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O H M M . m e õ ô e of th is study w as Ø inç t igaã th angiogmph ic featur² £ f hypervascu lar head and ô k m µ lam s

aM to eva luate the d fä ts o f em bo l izat io n on th6 e ls io ns-
M eÛ £ds¹ Angiograms and om m uon rä u ds of 25 pat ienu w ith hypew aseu lM neµ l­ m s (23 nec k pamgangliomas,

1 hemansb m ricyto rna, and 1 hmm ngiü nd Ó el ioma) w e e retrospect ively analyzed , and th e d ects d 8 e nbo l in tion

procedure- w ere est imated .
Ra u I ts- A ngiog ams dem onstratd that n neck paragang liÞ É S(N PQ we e mad e- ted as rich ly vascular ized lÊ io m and w ere

div ided into 3 types- Tym l N PS(n = 2} w ere lñ at´ cran ial- latem l ly to tM caro tid b ifurcat io n, and w ere rerm Ä d w ith an intact

caro t id a®Ä ± inj u ± vagu s new e Tm l l (n = õ ô ions w ideºØd the b if ureat io m in 16 of 17 cm . During tÄ Ä rat io n,

the cont inui ty d the internal Ø rd id M e iÊ W­ pm± " ´ in 15 of 17 u ses- T³ ¹ 111 (n = 4} 16 io ns envew d tM CA rotid
b ifurcat ions, and w e e removed togeh er w ith tM b ifurcat ions in 3 d 4 Ø ½ ¤ln 6 w pe l l parasangl io ma caª intra-arterial

embo lizario n w as emp loé d and the paragangl im as w ere removed w iÉ ½ Ú ô ± logs {238 m L) than the no m mb £ l ized group

(Ø o mL}- Add it ional ly, the infraternpM al hemang opericytoma aM the paro t id hemang oendothel ioma w ere embo l ized and

rm ov´ uneventfully.
c m cM ions- Angiographic studig are highly valuable for the diagnosis and pfõ ô fative analé is d hym rvascular head
and neck neoplasm - AM , embolization therapy may minimize intmoperative blÁ M loss- Both md hd s shØ ld be empb y±

in a team appmach to lesion treatment.
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Hy Ì rvÊ culM neopl Ø ms, including paraganglioma,
angioabroma MEd other vascularized tumÉ S, am mm ly

encountered by oral and maxi 110faci al radi olog sts or
surgeons. T hus, accurate diagnosis and m au nent may
be pm blematic- Ò 2Ê e nØ pl× mS E e q pi cal ly slow -

g ow ing- pai nless tumors É at occur in the Enidcervical ,
nasopharyngeal , or Other deep extracrani al areas, and
Me closely associ ated wi th the carotid vessel s and

crani al EE Wes- T he mainstay of Eeatment is Þ mpleÊ
rm eCHon; this- however, may induce sevem compl ica-

ti ons such as uncontrol l able bleeding, cmnial ner ve
dek its, or cerebral ischem a- Seveml nmth´ s, such
Ø neck ultrasonog aphy (U S), Þ mputed tomography
(C r ), and magnetic msonance i mag ng (M RI ), m used
to dea ne the size, extent. and vasculatum of the tumor.
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D espi te mi ld invasion, superselecUve angi ography pro-
vides m accurate arteri al " map" m d identiaes É e

mmor 's blood supply and now dynamics. A ddi t ionally,

selective m d al embol i m uon may be ped on ned con-
comitantly to minim i ze in» aoperati ve blood loss-IJ A l l

of these prØ edums aÐord surgeons the advm tage of
easier tumor removal w i th a decreased i ncidence of
compl icati ons- h the present study, the angiog ams and

operat ion records of 25 pm enu w i th hypervascular
neoplasms were rev iew ed mtrosº d ively, and the

eÐects of 9 embol im u on procedums w ere » sessed .

