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angioarchitecture and t£ evaluate dØ corºe lation d h is c lassif leatiÞ w ith ueaWî ± optim s.
s tzd y d´ Á ¤ X-r® films and digital suu raction angiograms {DSA} £f 25 ca$6 w ith AVMs in the jaw we e Õ Õ ô tiÝ y

reviewed to evaluate the amô ranØ of M ne r× £× tim , fî d ing arw ¡ , nidus d the maltm matiÞ s and d aining vØm . B¿ ±
£n ô findings a classik atim of angioarchitecture wÊ ß £mm M ed. Fud ¼" no± , tM tmaWç Í m ults of ô ü ca½ wem
rw iew± to asm s eve cormlatim d h is classif leatiÞ Sé tem w ith treatnm t µ tb m .
RÊ Utu - m e angiä raphic p id um d 25 cases w tdz c¼ tfal AVMs cØ 1d be d ivided into 5 typÊ : Type l h = 5} M d diÉ ¦ d
micô Õ £Ð " ô ulas W FS}; Ã Ý = 8} had 1 laø ° ö Ø m uch w ith all the M ing am ri6 dºaim s im iu w lll
(n = 7) M d a large w m tó ô ,ch as w eHas diWØ ed microAVFS{l + 11}; type lV {n z D had multiÚ ç nØ s m K M ; aM Wpe v
(n z 3} M d multiê e w na ss pm»chÊ and diHUá d microAVFS {l + lV}. h angm × itä tum c¼Ý m M d wel1to the x-my
aÊ µeamM e in a11cam except 1 {96%} . W ith m m ct to the ueatnm t a aÁmÔ , type 11, 111, and W AVMs gained d Mical cure in -

m m d the ca² , w h re¿ tym l and wm V AVM s obu in´ cl inical cu§ £nly in 60% and 333 % £f the caË , m pñ tiÄ ly-
c u r had mu . Central AVMs in tM jaw cm u ié d É riant panerns of angioarchitecture and ca dd be divia d into 5 tym .
ø is angiographic c lassif ication was helpful for dec ision making aM ut appropriate therapy-
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c m » ± ® ted ovenoØ mal fom at ions o f j aw s- ç É ous tz

mm . am cl in ical l y i m POEt m t ow i ng to É e potem al r isk
of l i f e-É reateni ng hemoÐ hage- M any dmm peut ic

appm ack s have M en " £ " sed o v® É e yu m w i th

l i m i ted c l i nical success. L igç £n of the ex ternal carotid

artery (E C A ) is completely proseri k d, M cause even i f

i t stops k moÐhage i t never F evenu recurm nce Ý £m

the rich cd laterals mEd É a e fom i t inu eases dm " fEculty

of h »Ether ± eam mnt . C om plete m sm uon of dm invol ved

bone may be curati ve, but i t i nvol ves sevem blÁ Ô
loss and i nduces dam age to É e shape and h mCHon of the

involved M e. Rad iotherapy oh n f ail s ow ing to É e

level of cel lu lar maturation along w i th dm danger of
radi ation dam age. Comp lete cum by M ed al embo l iza-

ti on i s d im cul t - ei ther w iÉ pM Uc les o r gl ue- and may

involve potential com pl ieu i om . Conservat ive mu cu on

d er MU d Ê em bol i m u on could be safe and curauve,
but i t st i l l invo lves hm cti OZEal dek i ts-M Recent ly . som e
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authors have CUESd centrÊ AVM s by a venous ap
F oach wiÉ glue m mienMCoi ls- eittmr via m nsosseous
puncMms or by a m nsfemoral appmach. allowing
pm ervaum of É e inW Ived bone and teeth-38 In our

expedenØ . m am ent opt ions depend not only upon É e
pauenu ¤mmi ical and economic si tuations. but alm upop
m S OE CMÊct® e of É ese high-a£w ma fon m uom .4

The aim of É empy should k complete obl iteration d
dæ lØ i£n wi É Á emw aUon of É e aRected bone and
teeÉ . and mcunm ce from iZEStlmcient É erapy Ø wel l
Ø asØ ciatØ imõ ô nent h m excessive intervention
should be w evenÈ d. In É is study. imaging materials
of 25 pauents with ceI1Àal AVMs of the j aw in our
hospital over the past 6 ym m were mm sÌ ctively
reviewed to ela mte on a classiacation system of
cenu± AVM s m angioamhMeetIAre- F½É em om- Ée
treatment outcomes wem reviewed Ø ¿ ¿ í ö e
com la ion of ² is classiacation system wiÉ m am ent
opuons.

