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Soft tissue expansion with
self-filling osmotic tissue
expanders before vertical ridge
augmentation: a proof of
principle study

farer I3 Frivificomn A, Bl e exprnsion wirh sefS800 0 aamioter Svonwe mrpangders
defirre vention! vy et i g el pevineipde spady, JOOS Peediudind
2000 38 95 QAT iz TO DTG RO 00y

Vhatracd

Introalwetbon: Fos-curpeical grdt ex r\l_'lxil_il:lll aitel loss ol gr;.ll._'.;l bone ore a comminsN
cinnplicution of verleal b augaseitition, Soll e espumsion (5TE by
implartation of esmote sel-Eling lissge expanders Belee recomsiructive SUFEEFY i§ N
elfective methond For geseration of selt fissoe, The wim ol Jis stusly wos e investigiuee
the Feusibility of STE before bune sugmentstion with regard o clisiczl and hissnlogical
wnstiestines pnif complicateiens )
Slethods: Tissve expanders were anplanied an pallemts weguering verticnl bonpe
angmeniatien. Cnlay prafdng was corricd ot ofter 2 months of $TE. hplunls werge
Pl A= manihs aller angimenlaiding. Yemianl boie i wats by aed sty cone-
Besm compuied iemography (CBCTL Bare binpsies were investigaed with micro-
vt opmography Oale e

Resmlts: Twenty-four sites i 12 patienis were trepied with STE. Contplicaizons of
ST were porforation Chwes sitess psd nleerion Do sitess, AL g sentation after 57,
prranmiasy wonkmd elosure wiis casily achieyed cnd the incidence of grufl eapositions was
lo G250, At impland plocement, high vertical bone gain of 7.5 £ 2 4 mum was foiod
Micri-Clw oo bione pevealed o poonl raie of Beae vodumeissee volume Cneean BYY
TV =d1ald = 005820 Al implanls were ossooaegrateil,

Cimwelisdisnss The conbimition of STE aml sulesgquent vertlesl augioeinition
provabst ligh gan ol well-struciored bone for Tusther succes<ful implant therapy amd
wis scpiinpranind by el conplicntions,

onrgl o
JJ " Clinical
lenﬂdunmlugy

Cogan Kaner' and Antan Friedmann®

Cipganmen o Operallvo Doratey arel
Periadoniplogy. GnantsCentium 3, Chants -
Unrressitiitsmacizin Bailin, Bécln, Gerimany;
“Lamparimant of Pedsdemtalagy, Unkeamiy o
WlnryHermeca, Willen, Germay.

Karg viicle. Bonn gealt danial impdanta; taaus
ENPRITSICN; VETICA] Do augresTlaton

Accopled lor putileabon 0 Sapsambar 2010

Plicement of denlal hoplams often
revsires ecomstruction of  pesorhbid
alvendar ridges ad o vardesy o bons

:II.I'__'II.Il:Ill.Illil.n'l lchnegues i wsed o
improve the Bistisital sl verticnl
dimeisions of the pmplan site, Wihen
applicd for koeral ridge augmentation,
fteigiernis bone Block grafts o gubdad
bone repeneration (GHRR) wechnigues
presvicle o predictable volime of geme
atedd bone atter healing (Mealliser &

Conflict of interest and source of
Tunding statemoent

D K. ectures [or Osmed and A, F

Bectures Tor Instigul Stemuiannn AL,

This sludy wos sappaned by unresericied
resazmch prunts and donation of clivaeal make-
riddy by Osmed (e, Gty il
Enstitul Seramann AG | Basel, Swicoalamly

2000 Juhn Wiley & Sone Ak

Ihigehi g 20007 3, Oin else ather B, the
ofceame of verticil ridge cugmentaton
appears less clear, Clhinical anid hisielo
gicul dasa suppent the feasibility of
vertichl augmentaton prscedures such

s onlay gralling, inlay grafting, distric-
e gslengenesis or GEE (Recchicia
oL al. JXES, Espositg et al. 2008} Haow-
ever, these surgivil procedires ane oon-
snlere] Hophly techiigue seasitve an
the dindings are diflicult o exrapalate
cRocehleinn et ul, MK, Espesiio e al,
2R, Althoogh the reported incubenge
ul postaperntive complications vines
|'|if__'|1|[. =g stldzies, 111 appraren| thai
sl tissue dehiscence aml esposare of
e grafs o the arsl cavity are com-
mon complications of vericnl ridge

95



Hﬁ |'|-|'I|'I|"|' ik r'n'lll'l'lll'.ll'l'lnlln'l

.|||rh|-,‘|l!.|l||.|l|_ \.I.Ir“l'THII|1|1"||_' |.||.; djE-
one aid beading b |1.1r|'ul oF Compleie
Bovas o il prall om wp b SFE o the
cases | Verioeven i gl 1997, Halis &
TFomtaisenl X, Chinpusgin ¢ ol XK,
20T, Wocewese eloal. Xk, KT,
Prousspels & Lopda 200k, Hosone &
Corvinml MEFT, Merli ee al, 3007, Cunul o
& Malapmino M08, Felice b ul 2008
Lhalsui et @l N9

