Interdisciplinary Management
of Single-Tooth Implants

Frank M. .'b'fnfm. David M. Mathews, and Vincent G, Kokich

Orthodontists treat many patients who are missing maxillary lateral incisors
and/or mandibular second premaolars. In the past, if the canines could not be
substituted for lateral incisors, conventional full-coverage bridges were the
common restoration. Recently, resin-bonded Maryland bridges became a
popular substitute for conventional bridges to avoid crowns on the nonre-
stored abutments. However, resin-bonded bridges have a poor long-term
prognosis for retention, lasting on average about 10 years. Since implants
were introduced into dentistry by Swedish researchers in the mid-1980s,
they have become a promising substitute for conventional or resin-bonded
bridges. However, to successfully place and restore single-tooth implants in
young orthodontic patients several questions must be answered. This article
will discuss the many interdisciplinary issues that are involved in placing and
restoring single-tooth implants in orthodontic patients. (Semin Orthod 1997;

3:45-72.) Copyright © 1997 by W.B. Saunders Company

O rehesdontisis treml many patients whio Faavie
missing tecth, Some of these individoals
are acults wha have lost teeth becaise of canes
or perfedontal disease. However, many partially
velentulous orthodontic patients have congeni-
tally missing maxillary Lteral incisor and man
clibulir secomid premolar wetl, In the past, if
spatce closure was not an orthodontic reament
option, restoration of the edentlous space wais
the altermaive. Previous options for resioring
edentulous spaces have either been conven-
tional fullcoveryze bridges or resin-bonded Mary
landl bridges, Today, most young patients are
caries-free. Therelore, Mllcoverage bridges are
H:up] i llu'iill.r. Resin-bonded ]n"irlpr'L.'.i]L.!u' | |':i;."|1
Gillure rate. Theretfore, most dennsts as well as
||;.4|'u-||ll. e l.'llll'.-lll'll'l'iH’_J" 4iu|=-r[:--r| i i||||}|'.|||lx Liw
w-:r];ur congenitally missing permianent teeth.
fmplants vequire inlerdisciplinary  interaction
between arthodoniist, sirgeon, daned restormtive
dentist. Thas article will disciss the critical issoes
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thar mst e addvessed o e hieve an oprtirnl

result with single-tooth implan s

Space Requirement
Maxillary Lateral Incisors

If a patient s congenitally missing one maxillary
leral incsor, the amowm of space for the
implant and crown is determined by the contra-
Lateral kel incisor. However, i some patients,
the existing kateral incisor may he peg-shaped. In
other situations, hoth Lo e isors are congen j-
tally absent. In the lawer instmnce whait then
4!t'lt'l]]1illl'h1ltf_' Aol 1"|| !i[_l:li_l,' rl'”' ljl{‘ 'i]'lll'b[..ll'l‘]
anud crown?® The amount of space s determined
Iov twes fnctors: esthetes and ooclusion.

An esthetic relationship exisis between the
size Of the maxilly cenvral and Toersl incison
teeth. This size ratio has been called the “golden
proporion.”” Ideally, the musdllary lateral incisor
shonldd ber about swoethirds the widih of the
central indigor! Most cental incisors are be-
tweenn 8 oand 1O o wade, I the centmal incisor is
B mm in width, then the weral incisor shoald be
0.0 mm wice. I the central incisor is 9 mm in
wiclth, then the widith of the Eoneral incisos
showdel be 6 mm. I the centstl Incisor is 10 mm
widle then the Biteral ineisor should be 6.7 mm
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witle, Therefore, the width of most haterzl ine-
soors will pange lroan 5.5 10 6.7 mm.

Lo s sivugitions, the orthodontist muy cre-
ate less than ideal width for the Baeral inciso
implant aned cromm becanse of oo Tusal consider-
ationis (Figs 1 and 2, The orthodontist should be
assessing the posterion intercuspation, as well as
the appraprate amount of overhite and overjer
1M the correct occlusion his boen achueyvedd, and
the Space foir the |||IijL|III CTOWIL 15 Lo [Tarrow,

the orthodontst should remove enamel imter-

]aninmlh fromt the central incisors ainl canines
ton prowicle adelitioml wichil Foe e Lieral tneisos
LWL,

he tradidonal width ol an bmplant s 3.75
num. The platform on the implant is abow 40
mm wicle, This measurement is bnportant be
caunse the platdorm must Gt mterproxinlly be-
(AT A ] I|:|' i |'||I|';|i i||| i~c1 (1] '.|||r:| e lhl' ¢St
of the ahveolar ridge, 1T the ovthodontst has
created 55 mm of space lor the lateral meisor,
and the 1-1;LHHII|| ol the it||r1|'.|!|1 s 4 mmmy wile,