C U N tCA L M A TERIA t S A N D M ET H O D S
From M Mæh 1987 to D ecember 2Þ 4. 25 patients

w iÉ hypew Ø culM nm pl m ms were adm itted for m g -

ography and surgery at Peking U niversity SchÞ l of
Stomatology. T he group consi sted of n pauenu w iÉ
histo logical ly pm ven neck paragm gl iomas ö Ä , l pa-

tient w iÉ hemang oper icytOETEa- and l pati ent w ith
hem ang oendothel ioma- Of the 23 NP paum Õ, l l wem

male and 12 were female w i th a mean age of 38.8 y´ ô
(range = 14 6 4 years) . T he N Ps wmó Cl i nical ly slow-

g ow ing and pulsat i le cew ica1 m¡ m s, w ith Þ caSional
pmn; 7 0f them were pmsent w ith bruits and l evidenced
H om er 's syndrome and dysphasia. T hirteen patients

underwent C r scarming- T he patient w ith bemangb
ped cytoma prÊ ented a parapharyngeal mass wi th nasal
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Fig . l . Sag ittal C r o f a 36¤year -old m m w iÉ a Enidcervical

mass showed 2 M m n , l splayi ng É e cam tid b i f urcation and

É e ´ lw locam s Ú ´ UMly to dm bi f tAmm on-

obstm c tio n and decreased hear i ng . 'I Tm paHen t w i É

hem an g oendo th el io m a w as ref en ed to o u r ho sp i u l
f or a l ar ge p× £ " d m ass. 'IE i s p at ien t h ad r ecen t ly

undergo ne surgery , how ev er th e op er at io n w as unsuc-

cessfu l d ue to m ver e b lm d i ng -

A l l pat ient s und erw en t b i l atem l cam t id ar ted ogr ap hy

v i a a tm nsf em oral ro u te u nder l Ø a l anesthesi a. T o ler -

Mm to a é · i b le i n tem pt io n o f i n t er n al c am tid b l ´ Md

n ow w as asm ssed by É e an g iog aph ic dem onsm t io n

o f excessiv e c m ssa l in g i n h C i rc le o f m l l i s- E l ev en

pat ienu w iÉ N P, l w i É hem an g oper i c y to m a and

l w i t h hem ang o endo th el i o m a had u ndergo ne super -

m leet ive ex ter nal c aro t i d azt ed ogm p hy, and the

anp ogr am s w ere c areh l l y anal y zed to d etä t ex tr a-
t0 ¤inm cran i al anasto m o si s. N i ne o f t hese pat ien t s

exp ed eneed selec t i ve em b o l i m u o n w i É h alon (po W-

v i ny l a lcoho l W V A ] , si zed m 25É 3 50 Ì m ) an d Gel f o am

par t i c les , v i a 4 F renc h c at heter s . T h e f o l l ow i ng resu l ts

o f t he m g io g aph y w em m v iew ed by 2 ex per ienc ed

o ral and m ax i l lo f ac i al r ad i o l og i sts : tum or vasc u latum

× Ed feed i ng branc hes- the co rr el at io n o f tum or stai ns to

the caro t id b i f urc at io n , enIM Sem ent o f t he b i f ur cat i on ,

d i sp lacem en t o f the ex te rn al cam t i d ar teq (EC A ) o r

in ternal c aro t i d ± t ery (I C A L i nv asi o n o f the I C A , and

É e ef reets and side ef f ec t s o f em bo l i zaHo rt.