M A TEREA t A N D M ETH O D S
TWenty -ave pau enu w i É cen± al AV M s of the j aw

i nc luded 9 m ales and 16 females (male-fem ale rati o

1: 1.77), w i ² a mean ag e o f 17 .6 yu m (ranging h m l o

t0 40 yearsk E ight AV M s w ere i n the m ax i l la and 17

wem in the m andib le. Panoram ic tomog aphy w as taken

i n al l pauenu , as w el l as intrao ral p× 1om m ic mdiograph

i n 8 m ax i l l ary and 5 mandi bular AV M s. Fun k n nore, l o
of the 25 patients had undergone a C r scan - A l l pm enu
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Table 1. 'IEe cor rel ati on of x -ray and D SA appe® m ce

Du Du DSA DSA DSA
type I qm II Ope HI qm IV tym v

5X-my type I
X-my wpe E
X-my type m
X-my wpe IV
X-my q pe V

Fig 1. Right maxi l lazy honeycomk d mdiolucency on the
intraoral pm É amie mm.

exper ienced bi lateral internal and external caro tid

angiogr aphy, fo llow ed by supemel eeUve angiog aphy

of ECA feedem w i É later al and posted OF anted or
PEO ections- M oreover, ver tebral angiograms w em tak en

i n 4 cases w i th l igated EC A Generally, 35 angiography

and em bo l im u on pm eed® es w er e ped om 1ed m t hese
patients. 'IWo exped eneed radio logi sts mv iew ed É e

pat ient' " ¢Cords for the f ol l ow ing inf o m at ion: epi sodes

o f urIconu ol labl e blm d ng, radiog aphic appe× m ce on

plm and tornog aphi c al m s, feeding ar ter ies, nidus of

É e m al fon nations- and É Ø Ø ng veins. The co Ðel ati on

of radiog aph ic and angiographic features w as h rther
× mly zed - A ddi ti onal l y, the vasculari zation charactet -

isUes of the max i l l a and mandibular AV M s w ere

m aly zed -

m e com es of um tm ent w ± ¿ fol l ow s: 3 cases of
M Ê d al em bo l im u on alone- 4 cases of arter i al and

venous embol im uon, 1O cases of ar ter i al em bol im u on

and cum ttage- and 8 C¿ es of ar ter i al and venous

embo li zaZion w i th curet tage. A I l cases w ere f ol low ed up

after É e l¿ t t reatm ent on a regul × basi s w iÉ a mem o f
30 months (ranging f m m 6 to Ø mon² s) . m e tmam ent

outcom es were reVIew ed and categori zed as anato m ic

cure, cl ini cal cure, and persistent AV M s. A n anatom ic

cure w as dea ned í ö e di sappear ance of a l symptom s
w i th a radi ograph ic dem onsu-ati on of comple² mossi -

acation of the aEected bone. T he cl i ni cal cum gro up

i ncluded the m atom i c cures, as w el l as pati ents Where

Fig 2. Lea mandibular monocystic
armw) on panoramic tomog aphy.

radiolucency (open

there w as a di sappe× m ce of cl i nical symptoms despi te

m incom pl ete reossia cati on of ² e d Å td bone-

RESU LTS
X-ray and angiograp h ic f i nd i ngs

T he x -ray h d i ngs w ere di v ided into 5 types (Table I ) :

type I (n = 5) w i É honeycombed mdi olucency (Fig l ) ,
type H (n = 9) w i th w el l dea ned monocystic radiol u-

cency (Fi g 2), tw e E I (n = 7) w iÉ monocy st ic and

honeycom bed rad d ucency (I + I I , Fi g È , type IV
(n = l ) w i th mul t i cy stic rad d ucency (Fig £ , and ty pe V

(n = 3) w i É mul ti cy sti c and ho neyCOIn k d rad d ucency

(I + W , Fig 5).

