaes s ceocial 10 order e preserve the adjacent neurmeesau-
L stroweures, wcluding the beain stem, the cramal nerves, amd i basilae aerery
aid its branches, Dissecrion of the lower cranial nerves off the interior pole ob
the tumor s periormed very genrle to avond hypotension and bradyeardia from
viagal stimulation that can resaht eont aggeressive handlng, The VT iwerve, which
i usually stretched antertorle and iferiorly, s also dissected teee fron the
amar aoed followed distallv The tomer capsale s then disseacd ot the brain
stetn, whicly 1 bes done by proserving the arachneidal plane s whiche all the
surlace vessels are Jocated, Insome cases, thie bastlar artery mas be aubeddded
W the e, in which cvent, estra procadtion s pecded 1o proeseree the small
branches arising from 1he hasilae vronk. Alehough o the majority of vases
presecvanion of these vessls 15 possible witln vomplete removal of the tumear, it
B tar berrer o leave sonoe o than to sacrifive these important perforasing,
vossels, Dirilling the aternal anditosy meatas may be necessary af the tamor
exeeuds into 11, and, Tkewise, the quaalar foramen may regueice widening, if
e cxtends e 1t Hvperostotic bony segmients of the petrmes boug are
drilled with a izl speed air doll using o diaoend bi,

Closing the Wound

Wo routinely prepare the thigh asa donor site for a piece of fascia lata, We
Alse harvest subeutantenos tae from the thigl or 1Tom 1 separate abdomimal
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Fig, o (A] The ivdoyicar intradural porsior el chae eaposire righl sl acatoenng
specimen o [t allows visualization of the pens P che lower coanial nere comples
SENCAG and e irimensiinal nerve superioely oV N alses L redlected dera oD 1l
LI L'dl:(: oF e tenternm L o mnd the anrtecior anteviesr coeehellyr Oty CALCTA
(B The saperior imgradare] ponicn of e exposare Srighs ~ide, anatonmie speciinen
Tl vistalized spave eatewds froom the level et v oculoamotesr merve V10T e the level
al the vranial ieeves VI-NTIT Bote alse thee posterior corebeal artes 005 saperior
corebellar arteme (SUA L pons S meseneephalic vein SV L IV nene and e Laiteral
VRSO posterior D PR sl spperior i3580 senicireular caoals,
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ctsion il nevessary, Uhe Fasaa Lt s vsed as jrart ob the Jural clesuee, sd 1
owsually fiteed daro the presimmoid region and beld o plce withe stay
sutnres. The remainder of the dura is closed i a waternighn Dshion, and a
subwutancous fat grati is applicd inter the mastond region above 1he prafied
fascid Laeas The periceaniom s then tarned over the petrows bone apd siared
1 place, tollowed by rotaring the remporalis muscle over the deleet al
suturing it e the edpes of the sternocledomastoid muscle, The soft tssoes
are losed inmualiple Lverss Oceastonally, wo use tibrn glue 1o further rein-
force the watertiphn closore, and s an oy precaution. [noour cspericnee
mcticulons closure has drimatcally decrcased 1he ineidence of OS5 leaks due-
ing the postoperative period.

SURGICAL OV I'COME

Elakula et al o 1977 revicwed the Ineratorg of repomted peteoclival menin-
aiontd cases amd found 44 cases, of which 31 had been treated samgicalls:
fostal eenueval swas achicved i ondy threee patients, 17 died withen the first
monthy of the pastoperative period, and anocher two becane worse atter
strgery. OF their own siy cases of total remaoval, only one panene dicd” Thuie
resulls were considercd 2 major improvenwenr in the swrgical management of
these tormidable lesions, and as a consequence, boecanmic o Luening-point in
the wse of suegerss T TS0, Yasargil et al. reported even betier resalis i their
viperienve witln 20 clival coses, of which 13 were subtetal removals omerathw
cal radical, but with tamor et in the dural, epadaral, and osseous areas; and
sevens were otal, OF the 13 subroral resections, the outcomes were good
Chalhy enaplovalsle rin s cases, e i thiree cases, anad poor in two cases, with
twor mortalivies, The romaining seven pationts had toral reseotions, and the
outcomues wore gocnd csell sipporting and workingin five and fadr i s
there were no martalitics,”