B efom surg® y, É e M atas T est w as per f o rm ed o n

al l pat ients. an d É i s w ¡ Ved a ed t o l ast at least 3O
m i nutes. T w enty - th r ee p ati ents w i th N Ps w em opem Ø d

o n usm g a tzm sv m u c erv ic al SU n i nc i si on . T he

com m on car o t id u Ê ry (C C A ) w as a n t d i sÊ Cted f rm

Fig. 2. Axial C r of a 5É year-old woman exhibitd an
im gulg mass in tlze leh dmp pm tid lobe- ¿ well ò a
smaller mass on the right neck.

and was sum unded by a vessel lÞ p; next, the distal pm

of the ICA w as si m i lar ly i so lated, i f possible- A f ter
Menuf yi ng and prm ew ing the adj acent crani al nerves
and separati ng É e tmn or Ý£ m É e SUETOundi ng ti ssues,
the tumor w as mmoved h m the carotid system
pm advenUHMi y. Ò 2e m a n m Inks of the carotid M ed es,
Ø wel l ó dm ECA branches, w em preserved whenever
possibl e- 'IEe fo l lowi ng results w em mviewed : F eÊ F

vaHon of the I CA , ECA . and bia lmat ions- mpmr of the
ICA or bih rcat ions i f inj umd, cranial nerve or cezebral
dek i ts- and inØ opemuve blood l oss- Student t test was
ped on ned to compam É e blood loss betw een em bo1¤

ized × Ed nonembol ized cases. The hem angioper icy toma
wm msected via a submandibular appm ä h, thereafter
the mandible was cut oE to all ow h l l exposum - The

hemang oendothel ioma w as removed through an en-
l× ged MY incision m uti nely used for a pM´ id mass.

The intmoperative b lood loss and possi ble compl ica-
tIons wem mE sterÃd .

REStJt TS
A ppearance o f CT im ages

C T mSUIts f or 11 of 13 NPs showed well -deaned
masses beneath the sternocleidomasto id muscle w i th
a sin range of 3 t0 8 cm (average = 52 cmk T he masses
wem evenly enhanced d er intravenous inj ection of

contrast media. One of 13 N Ps exhi bi ted enhanced
double masses wi th in the leh cervical sheaÉ . In this
case, the relati onship between the tumor and ttÀ carotid
an ery was clÊ L speciacal ly, É e bia»R ation w¿
enlarged, w i th the ICA displaced poÊed or - latem l ly
and É e ECA anteri or ly (FIg . 1) . How ever É e m eM
fm ders of the caroti d Mtery w em not identi aed.
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Fig . 3. A , A xi al C r of a 4É year-43ld wom an showed m tETegul ar lazp mass involv ing the pu u id M d par aphary ngeal µ ace- B -

k a Ø mzm n cam t id ar tsri og aphy. f rontal v iew. show ing the l azp tumor b lush at uw pu Ä d Mea- C , L ateral v iew of É e mme

m m og aå y. D , Ò 2e tumor disapÏ azed an er PVA and Gelf© m embolization É m ud Eh posted or audi tï Y Mt q and smal l

feederz of É e ECA u unk .

E n h an c ed C T sc a n n i n g d e m o n s tr a t e d t h a t t h e o t h e r N P

c ase h ad m i r r e g u l a r m a ss o f t h e l e a d e e p p ar o t i d l o b e -

A d d i t i o n a l l y , a sm a l l e r m a ss w a s c o n c o m i t a n t l y o b -

m w ®© ö e r i g h t n ec k , a l l o w i n g c o n si d e r a t i o n

9 4 1 Jm ´ N P S ( F i g . 2 ) . T h e thÃ1Øe mm aò nù gg i oÞP®ôô e×́rd®i

, ¤÷ Þ ä ¢ Aû è a m i n s w e l l - d e n n e d m a s s É a t i n v o l v ´ ö e

JI P ¾ Ø m s Ð m d i n f m Ç m p o r a l sp ¡ , m d É e h e -

,Üç m e o Ø d o h l i o m a e x h i b i te d a n u n e v e n l y e É an ee d

- u m g a u r føm ¡ S É a t i n v o l v Ø É e p azu t i d an d p × 2 ¤

p h ® y n g Û i s p a c e ( F i g . 3 ) .