Figure 1. This paticot wis congeoitally missing the maxillarey rghe Titeral incisor (&) Dunong orthodonti
treatment, space was openced for an implant o replace the masillary nighi lateral incisor (B To mach the size of
the fefn fateral incisor the space was B man (60 A TR men dmplant was plhaced Between the centl incsor aind
canine (1. When a wider implantis placed fnoo noarcow space. the amount ol space Tor the papilla is vedaced. Asa

ressaaln, the papillois positoned more apically (5 and F,




Jevtvveding |'|I|I'\£ll niry Man tigraneid a7

I‘II'-J{I.IIL"' 2. This (EETETM LR L il misabtg the ol bocy et ecil incison (800 A 525 man B was relined
toor thae left e val mcisor o miarch the size of the existing night kel (B Doorhos marrom SPRACE, i 2.5 i
was placed (Coand 1, With Hhe pavoser imphand, more space remained between the inplaont ad the sdjacem
toksth snd permittedia more esthetc regeneration of watord papillae aroonod the implany coown (E aod F)

less than 1omm space will remain between the
implant and the adjacent cenral incisor
carime eeth (Fig 1 Previons articles hiive sug-
!.gt"%[tﬂ that thie AmaCE Fsetween the III1|TI:I.11r sl
e dlil.lli'lll prrcitly sboestlel Dae o lesiis | i bew
proper healing and o ensore adeguate space For
:1|l"l|l'\.1."][1['lr:|'ll‘rll r:-i 1 ]JLIEIiH.'L I'I'I i'l:l.i'l'l'"l.".'l.'r"'qf'l'rll.'I."|,
sttial lee iI1LFJ|'.|:||I- vimtlel Be nise] to [lln\irh- acleli-
tomal space bevween the implant aned the adjis-
cent teeth (Fig 29, W the size of the lateral incisor
s 007 g the wraditiond] 575 mm implant will

prowide more than | mm of space between the
pliattormm aned the adjacent reeth,

Another important area that s olten over-
loosked during orthodontic finishing is the space
Bistwern the roots of the centmal incisor and
camune teeth, IF space has been created lor the
'|'|]'I|'l|.”'|1 h'l- I'['L1|\'I|I._l,'" |.|.'II‘ l'1._'||.|ri|.| IIII'"I'i‘H'I':HII't CRTARRN RS
apart, the roots may have moved o closer
prosimiry. o the nter sttuation, there may be
]Jlilfll'riil'.l'.l' e o it the nnplant berween the
apices ol the central incisor and canime eeth.
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During fintshing, the orthodonust must move
Lhie apices of the weth apart o provide adeguate
space for the surgeon o positon the implant
hetween the roots of the weth,

Mandibular Premolars

Maost mandibular premobirs are between 7 and 8
i 'I."l.il]l!' ti 'i“" |!|i"|||-1|1..!| .:'1 (M| |||L'.;'P|-”|.!!|1I ;Ill‘ﬂ'lﬂ.
the space ereated lor the implant and crown will
be determined primarily by the posterion o [1-
ston or intercuspation (Fig 33, 10 the edenlous
space is 7.5 mm, and the implant has 2 4 mm
plattorm, greater thin | e of space will remain

gl Kokl

hemween the immplant and the adjacent teeth, Ths
pmomnt of space s sutficient 1o permit prope
hone-Allwround the mmplant and leave adeqguate
spae lor a0 papilla betwieen the amplam crown
antd the adjcent teeth.