T he ang i og ap h i c f eat um s c o u l d al so be d iv id ed

i n to 5 ty p es Ò ab l e I ) . I Y pe I (n = 5 ) w ere A V M s w i th

d i f u sed m i cr oar t er io ven o u s b tu l as (A V F s) É at h ad

m u l t i p l e ar ter i al f eed er s an d d r ai ned v i a t he an ter io r and

p o sted o r f ac i a l v ei n s ( n = 2 ) o r m ere l y b y th e po su d or

f ac i d v ei n s ( n = 3 , F i g 6 ) - I V p e H ( n = 8) h ad IElu l Hp l e

ar ter ia l f eed ers É at d ra in ed i n t o a h u ge v en o u s p ou ch

an d then i n t o th e an te r io r an d p o stM o r f ac i al v e in s

(n = 6 ) o r o n l y i n t o th e p o sted o r f ac i a l v ei n s (n = 2 ,

F i g 7 ) . I Y pe m (n = 7 ) M d l w ge v eno u s p o uc h as w el l

as d i Ä ± m i cm A V F S O + H , F i g 8 ) . I Y p e I V (n = 2 )

w ere w i th muIHple large venous pouches (R g 9). I Vpe V
(n = 3) had m tdu ple l arge venous pouches togeÉ er

w i th di f used m icroAV Fs ( I + W , Fig 10). A ccording

to the medical h i sto ry , 1 AV M of type L 5 of type IL 5

of type H I , 1 of type IV , and 2 of tw e V had epi s© ies

of uncontro l l ab le b leedm g. h 24 cases (24/ 2È , É e

radi ographic appe× m ce cOETesponded w el l to É e
angi ographic feamre, Å , É e honey combed rad d ucency
revealed di m lsed m i croAV Fs o n angi ogram s w hereas

a cy stic rad d ucency appeu ed Ø a large venous pouch

on angi og aphic m aps- ÓYEe excepUon w as in a bi lateral
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Fig 3. M onocystic and honeycombed rad d ucency of the r ight mandible.

m andibular AV M É at had a huge cy su c rad d ucency

ex tend ing f rom one angle to the other of the m and ibl e

but exh ib i ted m ul t ipl e venous pouches on ang iog ram s-

A ng iograph ic featu res o f ma xi l la ry and

m and i bu la r A V M S (Tab le l l )

Of the 8 m ax i l l ary AV M s, 5 occupi ed the posteri or

pon i on of the max i l la, and 3 Ø cupied É e posted or and

anter ior m axi l l a. W i th the excepHon of a case w i t h

l igated ECA , 7 AV M s w em fed ma nl y by the i psi l ateral
i nternal m ax i H× y ar ter i al branches as fo l l ow s: 4

AV M s by the suped or al veo l® , i IEË ao rb ital - descend i ng

pal au L and sptlenopal atine M ted es; 2 AV M s by the
SUR d or al veol × , in¨ aorbi tal - and descendi ng palatal

arter i es; and l AV M by the suped or al vm l × , inf raorb i -

U L m d sphenopalau ne ar ter ies. A ccordi ng to É e D SA
classi k U on descr ibed above, 3 AV M s w ere type L 3

w ere q pe I I , and 2 w ere type ó .

Of the 17 m and ibular AV M s, 11 invol ved l side of the

m and ible, and 6 w ere b i l ateral . W ith the excepHon of 2

AV M s, l hav ing l i gated EC A and 1 havi ng undergone
embol i m uon 4 É nm before- 14 AV M s were m ai nl y fed

by i psi l ateral ECA K ± Eches, as fo l low s: 1 by th e inf er i or
alveolE × tery, 7 by the inf er ior al veol ar and f aci al

E Ê d es- m d 6 by the inferior alveolar, f aci al , and l i ngual
M Ê d es-O f the 17 AV M s, 2 w ere type I , 5 w ere ty pe H , 5

w ere type m , 2 w em type I V , and 3 w em type V. I TEese
cam s dem onstrate dÀ com p lex i ty of vascul ar i zati on of

the mandibul ar AV M s.