Mare recent series alsa have seported zero moetality raetes =55 The
noprevemenl e mortaline rate occurred with mereased evlent of tumor

rescgtiont. The reported mte of total removal has inereased from g low 2533 up
e 007 Svmon ot all followed 30 paticnes for up 1o twelve montls post -
oporativelvy 26 patients had subroradl reseonions, aod 9 Tad 1otal resections,

Four paticnts dicd from problome related 1o recurrence that appearcd
between 9 and 32 months postoporativele™ Thelr resales seom 1o fvar
sihoral removal, et thye follos up period was not long, enough 1o be con-
clustve, and turther progression of the subteally rermeoved rumaors s possible,

[ 19971, Kawase of al. reported on i series ol L patients with sphena-
petrachival meningromas on whon: they ased 1he anterior transpetrosal -
traurstentorial .1pp:'<m-.'h; 1|h:j-. aclieved toral tunmor eeseoen 111 seven pancnts
V0% with oo resultaot mortalicy ™ Phae same vear, Taved and Scklur
reported ther resulis using 2 vanety of skall base appeotehes hegaeens 1983
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awd 1990 ony 52 patients with perroclival meningionuess They achioved 1ol
Lt rescetion i 38 cases 73N substotal resecion i DL 2 1, amd Emnial
rescolionling S T two posteperative deaths occarred, cie from poeamonia
andd the onher from intectious complications. T 19920 Samit and Tatagila
pobtthe 36 patents with pero-
clival meningionnas oo whon they operated between 1978 and 1990, They
TLd no postoperative deaths ouds in 835, no severe morbidie

Lit owr expernence, total remenal can be achioved inoap 1o 36% of palients

J'L'pnrru:d successEul wonl remenval 10 27 070N

with zero mortalite, We previously hase reporeed on 33 patients with mcnin-
siomtas D20 sehwannems b Froand cpidernmoid tumors Tu=530 who
wiore trvated epaeeen THRES aod T9RY] 1ol remioval was achiered in all lun
A, of whonn harksored mienimgomas®

COMTPLICATIONS

Complications related 16 surgical managenenn of pelroclival meningiomas
reranns as el as 0% amd wsoallv ace related 1o cramal nerve deticies that are
transient i the majority of cases, ™7 The most sericas conyprlications are
related to binin steny injury, which can be devastating and is usoally due 1o
compromise of the blood supply to the braim stemy” 7 I the more recem
serics, these complications have decreased dee to the use of nicrosurgical
rechmigues with magniheation and 3 bener undemstanding of the anatomiy
behasdor of these tumans, especially the knewledge tha the preservation of
the arachinond planes helps wr cecogiizmg, the blewsd vessels o the viciny ot
the tunaen and avending their mjury,

Flemorrhagic venous inkarction of the tenpoaal lolwe s another comphca
ton thar can be devastating, especially it ic occurs i the dominant lemi
sprhvere. This is wsttalle clbe 1o muesy to or congulation ol the vein of Lablié or
the Basal remporal venns” ™ To avold soch ntjory, 4 thorough evaliaaion of
the preoperative venous phase of the anglogram is essennal and helps m
delineating the major draming vems around the poserior temporal Tobe
Feminnn, Occasiomably, the vein of Labbw s not domioanto and o maoee antrerionr
and interion sein plavs the prominent rele io the dramage of the wemporal
lobye. Saving these veins is 3 necessity, as by mnmiizng their traunt dueing
strgery Because, cven though the seins mav be anatomcally saved, an
culerded period of comiprossien with the sulvemporal retrscrors niay cause
them tor thrennbseose, leadimg toa cisial cotconee.