Timing of Placement
Adoleseent Patients

Maost arthodonii |:'I-:I|H'|||"- are about 14 o 15
yeurs ol age at the end of orthodontie treatment

I male adolescent 1'|\1|1]b||'l.:'~ lis errthodonne

treatment at 15 vears of age, anel a msillary

Figure 3.

il berween the fivse premolare and fest modar (B oo

Fjl.u el b thes secomed gaee modar s

s patient wis congenitalhe missing e mandibolae seeond premolar (A) Space was opened oe an

Alter orthodontic treatment (1) an |I1||||.||'|1 Wils

'i' ] I|||I.I (RE LRI II.‘-'l|||I oA IH 'lli'l.-l]ll LA |I‘ ]
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lateral incisor is congenitally absent, at what time
can the implaat Be pheeds 15 the implant s
pJ;:u:d and restored too carly, relative o the
patient’s tooth eruption, the reaction of the
implant will be similae o thiae ol an ankylosed
tooth, The adjacent tegth may erupt, and a
dliscrepaney will be created between the gingival
margins of the implant and the natual weth,®
I o patient with a high lip line, this could e
cathetically unacceptable, For these reasons pa-
tents should have completed the majority o
thesie tooth eruption before the placement ol an
impliant

Teeth erupt in vesponse (o growthy, The s
i that the orthodon sy must answer is whether
or fot the patient Bas completed the majority of
their Bl growith. A hund-wreist ediogmph is
inappropriate for the latter assessment because it
is ot specific enongh for cach patient, The best
method of evaluating the completion of facial
growth is by superimposing sequential cephalo-
metric madiographs (Fig 4). Most hows have ot
I'H"I.il]-l'll'l'l their fadial gruu‘lli gl the late
teemige vears, A Ld- or -vear-olid oy may oot
lve gone through their adolescent growth spurt.
It is acvisable to wait ol an adolescent male has

Figure 4. Orvihodontic geatmaont wis bogon on ehis patent on 12 year, L months of age and completed ae 15
vears, & monihs of age (A md B Oser the tme of weatment, the mten grew significanily (€, Seauertial
ceplalomedric supeviniposivions wade wher orthodenie weaimens (1, Eoane Fy fodicaed] el the patden Tl
ot comploted Gkl growdh and was therefore oot veady Tor boplant placement ool T8 vears, L0maonths of age,
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completed growth in height, A1 that point, a
vephalometric adiograph should be tken, Ane
other radiograph should be taken at least 6
manths o2 year later. T these radivgraphs are
superimposed and  there are no changes in
vertical Facial height (nasion to menton), then
this indicates that most of the Facial growih has
Lieen complered. I wn Gnplant is placed an tha
tine, sipnificant eruption of adjacent teeth would
nor be esxcpiecied.

[ girls, the growih of the fce s oflen
completed by 15 vears of age. Therefore, it may
be possible to place implins for congenitally
missing teeth as early as 15 years in gicls without
thie risk of eruption of adjacent teeth. However,
sequential cephalometric radiographs should be
compared to verify than vertical Bicial growth has
vensed.

Adulis

Implanis can be placed in adult patients ol an
time alter the edentulons space has been opened
[ mest situations, it is easier oo wait until the
appliances have been removed belore placing
the implant, However, in some patients, it may be
achvisable o place an implant immediaely alier
extrnction of n iractred or hopeless tooth (Fig 5)
Fow example, if o maxillary lateral incisor has a
vertical fracture or an untresuable: periodontul
defectand must be extracted, the implant can be

placed immediately (Fig 53, In these sitnations, if

vithodontics hins been initiated 1o align adjacent
eeth, the extraction of the hopeless tooth, and
the placement of the mplat may be accom-
plished during the orthodontic treatment o
ensure that the alveolar ridge does not resorly,
Final vestoration of the implant may be delaved
until after the orthodontic appliances have been
removed,

Changes in Ridge Width

If an adolescent male completes orthodontic
treaument ot age 15, and it an implant replacing
4 Jareral incisor will not be placed undl age 20,
the buccolingual thickness of the alveolar tdge
could decrease over that period of time. Signifi-
cant narrowing of the ridge could jeopardize
placement of an implant. Previous research has
shown that after tooth extmiction, the maxillary
anterior buccolingual width is reduced by 23%
mn the first 6 months (Fig 6). After 5 vears an

additional 11% loss in ridge width ocoors, There-
fore, atter tooth exoracton, the ndge widih will
warrow by approximately 34% over O vears,!