.

Fig 4. A xial C r showing mul tiple cystic rad d ucency of dE
mandible.

T rea tm ent o ut co m eì of d if te rent t ypes

o f A V M s (Tab le l l l )
I Vpe I (n = 5 AV M s) : 'I Wo AV M s obtai ned anatomi c

cm ah er embol i zation and cuIm age, 1 obtai nd cl i nical

cum d er embol i m u on and cum ttage, 1 experienced

pem stent eplsu m s even af ter 3 embol im u on and
2 cumttage prm edum s, and l complmned of recurrent

g ingival bleeding d er 3 emboli zat ions- T he anatom i c

and cl i nical cures w ere obtained i n E 5 and 3/5 0f cases,

resÏ cti vely.
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Fig 5. Panoramic alm showing a multiple cysuc (open an ow) and hom ycombed lesion involving bil ateral mandible.

Fig 6. m e M A angiog aphy showed a maxi1lazy AV M wiÉ
merely di m»mly interwoven vessel s (type I ). " Ee fm ding
vessels wen h m the descending palatim (open arFOW).
SUÏ d or denu l (armwhead), and inh orbi tal M ed es (armw).

TYpe H- IV (n = 17 AV M s) : N i ne ob tai ned anatom ic

cm ah er embol i zation and curet tage, 4 obt ai ned

cl i ni cal cure af ter embo l i m uon and curet tage, 2

obtai ned an atom ic cm d er arter ial and v enous

embo li zation, and 2 obtai ned cl inical cum d er ar ter ial

and venous em bol i zat ion - T he overa11 anatom i c and

cl i nical cum m ² s w ere 11/ 17 and 17/ 17 of cam s,

respect ivel y.
I Vpe V (n = 3 AV M S) : One w as anatom ical l y cured

d er arter i al embo l ization and resection . l experienced
l i fe-threateni ng heEIlorytEase 3 months ah er compleÊ

m ed al em bol i m u on w iÉ glue and p× Ud es- and 1 had

m i ld bl eeding af ter 2 embo l i zations- T he anatomi c and

cl ini cal cures w em boÉ 1/ 3 of AV M s.

D ISC U SSIO N
T he ®eatII lent of high-n ow vascul ar m al f oÚnati ons

of the head and neck m gion, ei ther i nm cranial or

exm crani al - is a chal l enging and d im cul t aeld- T he

c l i nical presenu u ons, progno si s, and m atIEBent opuons
of these lesi ons depend on É e anatomic location- as wel l

as É e angioarchi tecture, w hich i s closely related to É e

hem odé × n ic chm ges. c embm l AV M s wem divided
i nto L V grades accordi ng to É e si n - lØ aU0Å, and

venous dr ai nage pam m s by Spetzler and M arm y W ith

the adv ance of the cerebral AV M grading, the pr ognosis

k c omes w orse and t eaunent becomes more d im cul t -

L ing and L i di v ided cerebral AV M s into 5 types

accor di ng to É e m gi oarchi tecture on superselecuve
angiographyJ o and ² i s c lassi acation w as helpf ul for

dm m m ak i ng aM t appropd a® ö au nem . D Ð
AV Fs wem cl assi aed as 4 types by Dj i ndian i n 1978EE

and m 5 ty pes m 1995 by Cognard et al according to É e
venous pat ter ns-12 and these classi acations wem cl osely

ml amd to the p rognosi s and treatment appm achÊ .
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Fig 7. Angiog aphy exhibited a huge venous pouch ´ ,
armw) withi n the mandible, fed by multiple fmdem h m the
inferi or dental É , an owhead) and facial M edes ¸ , q pe II) .