Eapioranrs of 2rafls s monaly @enbuad
i alilficullies im aclicving temion-fioe
climurg wl ahe flap |r.||r||!|l,'||,'|| el al,
WK Cienerally. the elevation of o Map
vt perlusion wd chuses nelusemnia
ihdelenn el al WS
salbsclen oo b b bmponan for
i dmryveval |"~;JI.;:|:|.¢_|T|J et ol 1952
Comgiaely, odociin of Blowal aupply
and rchacmia-reparfeson dmjary  may
alfeet the operatod tisse sl may canise
worphiciitions suclh e pocrosisal the llap.
The '-L"t'-r'I‘I'I:-' ol Tissiie ||:||1||I;-'.|.' relotes
the diration wod mlersiy ol sclisenii
inlars et ol 1995, Carmill & Faglamaido
JAriy Acoenngly, s direct  selation
hetueeti b eulend of t|,|r|_:|...'.|J [FRT =
il eingnasiam drashance of pealnuaon
huis Been slwvwas for penodontal susgical
prcedlire s seitls differe ot degiee ol B
Ui ation  (Heceepd oeloal, DR,
Crivay that bissae moehilization B pehiey-
g letisionslee prinuuy ol closune
e werthoal pugmentation s coensidembly
e Ipmmalh; corapugvl woily & sineghi
lorwaiel Lol susmentalmd Pioeodue,
sl i -.|l-l.|||I:. amil gy s o
by lactons don pueifictable sucies,

motwithstnmdiog comaplicnisms, voluine
miniernee during healing s aeenbier
mijar concen s up o BSE ol gmdt
sl mny be ressibl dnng healing
isfeAller & Hoghigha ST Amain
v acs] vonculairaiem and Ervam
o ihe Mlap cavised by solt trheae movemen
hiinl atsuenl Fimittiwin of mepensistive
LT have boeil comsacle mad s couses Ton
fnitend asateonnes i vertbcal augmcitalsmn
i andviils daluumel et gl 20088 sl s
hiemans (Lundgren of ol JINEL Thus, 1
nay By oonchskad ol an ankoaknd
impovermeT of soft tisae quality and
guantiy conkd colunce the omioome of
weitical Bong reoensration

Cienerntionm o sl disene I'|:. Liking
sulwislaneagis  Ussue expncders  belore
regnstmitive procedsres i an established
i bl win plistic sargery, Adter impluste
tow, the inercase of eapander solume
PAET L colhesy ek on e wenunl
g & ey sl resalis li'|1..1l:|.' 17 Tisidse jomn
iBemmen & Blin 1993, Masoam & W
200020, Chueotie self-filling tweias @xpiin-

Preservilion ol

il unta b ol @ pu!:.lmlp Wil tll-dl'l!.lll wibii
.'l'_.l:l-*.{'.'l.lr.:..:p}'l:n‘lu.w and eaupand doe
tn absorpion of aady Taids. Prewonily,
theesg enpatiders me wsed o g visiety o
sichicadioiis, siich as broasd fecoislfacinm,
deler] cowenpe aller exeisions and pre-
parais ol T e sies § Berpe el al
i, B en ad, JMsEL Flene, we nepon
for he liest time om the applicaiion
il dmmEEls A |."|.|L'Ihl.h- TN LT
wflE Ivaag Belofe Yomics sugEomaln of
weverely  rostd  ddilpes. The  aim
il this '\J|||J:,- Wik W evillagite ihe |'|;'.|'\u.||1||il_l.I
o o combined sl fwaie expuanson
PSTEY el yertcad sagmentation jirsds
aare with fegard e goin of Bone and
gaplicitions

Material pnd Mothods

Palianis

Pativnits wene recrudted Frsiy palients
sevking implant eakivenl o e Depurt-
meni of Penodonbelogr, Chanke = Lint-
verstalamodizin Hcifimn Heuinissal
el i purtially edentilous ndges
class v B3 (5isch & Tsly 1987 and
tlae diessd ol werbien] bone augasenialion
of = tmim before plicement ol denlal
tmplanis were citleria Tor i lusion,
Exclusion critesia untreated
5 ] shimlal s, curbes: ol bem
ol I'l:n.'-plcn:,' pecw s rmlnatiom Ehoras .
smoking; systemic dissden potemially
J|||_'|_'I:|||F ihe oulcomie an |||||'||,|||.1 iher
oy e vl led digbetes msel i,
bnersirthagie  disordersi amd  medici-
bioms putatively affecting implant ther-
apy p |1|*~L'l||l|*~L'4|l|||.|h"-l Willten
infomsad consemt has been obinined
Tiomi eaxh Patimd The sbumly |Il.'|.|l!-|l|.,.lll|
has been approved by the insiiutbional
Eildes Coamminee of the Charled - Uni-
wersiiigsmedean Bechim (EA ] 1T

MeCTE

implantablen ol liasue sspandars

Expander By and wune Themitspicne
et .35 ml fimal volume; mound-camlsd
|_':.'|i|||,1|_'r-. willi €024, M7, 1.3 or 2 1anl
fin] waslisine; “Dental Cupola sbiow®
and  Drental eylinder slow™, Clsmed,
I, Qenmany ) agpropaiaie loe he
edenmibons silte and with 2 swelling time
ol Bl 1.13.1. II'lr I @l by were selecienl
wilh l::l-.,'JI leiaplaes svamespondang W
the Teal cupanda virlume §l5g 2o anmd
hi. A& subimsicosal each was progrased
with senlpel mud scwsors withopt ¢leva
iy ol bl prareibatiaim € Fig, 2o, This seee
of the poecl wies controlled with ihe
singheal  emplate  {eorrespaimbing o
the initkal espander volume) that showkl
caily B ints ke pouch 1Fg. Xl
Il e pamaller was placed oo the poch
and faed with a bone Gsalns screw
|I-'|l; 20k A neueelins Il.n:l-|||j-.'rr Wikl
Chosure Wik |u'|.‘:|'un|1-.'|:| msimg fane nisn-
fildment  aubiees,  Adimnisigsoen ol
antibiobes fpnscillim T30mg o <lin
sl b (AN g b veiis startesl | v Bl
surzery aed continsed for 7 days -
meden AEmEl wan  pecinked  as
analgesse. Paents were follisvsl up
workly and were mlvised 1o i wilk
020 ehlorsesicine for 2 weeks untid
suiune removal, Ahstenten from reinn-
vibile prostlases wias psuired. Fived
prowismonal  prostheses  seeng .||h||-|[-.-1.1
rcgularly  swonliig 0 the  indncasing
=oft tissee volume. Done sugmeniatinn
war carreald oinl  after 6.8 weeks o
expansion, when the  expunder  bad
renched s Bl volame (Figs Tianad 21)

Expander famavial dnd bone
agrrealaiion

l.:h.']'i.'ﬂlllﬂF o 1he needed prafi volume
and e avallaliliny of dutia-osal doms
busie, B gindis were larvested eiihier

H W S M =

Foe. £, cal Ovlindrcal fivoe cxypandel Belose and afier ssoeBlng. ohd Vislumie increime imr
lane io i Disvig enpasder on vt (L selingh, The linal viduiEe dheees 1l Tl b reachied

after apgmak, W days.