When the maxillary bueral incisor s congeni-
tally ahsent, the canine may erupt adjacent 1o the
central ncsor As the permanent canine 15
moved distally to ereate space tora beral incisor
implant, an alveolar ridge 15 created (Fig 7).
What happens o the buccolingual widih of this
Bome ever time? This guestion was addressed inoa
recent study”

A sample of 200 panents with congemitally
missing lateral incisorswere eviluared at thie end
ol orthodontic treatment and at an avernge of 4
vears: after appliance removal. All patents were
congenitally missing ar least one beral incsor
tool Space was ereated for restorations in all
edentulous sites, Tomograms through the ¢den-
tulous ridge were made at the dvear recall.
Maxillary dental casts were sectioned across the
edentulous ridge. Comparison of postreatmnen
and longaerm measurements of the dental casis
uned tomograms revealed the amount of change
that ocourred across these edentuilous ndges
with time. The amount of bone loss in this
sample was less than 1% over 4 vears. I eeth are
extracted, the ridge will nurrow by 3450 10 the
ecdentulons alveolar ridge hoas been oréated by
the orthodontic separation of wo eeth, lile
resorptive change will ocour over time,

Based on this information, the orthodontist
should allow the permanent canines (08 erap
mesiallv it the maxillary Fueral incisors are con-
wenitally abkent (Fig 8). As the canines are
moved] distally, an edenulows ridge will e cre
ated. Ower tme, this odge will not resorb s
minehas o ridge resorbs following tooth extrction.

Timing Extraction of Primary Teeth
Maxillary Arch

I the maxillary Taveral incisor woth s congeni-
tally absentand the maxillary camne has erupred
dlistal toy the contral incisor, the ponmary canine
mray still be present distal 1w the permanent ca-
mine. When should the primary canine be ox-
tracted (Fig W7 10 0w extracted oo early, the
ridge will mdergo resorption and the buccoline
il thickness will decrease. However, the permae-
nent canine must be moved mo the primary ce-
nine space. In this sitanon, the prmary canine
should be extacted just before moving  the
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Fig‘lﬂl.‘ 5. This patient’s maxillary right lareral incisor had an oneesaolvable penodong!] defect (A and B, The
tecth wore aligned (0, the lateral wis extraciedd, and an amglant wis placed smmedioiely (00, A plastie tooth vhas
el 1oy Bnoled (e space after inplant placement (E-H).
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Figure 6. Adfver onhodongc reanment (G, this peitlen| aviilsend lie maxillosy left laderal focisor (B and C)
\[Ihl ||||_:ll I||| '||4||_l‘1- Hael veap posesd Bieaiisae ol ||||. Boss oal 1l IIrlllll. i i.l!l|.l].|.lll '-'l'.J‘l-|lL'll: l.'l!i I:J b innel || andl the Eilsial
wits guamiented with bone. After uncovering, a retainer (F), wis asced o permit healing of the saofl gssuc aronnd
thee heading aboment (00, After the vssue bid healed adeguanely, the final restoration was placed (H
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Figure 7. Tl paticnt wis eongenitally missing the maxillary righi Laternd mmeisor (A). The canime aod centeal
Tnncisaon T erogpied sdjace ot one aoother Duoviog oolasdontics, the o el cunine were moved apart (13
As the weeth were sepsated, the atveolar ridge was created {or placement of ancimplane (€ and 1)

pernianent canine distally, This will ensure thi
significant resorption of the Adge will nor oeenr

Mandibular Arch

LE the mandibular second premolars are congend-
tally ahsent, vhe prmary second molars may soll
be presentin the dental arch Should these weth
I3 extracted early o pernul plcemen of an
implant? I the prinary molie is exoacted, the

ridpe thickness will decrease by abowe 30%."

There i another altevnative, 10 the  primary
sicond b s not ankylosed, it ean be redoced
i widdeh by interprosimal removitl af enamel and
dentin (Fig 107, Mandibular primary second
milars e R ascipriately 1O tes 12 oy wadde, By
Feducing the mesulblistal width, the tooth can
bes maerowed a0 abont 8 mm, By retaining ihe
|_H'i|[|..1'| "| HE' 1r||l]. |'|||l|.|.|.I ||||| |-|1Il||..”|.:l.l' It 'I-'u'ii'll|l.
the buceolimgual thickness of the alveolus will be
maantained. When the ['rillir‘ul (TS l'1l'|1l1I|r‘Il‘-'1
:l""'['l"\\'p'”[_ |h|:' |I| ][Fllll"r |]'|i|l|11 |r|.'.I:|. 1"' e 1 B 1 tl'l!. -\”Ii
an implant can be placed. By remining the
|'H'||'||;."'\' |l|1i|'|i|. 1|l|.' \ﬁ'll:l[ll I:il. ]I'Il' '-1]‘.-'.'1"'”." “.i” h{'