D

A ppearance of A ngiogram s and eHects
of em bo lizat ion

ÓÜwenty¤É ree N Ps exhibi ted dense tumor stains of

É e upper neck , which w as d ivided into 3 types-

¤ Ë pe I (n = 2) : the tumor stai ns lÞ atd cranial-

laÇ ml ly to É e cam t id bi f un at ion- and both ICA and
ECA were displaced anterior-medial ly. The feeders

wem solely h om ECA . A n embol izati on attem pt was
abandoned i n l NP cm due to identiacat ion of
occipital to ven d ml anastomosi s.

.
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Table t. Results of angiography and suzz ery of 17 patients wi th type E parasangl iomas

A¡ Øê" ' ®' &-h¬ud ' " " hss CW
û &û e ag m × 34 ±mtz a®WÉ qrm 'Øõ ô u aº ú
I Pm2 E Rþ A N£ ICAR ô Â± . ECA dimetd . Bit m" imd am x. XE
2 Rý6 E - R, A N£ ECAFSS¼,d.ECA Mp Ød mm Ne
3 ©ý 2 E R, A ARA EAREAm mÊ¦' ½m Ne4 ô 2 N Ra h s-TA EA Fma§ . ä A Up ± lm N£
5 Fmo E Ra h N£ ICA FØØÊ4. ECA EHmcM £"B XII
6 ¼42 E ¼, A APA ICA®" av±. ECA dismu" -BU. ÷ miz,d zm N£
7 M¢ E ¼, A MA ICAmeA m ®§ ² £ " £
s ±Î " E R, A N£ ECARã A Fem°ú 350 N£
9 Mn3 E R, EEL N£ ICA Reô ÷d.ECA dismaM. Bit EÉmired £" N£

lO Fn3 E Ra h . NO ICAFØawd.ECA dism± . Bit rqmiM mm NO
IE W13 E R, A N£ ICA daMm' " d amamnmsØCCA £" XII
12 ¼,3 E ¼, A N£ ECAmeA FØewd 1" " £
13 Mm E Ra BL No ICA 46¤¤a um aM amamma- ØCCA lmm x-mI
M Mm E ¼, A No ECA FØeved. ECA EUua ted 150 NO
15 Mn6 E R, A N£ ICA FØaÊ4 ECAdmä " d. Bô Ðmzed þm NO
,aE hanaE E E­ ¤A Ea EºFa w®a aEF¤....a¤¤- A MM¢ v vn.. , , . . . . , az- em- 6­ eB. ., ., .̧ .¢,ë,. ' ®dEEm--Ô, ..¬" "" ®¤' ®¤¤
Ú Ø42 E R , A GA E AmCA F ï ' " d " " ¤

cw. b î -amm ; ¡ , M¤" " ô : K´ . t« ®§ « " Õd ' " ¶ : ª 24. " ô Ø ü " " Ô± Y¤,t ¤ mk M, ææ; Ë " Õ, - m ; N. æ ¤É Ûû PÉ " " æ' -
tææ a§ æææ ; A Uô ô dhÙé ú " þ AM. " " " ¬ ° Ñ" ¤ç , Ø ; × , ± " ç ¬ : n ì . " " ô ú md ææÃ. cu - Uæææ a m daï y.
¢ . " aa . . " ; " - £" ' " ­ ­ ù 7¤

¤ Ç pe I I (n = 17. Tabl e O: É e u m m l© ó " at É e

bih rcations MEd mé ZEed dm bi h mm ons in 16 0f 17
cØ Ø . Ò 1e ICA didn ' t have feeding branches and

WÊ displaced ö Sô i OF lm m Hy i n al l cam s. Á m of
É e tuzng s displaced É e ECA m ô i Orly mEd wu fd

mai nly by a branch a ig iEEating Ý£m É e bih rcation
A n emboli m u on attempt W² Stommd Ã caØ e É e
q catheter cØ ld not be " vmÈ ´ fE ezkmgh to
am id mnux into the internal cam tid u teq . FIve of

É e 17 cam s envelom d É e ECA m d wem fed by
ECA K m chÊ . Elevm displu ed dm ECA anteriorly
u Ð wem fed by muIUple ECA bmzÈ tBes- Six of É e
17 cases underw ent embo lim uon: 3 by the u ä ± ,

ing phu yngeal Mteq (APA L 1 by the superior
É Ï £ id an a y (S TA L l by the Þ cipi tal u mzy and
dE ottþ r by the A PA , ST× , MBd facial azted es-

D espite mi ld pai n- É e emb£l izat ion procedun s were
uneventh l and tunw blustm m ar l y di u mm zsd in
d l Ø a s (FE8 4) .