SO Johin Wikey & Sons A/Y



||.ll LT ae Lo PR P | il .|n'.'.l|." R I EE TR [ 'B'i"

i ' Heseebesl cdemiulin

Infinlsiil b

INRETRTRITE
leErier i,
Bt anpsetialion sebif inkis gralis

pikats bbbl pminuis o e pas

wis comicd opl vkler local ansesihiesia,

under sedwiion, umbphlignsie anedeea

Tainie walli il||.'.\.| ihscilinne el kil
coverage |"ll_||'|r|'-|':_'n AlImp was pre
srilead aw unilgesic anil patieis rinsel
with 1L.25% chlechesiifine for 2 weeks
Ad the dorssr sibe, & mugoperiostl fap
distally of ihe secoml
il ERHIMN I|'-\.' |;|'.|'||| HETL &N i
the mumus aleng the externzl eobldue

wis rellected

ridpe, Bliock pralls were pregaced with
i |||.L'.r||._'|_'. I eyl ||'||'r|l'\-'||_'|'|_l\. |1,
Mecron, Edln, Germuny)

Aller mndcrestal s on e reg)
pient siwe. o megopeniostal  flap owas
relbected, The expusider wos rei el
amid tlee boike was exposed. Generally,
vrritedil fe i esnibi (TS LETRTIT T
wvokbel; o cose ol adjacent e pre-
senl, Ehe meisnm wis extendaed o the
2RIkE wil silivs bisr ense ol rellecieisi
The Focal home was perlomied amd the
bk ol willl serews
{Lnatimat Stranmionn A, Hasel, Switees
lundi, Tlee dill was o wilki &

pranslur bone substiuie (Biodss, Gei

EUlis st jiTcis

virredl

TR0 Jiihin Yook y % Sanis s

chl lempdate (omal exps wlor
yis comtrodled wAth the surpica |
10 Alier = weeks

It
ik

FERjUERIE Serli nl Tin
ney, el oA s
e il ¢ xjRancker

e papanson 13 ml espuislens

thich, Waolhisien, Swatderlmdi il @
corllizen membranes (Ossin plos, Colhar,
Herseline  lsraeld, The mmeisven wias
closed with modifed vercal maress
sutures and single intermapled  swiores
gsdie fine moicdilionenl sulures, Sulimes
wire removed afver 2 wecks.

IR st it b with wrplls Erodn
the postenor Huwe was perfoinued wnder
ieiednl wiisesihesta aisld visler @inibioti
COVETIIRES [ e plaent was mlaced in a
promne pawation @ oan
pluced  exwending  cranduliy
posterior Hline spine, Grafts were har
visbod s elve estenmal owall ol dhes
postenies ilize crest with an oscillating
sl mied w eliisel,

AL e reciplent sies. mucaperiosol

elevited (Fig. 3ok Agmn,

ISRl Wals
I the

|1;|||'. LTIRLIEY
releasing imcsions wene avosded, Adier
ihe ewxpEimlens, e
perloeaiel,

remervitl ol liniil
bone  was
arl onlay grafis were lixed swilth serews
il Al Patlenss were bl ged alie
Yaiboand swiures were removeid aller |
wirk,

The expanders were weighed aller
Pl wied w biopey was faken frsm

K gl il

Uhee ewpandied soll tesoe

letalsle galn sl

o ol npporos. 5 mirm, §hi The appeopriinle ospsinckr sbie 15

ch i prepared using scalpel aml soisson, (d)
vynamiler is inserted ine the pouch and lised

litajilhiv] LA

I patiengs prealecd sl rannes gralts and
il '|||||| ibls CSlanslanl Phas, S5A
five sorfice, Insbitnd Siemovann A0
were placed & oty alier boie g
menLition. |-::|.'l.l.l|'.J__l the stamland pro
heiling, i
Hane pralls

ol Tor ponssubmerped
ety Ircaked  with
imiplants of the same tvpe were placed
I GELCE sugitentalioin. Suliies
were removed after 1-2 weeks.

Hashagrapha

Conecheim compubed 1o
[ £ Chaliles, St
Crermany b wene laken hefore unplianli-
iy asl assne expanders, al 4 moiehs
after hone grafiing, befone placerment o
dental  implangs,  Dagitnd  panonomie
vichognephis (haronal o were minde alles
lxai .l.|;.'|||q.'||'.:|lil.*1'| amid afer implant
Ihe mcun vemlcol bone ol
surgical sate was ciabeulaed o he nearest
vl et by subirnetion of bone hespi

oraphics
Rgmshenm

B ery

bezlome grlling Droin ok hoighl belone

nnplintatsen, wsing the CHOT ol lwone
measurement  wad aller ahgniog e



9% fooiper o Prley

Cempuanler 4s exjila

1 I SHYLE BT, prn

idinchbabieen Brgory. ihn

el b Furss

cine b conprle
n. Marelibulur heis
yeniadlion, Blavaib=ilu

irel b,

vesiigainsn  wasos i

wmitimicl Biredrmarks (Fge, 4

Bipp=ins

W the time ol bone puzmer

8. Bicipe-

|i"' WEIg I-"I'.I.ll'\ I wislq

(ALY T[]
il lewrmm
WL

investigated senth o heht i

ing the expander, lixed in

stained (TR TAHERRAY YU

Elunibe e Iluiginies wier i
the mwime of aplant plcement war
[EE L TR TR R L TR illaisictes 22 misin)

the implam site ond

The hone Biopae

Lt prrepreralion of
hacd e locmnlin
wierg investigaied with
jedl fomography (miem-CTh bsinge an
cxperimental
scnnmner with