rantained and placerment of the mplant mas
e stmpler and maore predictable

Wehe nuancdiboliar seconed premohanr is cotge -
tally absent, and the primary molir is ankylosed,
it will be progressively submerged as the adjacent
teeth erupt. This will create a vertical defect
between the adipeent fust premobiac and  fist
molar tha could complicate the placement of an
wnplam ar a baer ume. o this situaoon, the
ankvlosed primary molar shonld be extracted
carlv, Studies have shown thiar the alveolar crest
will follow the adpcent first molar and st
premolar ax they erupl This will prevent o
vertica] delect i the edentolons ridpe. 1o 12<00
LAvear-old girl has an ankyvlosed primary seconed
rivislar 1 may net need e be exteacied, A gir] nen
have limited growth of the mandible remaining
anl, theretore, the adjwcemt tecth wall lave
reduced cription potential,

o prinmiary molar s extracted ol young age,
aneel thes bieenlingual thickness of the ndge
decreases, the ndee may necd  augmentation
belore phwing an implant, In some situations,

Ilrlhni’lliﬂ[]r'ﬁ L hl' 1'|'Ni|{'f| fir LIIJ!_:]"I’.'EI‘ ||:Ii' 'I'il'l.i_‘“.'.
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Firuwre 8. 1 muillry Lueral incisors are congenilly abseot (A, bEas advantageous wallow the canines go erp
adjacent o the cenrral incisors (B As the canines are moved dastally (G, the sdentulous rdge is ereated (D)
Ihias will E1||n.u||- an .||'||-;|'|:|_|_1| ”'IH" ting |||1]-1 ALtk b ||ni.l.l: el amad piston I| Ik -Iillt |'|

In other cases, hone gralting may be necessary 1o
brilel gy a riddge betore placing the implant

Orthodontic Ridge Augmentation
Guided Erupiion

I a primary second molbar s ankylosed amd
sulnnergedd, and the second premolar is congeni
tally shsent, it 15 important o extract the primary
mobar. This s especially true IF the patient s
voung. By extracting the primary molar ¢arly, the
first premolar will eoupt into the space oconpied
by the prinuey molar (Fig 11, The firsy premis

Lar will brimg bone as it erupts. As the weeth
COnie o erup, thie I'ii|:._§1' will |||'\l'|rl|:. 4 a
later time, when orthodonne freatiment is ini-
ated, the first premolar and molar can e moved
APEATT 160 CTesite the cdentulons ndge for place
ment of the implant (Fig 11)

Orthodonte Movement

extractuon of an anklvosed

primary second molar nay have Deen delaved

In soame patiends

The primary secomd molar becomes submerged
as the adjpcent weeth erapt. When the priumary
muslar is evennliy esoacted, a significaiit verts
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Fivure 9,

Chris pattient was congenitally missing the moasilary ight and left permanent caniies (5 ), The primaey

canines were tefimed ool the anterior weth were aligned (B Two o months aber exoeac non ol the primary ca-

mines, the mmplants were F||'.|.|'|-|| (00, Adter orthodontie treatment (00 ol y retalner wis ]:1:11 el o ol bk
e sjice biedeme imeovering thie I|I.||||:.IHI- (E). Aler uncovering, crowns wele |.l].1: el i hastly iIII||I|.I.III- (F}

il aned bueeolngual defeot may be produced,
Bescaises ool the vechiced b ll|i|LH‘EI.I| thickness
LAl iIII'lII.I.II.Ii winnerl !H' 1!!.“ t'-ll ill ||:li.‘\ Iy FH il Iirj"l'_':l'.
One option lor correctng this problem is to
place o bome graft in the aeea, The other aption
it e thiee st |lr|'ll1i||.i| jrnter the edenralos
spmce .|n||| (E] ]||;|,n riu' hn]1|;1r|1 m III:' ]rr]nil.inn
proviously oceupied by the first premolar,

A potential consequence of this wype of woth
ey eIment i\ ri'lil,[ e I.'""i‘jilll'l '||'I'i.” CHCUT as TI'I.'l.'
]JI'{'I'II{:IIH[' 15 ll'l'::l‘u.'i'l:i it ||'II" l'Il{'IIrl'I]ilIIH ‘-'IH!I'I'.
However, previous stuches huve shown that alveo-
lav cornical hane will be deposited ahead of ihe

toodl, dF the rooth is moved stowly and i the
gingivil tssue 38 healthy, By meoving the tonth
"-]11“'1\. l]l.l' IIL'!I'.:"\“'[HII LRIR! 1|Il l||E|-1 '...\I ..Iill] |i!'|:.’.||.|.ll
surfaceds ol the alveslis will Torm bone as tecih
are mewed oo the edentolows stte. Hthe tooih is
movedd oo rapidly, a dehiscence may ovom