- I Vpe m (n z 4) : w ith the average sin of 75 cm

(mnge = 6 t0 8 cm ), É e tumors encapsulated the

ICA . ECA , MEd caroud Mam aUÞ s in al l cam s
(FE8 5}. MBd wem fØ by ECA K ï EChü " wel l "

fm dem fkom É e ICA m nk One pauent develOR d
bHM m ss s´ m ah® angiog aphy, and a follow-up

ang og aphy cOEEarn-d Á õ ½ ion of É e ICA at dm
naÐw segmem . Om patient U R d ene´ da m" "
vision during embol im u on tk Þ gh É e ECA trunk,
MM1 m giog aphy mvu led É at ttè ophthalmic u ta y
wu m m al ly Ø cIM ed. õ £ bably h m anastomosis

to the middle meninseal mt ry - Fol lowi ng ®eatmem.
É e vision of the 2 pa ients w as not imw oved .

h all 23 padenÊ . the Circ le of mql li s w as patent MEd
excessive cm ss-a i l ing w" £bsew ed vi a angiography.

m e hemang oÌ zicyØ ma exhibitØ dense Mnm

blush in the inh aü mø m 1 8é ce and was suÁ essadly
embol ized through fm ders of the intem al max i l lary and
añ ending ph× " " " × ta y. T he tBemangiØ EEdotheli -

omA which was hid El y vaseul® i zed on m g og u n-
dim pº MSd d e embol ization of the pom d or
audi t£É MU ry and smal l feeders of É e ECA tn inks
(Fig . 3. B¤D K

Treab n mu £utc¹ ØÊ
In the 2 C¡ Ê w iÉ q pe I NPs, É e mmor w¿ mmoved

completely w i th pmsew auon of the cam tid u u dØ ;
however. the va¼· nerve was encapsulated by tbe tunw
and iÛ uzed - Th i nm 012emuve bl´ ® lØ s was 2Þ mL

and 8Þ ºEEL - respectively - A t di scharge, 1 patient had

dysh ncU¶ of cranial m rve X and X n . m d É e ´ her
had a vagus m m deaci t Six of 17 type H NPs (Table I )
wen mmoved w i th intact I CA and ECA . N ine of the 17
NPs were mmov" w iÉ pmu w aUÞ of ttm ICA
however ¡ ECA Wí l iga " (n = 2) or dim e± (n =
7). A d UH¶ al ly- 5 0f É e 9 NPs underwent sutum mpain
of the invd ved bih n ations- 'IWo of the 17 NPs were

mmovØ together wiÉ dm involved bih rcations- and an
eM -to-end anastomosi s k Iween É e ICA MBd CCA W×

" d om ô d. A t discharge, 3 pm enu develom d dek i tsof
cranial nerve X MEd á I and 2 had dek its of cranial
nerve X E - h É e embol ized p up. the suzzeons had m
imF Ê siÞ É ç É e tUEZEOf W¿ sk u nken × Ed u si ly
rernov´ h m adj acent Structures. T he average bl£"
loss of É e embol izØ cam (n = 6} wØ 238 EEEL - w hich
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Fig. 4. A Axid C r dmwed a MO ly mÉ é Èd tunw in ô dd u m ck dw¡ £f a 42¤ymm ld wonu n. B. Rid zt cmmmm Í Í d
M m £" × y. laô al wew. showd É e hyÏ WM UlM mass typically widening the camtid bif½CUion- C. SU® m lu tive
artm Ë m× y d ô hypenzophiØ añ eM ing å mÇ ngÊ l azta y wiÉ a 4F ü " Ø ® . D. Ris zt Þ mmm cam id anu iù m× y d ô
embolizaZion with PVA É ñç £ É e A PA Þ nh md SUMou l disammg m e of the tumor staini the small msidual blush was from
bmm k s arising fmm tk bifurcation.