IO -

cupbe - -1

imicre-focus qube Cvoxgl

1
sage 20 i

Reculis

Pwelve |sxlacmis |Uiee  acn [BIRI1S
L= " i
WUHTISTE, TGN a2e -+ YEiFs &

wil nuindilyle

patient, &

ali apyane, e

LR L

LT tichaded i the
since Mowembsr 2007, Treoime
wer WO

sities, Posi-oqm

L - 5]
iders wene placed e 24 surgical

HIVE =] |:| s WETE IR
or edemata and shiglil pong generally
Clee prcatimnen® was swell tolerred,
PRewlonsy dend exgransien perasl were
useveriul o 1N

eapiifilers

UIETETER S [ pwa

IRH IS
thes manciiss ane were reminye
[ R TRT S i larmntiom
and infection aftee 4 weehs (ene stle),
i :lllll ablw, the s ol an ove sl
cxparnler wpe (ong szl
lloswed 1 hieal (s

et successhidly reteented wath sienlber

Plbzsaz milis

foweeks and

|".|'\'.:I".|'\.:'\- In e snles, stuloe deve
BT T I L TUT R TR It ieirnn sk ]y
Baxlisre hiore ansmentntion. Thase sifies

ChLi-

:||'u_||l1i-|Il [l

IO SUMEETy
LRI NEIE

CGBE wos carriesd oul in 12 sites in nine

1 with rimus grafts amd

¢ posIeriug | ididi |l,|'|_'||| L T

rhed mansible,

ar in the masillo, siloy grofting wa
combined with o semus WIE procederne
with pramilar bone  sobstitule, Inooall
coses, woulkd closiwre @l the recapient

olviey e woithssn furtlhaeg
e e inei

Siles Wehk ¢asilv
[TRTRL AT W 1§ CH T I

=um Lo

OV ETON T L

ol e Dasue eaphm

il i i

e 1 o the mental region
vieeimiel] i dife [aabiEnt altber rmas
grafting, but resolved spontunengsly

Ner 4 menths, Clne minar esposition
acorred aiter vermical augmentalion in
the posterior maxilla, kot kenled spor

HAITA i
tead iy
lieall

el Beadmg s
e espoimlers nii
e thad ol :_'-.|'-_.|'-.i|,-|- hinid
reached cipecieel  fimal
(lutn mt shown . Histologien] analysis

debeidensenl sl e

rhesidimne |

itlwn TS

nmeyeniul

1 [

."\.|l| il

Lation
1t il
ol th LTI LI
lEise CoHmisacE v
imfileration (Fig

Lhe expander showed o

tissue and absence of

[ sl 4

Atrer the disegnzied lealing

P T IO T TR ST U clively, annlvais
wilh dhe CHOTT  messurement ool
risenit ool bte et ool

revealesl
1.5 4+ 24 mm N ATETLIS miml before
implant wrpery, In ol
denired T A IO TETH el T TR PR O T

||'||'||._|I'-\. =1 i||'|':

nbiengs, e

reached

g
- el alHE

“ 3
A | 24] KIED'K,

A6 pntended

the width ol kersoneed SHLIVE Wi
with free ety Il i
Prssgie 2rlis
sinmullanemnsly with placem
e et iss selesy or aler henlfing
Al implanis wens osseainte-

TR Hi e &)

wiles) o coHnmeciny

lo

|5 =7jee
fed ol were wsed Lir flaed parti
dentures, crowns or bar-rel

alncd el

vithle prasthiese
Eleven bone Bopsics were analyscd
=T A Fig, Gl el & s (N IR I s
ioamd o omeean BYY

villurmzl il

et Wadao 5
I dhemie volunsed

ol LRSS S is

(R [

Discussion

e Inkri-

ez wse ol tissue expandars b

vrpd e @l snepery s IseEn sl
sionsubly descnfbed im case reparts (lew
TWRk, Wirtkampl TREY, Habane &

ain PR Do ghese sli

lssne expancders



1]

Fip. 5. (ab Panofiimie im
mafalabuller canad. ih) s
appron. K mm

i Pl ie

Fig. A lod gy ol thss frass

CAu e, 3 Db
Ll (LTI S

sl8al gl ||:_'

wriph B fewl Pt 3

i alken i

wrich demes commecting Tneue willl
hlsgms-CT off @ b asf Dsdiggeiy Lishopt @l sispland selg ey
iy il posaerior ilium shives dasinet trabecilan stroctures (HYATY €.2370, 4

.fr"' R i |.l|'-un.|-r'-"- P fovry famp AR TR N L

gl SlEnimal Bane heighi over Ehe
planl wagery. Ve

Cul M s ol

- capanle vemmoombing ke evpander. Afler B woeks ol thaie

¢ i s ol imllsrenatoey ool can

snpplernental siovie e shoews the S0l yodume af the sean

were dseil. b voridsons of asllatnhle
silicone halbeons. L "-ELIJ.} s FApan-
ihers are filled omce & week by imgeciin
il =nlime oo sabscutmeons fillling pons
of  percutnneois valve  eemsiricinngs
e e extomd unkil he skin ower ghe
enpander pppenrss blinched, However,
decreindad Visaie perlimbon and hy e
are cansed by intro-luminal peeiawre
wpiies that el Do e Ambermm sl
Elling techmeuic (Feciila P00, amd may
|-.'.||| B Diswisd® FICCTinsik .l-'|l1 \.|I|I-||'||I||'I'||
[erturntpon al he balloon  expunder
throwgh skin o miscoees Whewas 1992
[i;|'_p;|||||:|_ [ LSS P IRl il
subcuraneous ponls regpuire bocal anacs-

wilhile pwicidadioiss valve Qi
that  penstrte the sk
increase the sk of nlection (Wiea:
193 These  disndvanbages oy
hecamie even mome relesanl i s oral
envimnmment  amd may  bave ds yel
wnpetilead  the wlematic apllicabins o
liswnis expanidors fod redee sugmscn slsin