ConsMa i ng the h igh r isks and vazi able ueam ent

outcomes, cenm l AV M s of the j aw m m nÊ d of

a gena d × Ed system atic analysis and classi acaHon
sy sÇ m of angmazehi Ñ tuÀ ö a inÞ q mmô × M m -

pm ves upon the indiv idual dÊ cripUons in the l itemô ze.
h É i s study , the x-m y and angiographic f eatum s

of cent rai AV M s in j aw s w em divi ded in to 5 types
accordi ng to the analysi s of 25 AV M s. T he features of

D SA coÐesponded w el l to É at of radiography, theref ore
ty Ì s I -V of the D SA cl assiacati on system - bØ ed m× nl y

on nidus pam m s of the m alfo m a im , w em el aborated

on for the ar st t ime. 1y pes I and H m the f undamental
components of É i s angi o× CM tecu m - TYpe ó -V AV M s

compd m d multi p le com p× " mnu of type I andj or q pe
H a stul as and m i ght m pm sent dia erent stages m the

progm ssive advancem ent of these lesions, or É ey m ight
resul t f m m incom plete endovascular or sur gical inter-

ven ti ons. I Ype I AV M s appeM ed as honeycornk d
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Fig 8 . Ç ze EC A aagiog aphy opac i aed a mand ibul ar AV M

w i th a huge venous pouch- as w el l as d i m »« d vessels (A ) Ò 1e
poet -embol ic panoram ic El m show ed the glue cast o f É e

venou s pouch and É e sur rounding d im zsed veins (B ) (q p e E ) .

radio lucency on radiography and as dim m ly inÊ rw o-

ven vessels on angiogr aphy, w hich w as si mi l ar to AV M s

of other arm s of the body- A q pe H AV M could be

deh ed as m arted d ovenous SSu la É at consi sted of

mul ti pl e arteri al shunts m the w al l of a si ngle huge vein .

Ç us pa¢em of angioamh i teemre mi gh t occasional1y
be found in dural AV Fs but rarely m other AV M s. ÓEe

pathogenesi s of thi s pauem m ay be a® ib li ted to tbe hi gh

vascular i zation of the j aw, w hich invol ves m al veo lar

canal w i th accom pany ing ar ter ies and veins, especM l y

in the mand ible. Once a congeni td AV M develops, the
aEem nt arteries could involve cent i a lgal feeders of the

super i or or inf eri or dental ar ter ies, as w el l as cen´ peu l
feeders Ë om the facial , l ingual , descending palau L and

sphenopal atine ar teries. I n addi ti on, the venous drai nage

is only v ia the alveo lar veins, i nduci ng prog essive
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Rg 9. Ç Be do t comzm n cu u id mg Þ aâ y stmw´ a mandiM lar AVM wiÉ 2 venØ sô ,ch s (A} (q pe WK Vem p ms ¡ er
pemuu neuØ Sõ ô tum via the incimr (B) and pmmolM ama (C) £" ciaed Ée pouch s.

di l ation of the veins. h our sed ü , type H -V AV M s

show ed a higher F evalence rate of uncon trol l ab le
hemm Êmge ( 13n o AV M Q OV® q pe I AV M s ( 1/5

AV M s). T hi s £bm m ti£n m i ght also be aM buM to d m
di f rerent pan en u of angioazæhitecu re - T he huge venous
" uch of a q pe H -V AV M , wh ich a l l s w i É hi gh-

pm ssum blÁ M now , ser ves m a direc t pump fm l i f e-

² m atemng bl m di ng once a m pt® e of the w all develops
fm m É e i nj ury of dm overl y i ng Ñ ö . 13

-EM ning É e panem s o f angi ´ zchi tectum i s

beneaci d for the decision mak ing o f m appropd aþ

ÔØmpy. c omplete Ø elusion of q pe I AV M s by ar teri al

embol i zation is mm l y ø ©sibl R SUÀ r Ý 1m Uve d m

i nj ection mi ght incmase É e em cacy, but i t F o duØ s

a higher r i sk of Þ mpHU Homs- SEE h Ø SU n m u m s-

cranial rmrve ischem a, and even cemk al id aZCHon-

ConservaUve cum ttage i s oh en incomp lete, ow i ng to É e
i l l -dd ned mM gins of É e AV M . h our Ø m s, 3 of É e