wm signiacantly lms É m É at of É e nom mboun d
g oup (" m znL , n = 11. P = .022). h the µ pe EI NP
g IMP.ô aw mgeblý çd ­ S W¿ 11Þ mL Á mof É m
was mnmved togeÉer wiÉ the involved ICA u zd ECA
segnm u mu m end-to-eM M ¿ tonm is ba wü " ICA
and CCA was performed- This patient had dek i ts of

B

D

Ú ØUM Emrve X MM X E , but did not haw episode

of cranial ischemi a Om NP Wý mmovd along with
dm bih mm m . whemas ICA mconsm »CUon was not
ped ormed ah er É e nmm distal stump w m sum of
É e ICA w u vm a" to be higher than Ø mm Hg.
This patient m ped em ed central faci al paralysis. but

.
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Fig. 5. A , Right common cam tid u ter iog aphy in a 38¤yeaz-01d wom an. latem l v iew. stw wed a huge vasculari zed tumor
envelopi ng É e c× £Úid bi h zcation - B , R OZEtal v iew of ttze ri ght common cam tid MU d og aphy, ² ,e m i n pu t of huge M um -located

med ially to the carotid Mt ry-

reco vemd w ithin 1 month and was wel l for 2 y´ n
despi te a cranial nerve X E deaci t . One large N p w as
sol ely di ssected partially due to excessive blm di ng-
however this paHent w as lost to fol low-up . T he last one

was removed along w iÉ the carotid bih zcati on; É i s

pm ent pmsented wi th mul tiple lung metastases at a
subsequent fol low-up, w hich resultM i n the diag zosis of

mali gnant paragm gl ioma-
T he l arge hemangiopericyton1a É at involved É e

skul l base was completely removed w ith 8Þ mL blood
loss, m d the caroti d E Êry and cranial nerves were not
involved. No mcum nce w as detect" during 2 ye× s of
fol low-up. m e hem ang oendothel ioma w Ø mmoved

along w ith the involv´ facial nerve m i nk . A l so, major
audi tory nerve gma ing w as conducted - T he inm -

om muve bl´ M loss w as 3Þ mL and no mcurm nce
was detectable at 6 months.

DISCUSSION
paragangliomas mpmsent highly vascular tumors of

neural crest origin É at invol ve the w al ls of bl´ M vesseh
or speciac ner ves wi thin the head and neck . T hey may
be deaned ¡ CMOUd body tumors, j ugular paras angl i -
OITEas- vagal paragangl iomas, or tympanic paragangi i -
omas, according to the si te of or igin-T hese MInors have
multicentr ic dim ¡ ¡ , w hich may include bi lateral and
uni lateral mult iple lesions. M alignancy Þ CUE-s in 6% t0

109b of the tumors, which is COZEan ned by É e pmsence
of metastatic lymph nodm or sy stematic metastases, not