thicws
sUrsolions

i 2T Bidhn Wiley & Soas WS

Ti iniae sduiady . e nisedd For ol firsg Do
e s eapanders beforg varcal
midge saigesoatssn, Cosnpdacatioms sisd
as petlorabion and seronka  formstion
vicciEseld dm Tour of 24 saes, sanlar i
v use Of gwimatle cxpambs in mher
pihicstnons (Roneri coonl. Makk) In two
wlfes, espander mplangnbian wiss sue-
ceafiolly repested wampe o smaller
cupander Ly Serouma  formalion in
1w =ples shogtly belore bone augmnsena-
faesit s Arehned watli a Tesenl antibionic
anud dicd gl interlers witly bone agoen
tbicn  strpery.  Clsmakl ."-|'.|||-.|-. e
credse e skee by abaogphion of
.llJ.'a flubls ol the moed B ealermal
TillEng b @ Mmwinascd, which moay @upelain
the lovy incidence of infectious compli-
wilivrers algining Osimobic s @ aphinsion
in our siudy aid i other indieptions
{Hoanert el al. JHkE

Funher. this vpe of
emheaibcd wih a ul

Tl EbaEiis dah (2 s e cahde aluz]l allons

expander ks
w akell [n

a0

miflus ol dssaie Sund, swhnle the mate of
taillain ivved nime (il Lserefone =Fl-l.'l.'l.| il
virlimee inereass) 08 conlmolled e the
iinber ol peifonitlans, Unlike  bal-
fonp, pemotic ex pandees with suchlike
anlig oy ahells vl alovisly G Cof b
amindy, and infection-dependsnt presuie
|1-r.|?h| are avimdisd i Awwander @ al
HERTL The expanders used 0 oug sy
rench thear foaf seslome alier & dave
Sl |I|||| ORI RTR TS B l.',"hl'.l.ll'\.l.llll resialis
m sale amd ellective generalion of soll
tiwwine {Wicae TFRY, Widae ¢ all. U0 ).
as expericnoed d',pnn-!_' bane aspmenta-
aid  Coileiimed by ihe
dbsenee of mbElirzmon o sodn dissne
Inteipisdes (Fig. fag

e expoisders were pliced in o sub-
mucnsnl pouch wiithond elévition of g

Evpanvom of the perie

D sl ey

i'\-_'l.l SO UL
tcwmi o e B0 Be expoctod, as A B
||,'|'\-|.u_..|1 |'II. Pibspiniis  Cofiee live  Disspe
alier sabperinsteal implanistom o e
euparndenn CToinibngn el al, 00 wliko
i new periosteum is formed wndernesih
the espamler. Further, subipsrimbeil
rmpEMAeN Clusss sgnlkanl esoip-
teien o (e umderiving s (Stochmer o
. MEin, & fnddmp el was  mol
chsgrved inoour patients, In additien, a
sl poaieh is easily ol guieckly
prpiscd amd well tolerpied |'|_'. ki
jatisit Pt -.|:|=f.||;-,'|||--.r.'.|! |:I'|'!.II'.
lafion appears preferablc ovcy subpet

pinieal oivpelankation of cumoin

EERT Y
|_-l,|l,||||]|'=-.

Adber expansion o i angiien
Lhtlam gprrveedures were carned ont, The
cuaaliey of expanded fissue v excellens
wml the space created by Hasie expan
s pomuiiied ey prumary  clossre
wathwsat the mocd liw sbklitomal Dlap
alvaneement.  Acconfingly., the inci-
denee ol posl-opendne el expisi
thns swis very low fone in 24 sies,
A% when comparned with swdies of
VeIl e .||.'=rlllh'lll.|lllll'. [T [pret
vious Eraue expansion (mcan mcudence
of  enpusithons  31.4%,
Talale 1} iVerhneven et al, 1997, Prns-
woeln ol ol 20H02, Boceussis ¢ ol ZIH,
AHT, Chiapasco et al. MHEM, 27,
Prisimsaefs & Leoemlba JH%, 2N, Flar
one & Cosam NN, Merl e ol. 3007,
Canille & Molageine NER, Fontonas
et sl D, Felioe SU0E, Ui
et al, HxE)

P JI|I;I|.|III sIFgeTYy, RUET k=
mieinhs af healing, safdurdized CBC
mensurensiis shosved @ mean verticnl

ap o M

ol al

biowe goin of TS5 £ 24mm. Thews
ety compare  favoaraily wah  the
mean bone 2ain oof L0132 105 mm



1” Kister -{ Fﬁﬂ.‘nﬂm

Fashilp f.- Chuery v o stidies fopuaning o0 el Hilps dugmestilin oving vanalvie of puidsd bone e generatios (GRR) tcchmigues araklon anfay
prafis, ille=traning the neidence of post-surgical grefl espasitions, and sBographic vetioal gain of Bone 40 mimifis afier augmesttion

Kelerriney Methud ol augrmertaion
Harone amd Cosami (20607 Dnkay gradt
Canmublo aed Al g § 00 hE
Clepanen of ol (200) GRE
Chaarmenoo 1 ol (000 Onalay pral
Foninlana o1 &1 XK Cinm
GER
Sodi e al 1 XIF GillK
{iliK
Prausesets aml Lozl (505 Onlday gl

PyominnmBa piwd Darsiili ¢ 206k
Mowvueso 2 gl {200k
B eupnn ot gl 00T

Cirennlan inbigrious B aml Bne sabs e, i e
Cragzlar nulvdoguus beee, Bwnium mesh
Dl gidl

IRl prafl ansl (Matsuns meb

S 1

Vigrhowvon of al, i [US5)
Moam
Prsgrat D esligating

irange 2250 nung weporked in e
nforenenionsl  stslivs  ofter  similar
hcaling pericds (Tobbe 1) mnd b dais
similaly aperegatcd 0 @ sysomanic
review  (imcan  veilical  boae  gaing
4. o, incidence of prafl expositione:
TR RS ensen & Terleyilen 20010,