Posterior foss Bematomis are potential conplicatuns atter sargen of
petrochval memmeomas, Ulsing the retrelabsriuhine presigmaoid appeoach
shouold mimaiee the eatent of rerraction of the cerelwllun, thereln decreas-
iy the rramma o e and the possibiliy of postaperain ¢ cerebellar bematiama
o sw el Flesaning che head duriog surgery may enbance senous dramage
and wask poetential venons bleeders, For thrs veason, a Valsalva manseover and
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Erial, Avoaibiasvis, kind A1 Mol

jugnlar compression should be pertormed wocontirm meticulons homostiasis
betore closire,

Depending on the size of the perrochival meningiomaa, any of the cranial
nerves s al risk of igune duriog surgery, The trochbear neeve can be injored
Fircaitse o e fTimsiness amd sofiness, especially it subarachngid course
the ambient cisteen. To avodd its injury, we recommend solatng the nerve
and i the soction deviee winli g contral game. By decreasing the strenzth
of thy suction amd conering 1he neeve withe a vottonoid, te chances of suck:
e the nerve, which causes perntanend injury, are decreased. Morbidng trom
trochlcar nerve injury is nanimal, but can be troublesome, Complete mpury
o the rigemmal nerve is less tregquent duw o s large sezes but g trigeminal
TV Paresls 15 frequent oocareence. This is g pertentially serious complica
tion doe to the cormeal gonesthesia that oy cause keratins, o possibiling it
becomes mare Thely when thers isoan assoviated Tacial nerve paralisisg In
these cases, we recormmerd immcdiate postoperative lesorrhapln e protect
the inveds ed eve until dwe tacial nerve tunctons are restared, Suegical manp-
nlation of the trgeminal nerve sy also resalt I postoperative facial pain,
anesthesia doloross, and Ao aorigeminal neoralgia-tepe of piciuee.” The tacial
nerve s ousilalh displiced posteriorl by rhe puonor, The chance of s ngorey is
rwergased i proporieny to U erease e rhe siae of the bumer, When mgory
oveurs, mlraoperative cid-uo end anastomosis or urall repar is recom-
mended. Recovery has occurred in 208005 of reported cases in aconstic
1amor series.'”

Lerss of hexviog is conumon with patients with petroclival meningiomas. IF
the hwearing is normal, we reconumend several steps Lo preserve 3 Aenctioning
rerve. 1o importann Lo ospare the cochlear Blood supply aoa e applh cere-
Lellar retvactiony i a caudal-to-rostral diveetioan, whieln migimdzees the <lences
ol raction injury of the neeve, [oaddition, extra precauntion s needed during
the bomw drilhing phase to preserve the moer var compartntents. [n the post-
eperative periond, injury to the vagos of clossopharvnpeal neeves leads 1o sig-
miticant conyprense i the col amd Aor g reffes, aosd, s o result, senouas
palmonacy complicanions and poewmonia, Vhese nerves should be andlea
very gertly, and gt eher injury s docomented, we o reconmend anocarly ra-
Chvostomy and tube feeding as preventive scasiees o avond @ prolonged and
morlid postoperative course rom polmonars comyplications.

CSF teakage 5 2 potentially serious complication of the petrosal approach,
It i bose vvonded with aowaterught elosure that 1s supparted with a fascia Lata
flayp amd subeumanvons tat The rotatiem of a vascularized wmporalis muscle
Hlap lebps seal the potential pathwavs of 3 C5F leak. Should b C8F leak aecar,
we recontmend clevanng the head ad ioserting, o continooas spinal dramage
sesteim as the ininal manasement. I the Teak porsists afier a low davs off
draimage. 1he leakage site should be veritied with o €7 cisternogram and re
exploration ot the wound and a watertight closure with o fason lata weafi
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shownld be perfarmed. Oceasionally an viderbving hwdrocephalus may be the

pl'L‘L‘ipiLﬂing cakese and should e created with a sk,

CONCLUSION

Althouwgh surgival management of petroclival meningiomas remains a chal-
lenoe ta newrosurgeons, the advances in disgonosie imaging aud micro-

sttrpdval rechnigquees, alonge with those of mtraoperatve momitoring devices,
render these lestons vonsideralythy mmore manageable than in the past. The
reparts of siceesstul surgical extirpation of these meningionmas, alone with
it own expericnee., demoensareate thae a eadical sergerey s indicared . Thy
coanphcations can be disastrons, b most are less serions and transicnt, and

nli'.'rnhl]:'y,ifﬂ tochigquies with r11'.1§_',[‘n'ﬁf~11i{:[‘| 1 vonchen with o Better

grderstamdiog of the anatemie bebaviar of these oomors e arcatly

decreased Dot the mwidence and the sevente af complications,
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