by the h isto l og i c aõ m m nee-1.4 5 I n o ur ser ies, 2 C¿ Ê

( 8 .7 % ) had m u l u cenM c d i seases, and 1 w as consi dem d

m al i gn an t (4 3 % ) . I w o o ther v asc u lar i zed t u m o m w em

dÊ c r ib ed i n th i s st ud y , i nc lud i ng on e hem m gio per icy -

to m a u Ed o ne hem an g oe nd o the l i o m a, w h ich w er e o nl y

SCMW l y m pon ed i n the l i te ratu r e . E ar 1y d etect i o n and

d i agnosi s o f t hese t um o r t y p es i s i m POEt an t , co nsi der ing

É e s½ Ei ca l d i m c u l t ies an d r i sk s. D £ PPIer co lor -n ow

sono gr ap hy i s co nsi dem d the a r st EBo n i nv asi v e i m ag ing

pro ced ure i n p au en t s w i É SUSô ² « d nec k pan g angl i -

om ¡ , due to i u h ig h sem i u v i ty and sped a c i ty - C r

ñ an ni ng c m d e l i nea te É e m l at io n o f the tu m o r to

adhem n t sm »ctUIt s- i n p × t ic u l M the sk u l l base . M RI

m ay beu er dem o m £ ¿ e É e EÉEl at io n of t he t um or to É e
aEUacent i nt em al j u gu l ar v ei n and c ar o t id ar ter y -M

I n o ur ex per ience , É e pm f en ed d i agnØ i s o f a h i gh ly

v asc u lar i zed tum or i n the nec k sheaÉ i s par ag ang l i om a-

I f the t u m or s mt lo c ated i n a d eep ex tr ac r ani al sp ace-

É ey m ay be susR CÇ d Ø p aragam g l i o m a- aEESi on -

bm m a, m etastasi s, o r o ther v asc u lar i zed M Ino rs- D SA

pm v i dm h Et her Ved a cat i o n o f t he d i ag n osi s an d pm -

v id Ê a dy n am i c v asc u l ar m ap o f the t um o r, and sho uld

be used ro u t i nel y f o r p m o pem u ve ev alu at io n .

I n ö i s stud y, n ec k p × ag m g l io m Ø w ere d iv i ded i nto

3 ty p es acc o rd i ng to the re lat i o n o f the t um o r Stai n to É e

car o t id M ² ry o n an g i o gr am s- Óy pe I N Ps w ere be l i eved

to be vag al paras ang Ho rn ¡ , co nside r ing t hei r re lat io n
to t he cam u d × t eq m d cr an ia l ner v e x 7 Ò 2e u t m M

fm der s w ere h m E C A bm m hes f × bey ond the

.
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bif urcation. and theEd om f aci l itate superselective
catheteri m uon and embol izati on prm edun s- Óy pe E
NPs exhi bi ted tumor blush j ust at É e bi h rcations, M d
displaced the ICA posterim - laterally. W ith the © © p-

Hon of l cØ e, É e M almm ons wem enlarged and the
ECA moved anteri or ly, pm bab ly M cause É e c× £ " d
body w Ê locaÇ d dorm -mediany in the adventiUal

ussue of the bi furcation. A dditional ly, É e ICA w as
pmserved duri ng operation in 15 0f 17 cases. T he ICA Of
type m NPs w as m cd aced in 3 0f 4 cases, and the oÉ er

type IE NP was only removed pazt i al ly- B ased on É Î ,
we bel ieved that É e ICA of type H N Ps should be
pm tected and pmsew ed dur ing opem uon- whmm s for
type HI NPs, É e ICA should be di sØ cted togeÉ er
wiÉ the tumor i f toh rance to carotid occl usion wÎ

Ved aed .
A contm vemy ex isÊ concern ing the sin of tumors

É at should be embol im d pmoperaUvely, É e embo1ic
agents, and whether embol im u on i s m alternative to
surgery. Some m reluctant to embol ize nm k pMagm ?
gli omas, because of the F obabiHty of compl ications-M

U spi te this- numerous team s believe É at pmopemdve

emboli zation may deemase i ntraoperaHve bleedi ng and
facil i tate surgery, especial ly f or tum or3 larger than 3 cm
in diameter . and ttm compl icadon of É is F m edum is
aÞ eptably low- h thi s study, 6 Ø m s wiÉ É pe E NPs
were successh l ly embol i zed- and the intraopemHve
blÞ d loss was sigm acandy low er É at É e nonembol -

ized cases. H owever, 2 pat ients w i th type ó NPs
exped eneed inadver tent embol ization of the ophÉ almic
u teq . One of these occur red ah er emboli m u on of the
ECA trunk and the other Ø cun ed af ter ang og aphy.