Home Bopsics were investizated with
pileneCT (Fig, Blowmd e supporting
pidoimatien Viden S0 Thiee-dimen-
sivnal miewo-CT gives o Better estimtion
ol e reseneration thas elassical two-
dimensonal  hiomodplmsetry  using
histoligic wothss, hocaine the Dok
pic procesang resulis in loss of biopay
pnerial OMuller o ol PURIE, Siller en al,
QR A microanchilesture retbects bone
ojubicy EMajumdar 208, wn appesprane
putkink il BYSTS il e distiner imebecu-
bar structure Towmd in hinipases. ol nzgen-
wnded bone lerher illuitiate the oo
ogoome aller wortical bose auementa-
o sl 1o 5T1S

In conclusion, our toslings dzmaon-
wirate the feisibility ol tlssiie expunsion
abig osmnelg expunders before vamieal
P wiigimentotion, ST was aecongn.
ik by mimined comnplivaioms sl e
icidence of gruft expisitions afier ang-
ne il sargery was very ke The
ehenhined ireainent nesulted in compar-
ahly high verical pain of swell-anic-
baed bone and may belp e Tunher
bt oietcosme and piedicibiliny
ol imaplant therapy of pasients showing
e Bl fesarpdion,

Acknowladgements

We tkonk M Maanette Richizn 1A,
for demtal care of the potscms and

iinkay prair

Uhnliy prafidaliB sefieguicnt do sl Dsie exphinsion

i Thoities Baoer, MO D8 iCline
for Mavillofucial Surgery, Dessan, Gor-
many ) bor his cooperatmne Mmoo CTs
were kimdly provided by De, Zully Rises
and Preod, Iy, Dderer l'-:'hd,-nhq-lg. Lenter
for Bome and Muscle Research, Channe
< Ulnivarslelssimecdaein Berdii,

Ralarencos

Arwaedr, 1. Sifneder, 3 Gleps, W, Bade, £
Mo e, T b, M, Wit B, Vinldy
& Blege, % 0 B poriiony el e av
B (RO of camee oupuiidan with and
uillaid silioine shell be mslils Phisk md
Wik Wed Sadpees BT, W02

Ihghvad, O & Fmranest, BV 12000 Deingdicdinres of
grafiiig b ihe pieopbie gilisinbings o9 pankdly
wiliirniligs Jasa . e e rian il domedald ol Foeia-
sty ol Bowbomrime fleoviney T AR YquE

Pbga, 13 & Munkiberar 8 0 PRHG Comnedied baae
aRREaES et Pelkliaiid sarpany
e Medwfmifengd Sewngd of Peasloas 4
Fastmod’iy flgarapy 101 247

Baroww. & K Coyern, 10 a3inTy ‘\1|-|,.I‘|.1:. Ayl pr
fedjar wpovm At sl Sl iead maligre
Tikin Dibia b Bvida aBinbeal sesobs Soapmil o Cras
et Wt Savpeey 5 2100 g,

aiwavire 10 A & Wan, K4 120000 0 Tissing onjuiialin
s bkl il meck: Cidionl slaki ol the i
Cwrrnd e or Orodpmegisiigr 0 Al wal
Mgl Nurgers Bl FTA- 3T

Faarigi, W 00 & Bo %1 (5 A i &5 il R
it Lo, geatmmenbe., sl jwplos
wn Phy lapegd of Flyrdaitodepn Y and
Eddgvilagy 1%, |0E--FA0H

B, & 1. Wise, K 05, won Lindpr, B 5, Sirdoi-
liapawi, 8. Agpcl 1, & Howk, B 1] M50 Tesie
e fudinesl by el asfive Bydiogs| wve-
e B aliveit gl ol the deevis dots) ol e
raalbil Forwamn W Plsle s Mevasinduaclips
hudgern M, 1-5, dhanpagag faT

Carwsllii, |, & Malagriime, ¥ & 00080 Yariboal melie
it snaind iEplanes By o PTFE prstin
acrifof g e rane ang boving bose men o 35
i Ll oomowdl snaly of B goman ke apes e

Incideney of
Eahinkiivaia, o i

Wertical bone
i i

Beol vt Tl
L LA i B
35T & L L W T
o1 LI BT 1% 125
o 4 il s ik
4.1 4 g 145 1 21
g2 & 1. 4100 1243
3= ]2 bl e
AV 2 L i
250 b BT
LR NI FIR(1Ts
id s |4 [T
K= |5 A2 30
4% 5 16T i iy
1+ 210 L6 ik 24
Mol e partod BN Pk
408 4 1% 247211 M
TA 414 #2464y

farevrgnivianl ey o O o Weniagnced
Fwpiunin L0 KIE AR

Bamadh, W B & FPoBimafin B S o 3000 DaBgmig’
i d TR RS BT TR PR RTE RN U
A el 33 SO0 A

o Vebspuisnd. . Wasinns, L, Criciicsi, I & BComvosisd i,
L a2k Alveils dEistim osipogpisis i
werhial gieideil B egeniaradiod fol Ihe ciideiei
il v ieally ibillad] edere=lims mal g g 1 Vopenr
jrmpriive wmily oo hemens, sl fded
foghiinti B aeasih |8, B2

Chegass, M, Feiboes, M, & Bimending L. 1095
A boghi P itlay Peorw i wa e i ol
W pdbogiaieiae ol W davmoctom o ki gy
Mt almwian Blbics 1 I-Syne posduy fne
oty oo bowme 0 Lal ol Snd Poyaiio B e b
BH. 457 da

LEapardia, M., flniwivn, M. G, Flop, 1, Biraen
pentling U, Worllaagtas, 10 Y & Eoulthanl, P
CHER Jispivedllioas bor replacing missmp teeth
lesrmieal aml virlical b ugmeniathin woling
i Dif lonikil Ginglenn tgatitend. Coatunve Pl
Bt o Nyt Nevlewt T, CIHNYSS)T