w pe I AV M s w em cured and 2 ü " d em ed pen i sÊ nt
AV M s d er mul tiple ñ am ent prm ed½ es. C onsider-

ing the unsat i sf actory outCOEm s, w e now m com m ad
supen d eUW Mt ed d embol im u on- fo l l owed by Þ m -

pleÊ curettage for ² i s type of AV M , despi te É ek
compg at ively bem p behavior- For type H AV M s,
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Fi g 10 . R i ght comm on caro tid aagi og ap hy show ed the r i ght m andih d ar AV M , w hi ch m ai nl y Ø c upied the anter ior m andib le and

com pd è d l venous pouch and d ih sed vesØ l s (A ) . B , T h Ei ght inbem al m m iUMY E ã d og µ hy show d dm mental venous pouch

(a rm w) fed by m ul t ip le b ranches h m the i nfer i or dental an eÇ (a r m whead ) . C , the lea ex ternal cam ti d azted og aphy show ed t he

lea m m cub-I lar AV M . com pr isi ng 1 venou s pouch i n the mentu rn and d im zsed vessel s in the  dy (t ype V ) .

Table " - Distribution of diEerent DSA q pes of AVM s
in the maxil la vemus mandible

¶' «, mw H ¶w m ywerv zwev
M axi lla
M andible

a venous approach i s Ø sier ú ´ × Ç d aI embo l im u on-

Fi l l i ng of the veins w i th occlusi ve agents w i l l c lo se al l
shunts on É e w d . Ë pe m AV M s com pd se com pMt -

menu of type I and type H h t tAl as, theref ore comp lete

obl i terat i on of the complex ni dus i s mandatory,

" h

TaMe m. t h am ent m od s of diEmmt Wº s of
AVMs

ËWI 13w H Z·m HI ËÏ IV TWeV
Number of cam 5 8 7 2 3
11mÊ of AE 10 10 10 2 4
'RIm s of VE 2 5 4 1 1

11nms of sUEF q 7 6 5 2 2
AC mEe E5 712 Y 7 ln 1n
c c mÜ ½3 WS 7n ´ 2 1n

32

AE, MW UI enú ob m m ; Vð VÄmAs ezzzbotizaum ; AC. azzatomic cum;

CC, cliMc¤l cmt



£É em m i t m i ght serve Ê a M gger for rñ m im ent of

col lateral em u lati on . h most cam s, m ul t iple F OCb

dum s o f inm nidus embol im uon am m u su Ç .
A mRjo r ity of the cases m pon M i n the l i tem m re

É at w ere cured by i nu avenous embo l im u on could
be deand ¿ WF H or tn m m AV M s.3¤s h our cam -

1Þ 96 o f m m E and m AV M s w em eventual l y con-

tro l led v ia vaztabl e appm aches- despiu thei r horr if y i ng

cl ini cal ammM m Ø . Óy pe I V m d q pe V AV M s, ow i ng Ø
their complex angiØ m h iteCU E-e MBd ex tensive invo lve-

ment of the j aw . cm rarel y be contZOIled by em bo l i za-

tion alone. h them casm a IE Be am oun t of em bol i c

agents m i ght i nduce seven fom ign î My mact io n- A s a

consÇ uenee- surgical msecti on is comm on ly i nevi tab le .

h sum m ® , " ô al AV M s of tbe j aw dem on sm te

var iab le pam m s of m g Ø rch itm tum É at coul d be

d iv ided i nto 5 É é S. Óy pe I U M1 H AV M s m pm sent 2

h indam ental Þ m ponenu of É em inm ctabl e lesi ons-
EM M ng É e m giom M tecmm is tml ph l fÊ É e selee-

tion of m aw m F i au É m py. 0 ® Em OEm endaUo n is

a combi nation of suÌ rØ lecuve u ted aI embo l i m uon

and complem curettage f or type I AV M s, com plete

vm ´ ó Þ clm i on aidØ by m mi al emM li zauon for type
E aM HI AV M s, and ar ter ial and vemms em bo1i m Uon

fo l low ´ by curettage for m m IV and type V AV M s.
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