Consider ing the compl icat ions and risks, embol ization
should only be ped onned i n the vessel s É at cm be

superm lecu vely caÉ eted zed and determ ined not to
al low h ee mnux of the contrast medi a into the i EItem al
carotid Mtery . A ddi tional ly, distal m ig ation of embol i
into the ophthalmi c Mtery and cenu-al nervous system
should be avoided -s We found É at PVA , of vary i ng

part i cle diazm ters, and Gel foam wmÉE safe and eEecti ve
embol i agents. n-buty l -2¤cyanoaÁ y la¥ , mom Ì m a-

ztent polym® in ns glue, must be deli vered to the tumor
É m ugh supem leetive cathetert m uon w iÉ micm ath-

etem. C¡ asco et a1., Chaloupka et al -- and L i ang d a1.
reÏ Ì Ø successful devascular i zaHon of Ú ÔÉ f× ial m-
mom by percuu nØ us intratumoral Inj eCHon of n-buty l-
2¤cyanoaery late or eÉ anol .9¤I E We bel ieve that neck

paragangl iomas × t commonly amenable to conven-

tional embol im uon and are therm fser mmoved u fely.
Ò 1is works pMt iculz ly w el l w i th the use of mi cro-

catheters. I ntratumoral inj ect ion of glue may make the
tumor adhere to adj acent t issues, preeluding É e i ntra-
operative pmp× -at ion of the tumor. T hem fore, É i s

technique should be reserved for huge paragangliomas

or those involvi ng the skul l base É at me unsatisfactod ly
embo1ized by m intraarterial approach-

We sm ss É at the eval uation of the Cim le of W 111i s

is mm datoq if the tumor eneapSulatm or invades É e
internal cam ti d Mtery. M any meth´ s of determi ni ng
tob m ce to Ø cluding cam tid ci reulaHon have been
described, i ncluding meastzm ment of di stal carotid

stump pm sum - X enon CT scanning, EEG monitor ing,
UEd intem al carot id bal loon Þ elusion-2.u We mly on

angiog apMc evidence of adequate contral ateral cere-

bral blood now, w hi ch is h rt her conaÚn´ by É e
pmopemUve M atas Test . 'IÉwenty -ave pm enu in our

study demonsu-ated evidence of to lerance to possible

carotid clamping or sau i aü , via angiog aphy. Four
Ø SÊ tolemted sacd ace of the invol ved ICA and
bi f urcations ÷ × (n = 3) or w i thout (n = 1) mconstrue-

Hon of the internal carotid em ulat ion, and no signs of
postoperative cerebral i schem a developed- One patient
devel£" d tmzmi ent faci al pMÊ ysis d er ICA sacd ace-
I nte nd carotid M ô y g d ing w as not ped on ned at

al1, consider ing É e mpon ed 9 .7% rate of w okes and
a 2.4% incidence of mod ali ty-5

h concl usion, employ ing a ser ies of im aging tech-

Mqum i s opdmum for safe and efreeuve treatment of
hypew aseul× head and neck nØ plÊ ms. U l trØ onog 2¤

phy, enM E ed c r scanning, and/or M RI cod rm m r ly
scm ning of thei r hi gh vascularim uon- R m pemUve
angiography fuEther Ved aes the di agnosi s of them
tumors and prov ides important info m ation concerni ng
Ø mor blood now and intm cembral cimulat iOE1. pmop
erative emboli m uon decreases tumor blood now and
faci l i tates tumor mmoval - A ddi tional ly, meticu lous
vaseulM SUEEical or i nterventional radio logical tech-
nique, u mh l ped opem6ve numing cam , mp l lM fol-

low -up, and rehabi l itation of m y cranial nerve dek its

MYE impon m t factom i n the m am ent regi men.
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