Felwt, 15, Masdsini, U, et 06, Puassily, A
Worfignes, 1L, Paleiian, 0 & Esposiss AL
R Y fut apiunfios of oy s
fErsip o A s ot Bl ] e g
B v P ] L) el l|:-r.1||,-4_l|.,“.,|. L1
Tz el and hisliopecal wranifis g doose resl e
B limg Arvsiin o vl bossil ped oot lod climeal diipd
el S fplons Reveand M | 6= 100

Fratana, o Sadtne o Slaioraree 07 Beeel, T,
Panalii, A & i, SLO1208 Chnleal
hyeiogs evalimmen of @logoe besp waniis
ORI e Pt b iy i i
i reisorddd @ PIFE membrae b siri il
el SmT S R PO R iy I
et v el Dol el bl M Ml gl
degrigwts T0, Bmihd i 2

Feasen 5,4 K Todhegaden, B 2080 Nise meipEiiila
Be i it iiies b iwalided ol indbe whypolai
rdge: clinkal mpsiso waih Af2nen b gralis arad
leerie nidsdilate malgrkils. e Sirrwilbnd S
Vil o B! o Adid s flas b epionin 24 [LITETINE
2082

Law, EX, Aeaia B L, & Mhisigas, | W, BT i NG Tha
wt ol i e el B o ponuisr i il e
drutmy o ey AR el o PR
A Rl il il Ly i, D832

i X Felin Wikey & Sam AR




Lurdgren &, Spostrom AL, Mysimom, B & Seroerbs.
L. d3WIa) Miradgles @i seoonslieResl ol gk
arephiz masilla with apwgmms e grade and

s aEipkmis,  Mreosfiminogr MEV T
14A-#1
Klmurmalar, &, (203 ddvasces i imaging: impac o

slaliiing ciumnilaigd e urmsing Deilssbodio
o Crmangtbanal Mevand doSuppl. 1y, 48-50,

MoAlli=ier, B, 5. & Haghighat, K 2007 Hoas
sigimweigiion  lechadipie I Ty LT BT A L =T
shatifbenty TR 57705,

Mleboan T, %0 Sithe B A Mamrian 1L O Msjlos
1L @ Callwny, 1,65 (1@ Vawuler (Bdiiges
Toloning mocopenaaseal fap argery: o e
.;r.g'r:fl:pr:\. swdy In dops Amiran! af e
ahirgukogy Tl SO0 00

Marls, AL, Migas, &L & Espoain, MO Verteal
tiilge magErntatiog Al miligeesis boee prafis:
sewwtudiby Jiamass appyaiail by eallovmynilesis
Fliles seris llamuine-ombeeal laren, & pe-
Baiiruany i jusit of & Wlimibedl jomibiinaisd pordeal il
cliziced 1lad e faleremtivinsy’ foarmal of Gind &
Moo Raplanite 32, 373382

Miwh, 00 & lly, & W1 O LG pllien 8
parmally admuloe diches dor imglam demmein.
P Pereionnt S of Onl asiosmalogn d,
1.1}

Blorrie. & B Pamg, C Y. Seg, AL Dowil, D, &
Fromresd, © B, (105% Assesanene of ischemia
iisbilanil depeeiliieen jLEY @ e pHE DEsiaiieis
s myvissamsnes (lap ouslel, Flene ased Booe
s tee Turgeey WL VIRI- 1172,

NBallar, B, Van Uaigeiibusal, B, Van Daoeie, B,
Viei Daw Peire, G0, Degecker. 1, HilSS el T, &
Riwgsepder, 1 1 199K) Rloqbomom: anslys of
ligiman hanp DEpeee & juedlilallhe SFEcBIne
umpansa o hisokgical sooons and micnn
ool inrmsgraphip, e 31, Bk AR

Mokavuma V. Boeda Bo& Rasd, Y. (19AZ) The
impaniance of angral inflow in the dimial side of 3
Hagh ai eapeisrmciilal idveiipates Yo wng
Neconona e Swpery B, 6] -67

IFietila, B 1% 0 P00 Tiespe cnpareie ared shon ciculs
liiet, Hirmilbison e iborieg by laan Exeppler
Hirsmicdry sl rascelansimis nkimchy. Srandi
inid Seeterriad of Fidim dasd Keodidascihe Saiars
ol Mondd Suvgery B, 13- 10

Progsasels, P& Lizade 1 i 2005 The wa of ditls:
riky haivesiod primgeno Bigk grafts fie wgriigal
elyecder mlge iigmeniation’ & hsiman audy. M
e ann donimgd ] Darfadivigdee & Moy
fhnilry 35 1%] - 161

Iiasameds, ' & Lowada, 1 o08E0 L of dmisine
mcsh e siaped localized alseddar nidge mipmenea:
thistl wliston] el Boadoslogd b D stodi g s
evalazie, hwnad o Gl faplomsdagy X3, 217-

-

240,
Panianmmfu, 1, Laicads, ), Klauss, &, & Hisdiegy, &l
120 2000 Thee e of judiies difepetoge Mool @il

Clinlcal Relevanca

Setenrifie raffonle for e sy
Post-surgical  prall exposiiien  and
subrequen bess of grafied bone ane
commsn complications of verieal
ridge augrmeniation and are sttributed
ey delbcionl sofl e, W invedis
pated clinical ansd histological oul-
comes aml e Teasibiliy of o

Vo S Jishie Walew & Sone AN

Tivaier evprenindon frefeore Deier gugimeniatin

dor venigad alveolar ralpe sgmertmson and implans
pilaceimd. w g b aliedy, ddv IAfrrikiinoa? Aoiimia
nf fhat & oo’ Basdogrs 1T 208 -208,

Eelerpi, M. Torgtie, b & Eemes, [, (2000 Compen
et ol papeal Bissl dos denag Dedling ol
sirmplified paplla preseralion and moddad ¥Wid-
iuan ap siepery welinionl vl usenp lser Bopgile
Mimmeiny. Ao o Uhairad Permdumnibege W
BIE-A11

Boavliliie 1., Fooda, F, & Slinen, &L 0J1EB)
Clivkoa pdlcopies of weftlzal Mg sugirealaling
i erable dersil implam pacerent & aydananic
el Aeiingd o Aol Pesdisfigndeg 18
IR-204

Hegouaain, 51 Banmaer, Lis Hpminss, %105 Ple o,
PEHT § Avilingerotin Doieg grafl aboied ofF fason il
with inisnem mesh for veriice  alvealas

miigrweismine 3 orierdind clmieal inal, by’
Chgid Lsiars Medaeaio b UK, RS- 2

Hisiuean, 81, Bannien, G, Spalsy ML O Hiancks, 5
I & Eeivoiee, & (000 YWaiboal gheolie dilgs
augncalading ||:| deganie ol o landan mesh anl
aunnpemids bone zrate ke’ Ol dagfosn
Hewanh DE-FL-i)

Haorsam, M. oA, Hethiding, Ho Matesa, K, Asggainla
di, Ho & Cnsgh, B B 23HMG The beganng o
B cra i dpeiw ghjadsiing el dillsg vsifiEes’
pia expondd - (mrsear dimical espengnce,
Fame and Freropmiimernee Targeee d, 0=
ki

Hidteemel, [k, Bebraars, F, Heriem, N, Ferman, Bk,
SMiwkkowski, B AL Baper, Mok Backer, 1 02009
Yealliad il por s gl Ldng sekgereins luge
Blicial o Bispemophonetic staly in digs Tie
Fogeammosg] Jigira! o A" o Wil vt
Baghioers ML 240240

saller. B, Back, Al wahder, 5., Coebiels, 1 DRligge,
1, hwisher, % & Keabw, U0 MR ERigidi an
ul heodie miane mepemsEralod ceikyisg Petawical
cum pheaphane by hoee-dimessional nensimasive
ay i lifint i Bimigiigpliv B cintipadaiiig
crammsion wild kisimorphemeny. foar A4,
flid-aln

sintlaiwn, 7 Hingket, 51, Sohniieain | Deawmians, B
EL, Honkes, Y., Samilosic, . & CGellnad, M O
PRI hasgups alkintioes iithie ialeslace of Nyadm-
Pl enpumilers ael unbelying . Jmiad o
v i i b Netrpere BT, 2KLIAZ

Toarenaga, Ko Serugs, T, Buge ¥ & Slismi, A
PEESE An aaimad o] Tor sabgeioeaseal s
CEREETSEN Syl ol Al & '|r||,:||-|:|'.:;'|.@."'\-'.|1_| il
5, 1=

Lirrers, oA Fovauine, 5 4 & Liwada | L (Jikeg
Wl rilpe supmentition wdnp poikal Bame
parg it b LD i W g libind soeaiarais g
I mmpkal plewmonl 2 dspeotive slaly ol 1§

paticers 12 e T2 nkeatte after foaikng. e dater
LVTRLES TULR FESTESTHRTLR WY o S FTTA LA P S LR TR
. AC-A0N

augmentation and  preceding STE
using self-filling  osmolic  tissee
expurmlers,

Principal fraddings: Implaniation of
Lskue expunkars wias aeeommpsgd
b minimal complications, Afier tis-
sie expansion. primary closure ot
varticnl nugmentation was  ensily
nchieved without furiber tisswee mehi-
Heavion amd the ingidence of grof

101

Workowwes, )W, Conig, WL 5_ Tedia, M., P, M
Ak Puiler, £ (EWRETE The comthiaal e of
eadoseal miplants and iliec creionlay pmlis in e
'||"|'v,'l|:|:| alrephic marslibe: a Lisginid nal alikly
Pl Mirrsmiiboay Loiimieq! of dlpl o Ahikilighiiia!
Swvgery 36, 15E-151

Wiewt, K [ 1190 Clurmelicely
eurengedt with bydrogele o rew
lisse enpuareiim™ & peelineury repsed. Sivia! of
Friniaetqiib Wedve kil Nwwere 31, TRLTT

Wiewr, Ko . Hi wan. I E. Chienazian, [ &
Feiers. L H. 13800 Waomdeddl proemo as
|Il-||'rI|IIII|l|||'| ogdll gulingy ol @ poedl sl
Infecag hipdegel Uswde eaparsler, Loarmad of B
Epadbra Yharerkils Neicdncd B4 17U 8K

WEaipd, A M, O DR Slmilioren gagiloiiee wiik
b subperiosieal o exmndear N moonumE L
of ehe mamibbolee alveolar milpe Sl of ff d
derthuiaimil Sargevs 4T, S04

meured  emap

SUTRTIRRAT N

Supporing Information

Auddivionzl Supporing Infeonaien may
e Tl i thwe ol weesaon of ilis
aricle:

Wiglew 50, el wilume micre-OT s
al a bome core biopsy laken o implin
silg e psuration £ nsenths aller goadting
from the posterior ilium (BT 00257,

Please moee: Wiley-Blackwell are nis
responisible for the eonienl or funetion-
ality of any suppodiing imaieriels sup-
il by gl awthors, Any querics (othes
iy rnissiog, mngerid ) shonld be direc-
teel to the eormespomding anthor for 1he
wrieiclie,

Adliliess
Akl B de i

heiialy — Dlvpive it wo iz Merin
Alvumnsfuguse s hjs, <-A

AT feelin

Carrmiiny

E-mizaly cigan kunerd chanweale

expoabions was low, Al kmplan pla- |
cement, comparadively high vertical
gain ol wellsruciured  bomse wis
fonenel.

Procitecl dmpftecnions The combie
ation of STE and subsequent veri-
cil ridge sugmentution meay  be
comsidared for implant treptment of
patients with severely resorbed eden-
iulous ridpes.