In some patients, permanent teeth oy have
I'H'l"]'l I!"\:l'l'.ll'“'l'l |H'I’ FINET I:'II TS OF I, I hl.'
ecenmlous space may close and ereate o denl
asvmmetry (Fig 123, In these simations, instead
|:'|| I':\'tl'."lﬁ'“l!l-_': Ihr':'t‘ '|||'“.'I I:II‘I'II'IHIH'[" |l."l.':|h [y
resolve the asvimmetry, it may be more advisable
to reapen the space and plice an implant. When
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Figure 100 This patient wis corge nitd o missing the mandibudar sighi secomd premolbar aned the primorey seconul
imialiar was ot ankylosed (A and B To oreate the approprinte amounnt of space for o second prensolad baplant,
the ey el wiss recoeed ioowilohe (6 ancd Iy, Two vears afier octhod e tecanment (E wod F, che ey
second molar is still in place; helping o maknain the alveolar width as well as space for an implan

twir et by e troved ApmAre o i]rlallnnli:.l”_\. dalviror
lar bone will be deposited behind the weeth. This
will recreate an edentulous rdege and allow an
implant 0 be placed without bone grafting
(Fig |2},

Surgical Ridge Augmentation
Riclge Resorption

I{'i:lli,;l' ||'1ur!|tin|| Cab oecur m a i |'u|i11;.1'u.||
dimension and in an apicocoranal dimension,
When the ridge is less than 4 mome mr wiclily,

dngmentaton procedures e required belore
placement of the implant (Fig 13C), Signilicant
-I]Hli'*?i"'l'llilll;ll FHl_L:l' I'I."rf:ll]}rll'll'l Imaly |'Ii||\1' P¥-
curred and will also require augmentation, This
can b aceomplished hefore implaom placemem
or an the time of implant placement, sothat the
hewd of the fixtore will be positioned e the
[arapaect loveanon o fdeal restoszition and esthet-
es. When the ridge width is in the 4 o 5 mm
range, it may be possible o place the implang
Ve 1|||=|.|'_'111 the bieeal .I"'\.jll':'l A ||.n|' |
fenestration or delnscence., The deficwent area

i I"I‘I' .||!4_:|r|r'l1|r'r| sl ||H" tmes al Ill.ll' f‘|11l'|||;
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(Fig 61, However, il the ridge is wo narrow o
stabilize the implant or place itin an appropriate
functional and esthetic location, then pre-
implant ridge augmentation will be necessary
(Fig 13}

Timing ol Ridge Augmentation

After the adacent teeth are in proper alignment,
ridge augmentation and,/or implant placement
ran be accomplished. When grafiing procedures
are required toaugment a ridge, it tikes about Y
months for the bone grafi to besmble enough
plice an implant In this siation, s mest
advineagenns o plan the procedure s soon a8
the proper woth alignment is achieved by the
orthodontisi. This mav mean that the proceduore
cotld be jccomplished 1 vear before band re-
moval. This would allow the surgeon to proceed
with placement of the implan) near the end ol
arthodoitic treatmont oF '\-I!III'I!'!. after the .'L]l]jﬁ—
ances have been removed and a Hawley appli-
ance, or other space malntaining device has
been placed, Alter the graft has matared, an
implant should be placed soon o swvoid resorp-
tion of the grafted ridge (Fig 14E).

Ridge Augmentation Techniques

Membranes. Resorbable and  nonresorbable
membranes have been wsed w augment implant
sites cither before implant placement or e the
time of implant placement i o dehiscence s
present.” Augren tuion can be accomplished in
a bueeal, lingual and incisal dimension, The
ponresorbable membranes (Gore-Tes, WL, Gore
& Associates [nc, Flapstalf, AZ) tend o give
Better results becaise the aror eflect is miore
|IIHIH"L1.\”T'IH. 'rr.l_ |'l".'“l|l|hllfl.|.' I.Tl.'”lllllp"'lh'\ {lqbrll"
bone [Ultmaties, Ine, Springdale, AR|, collagen,
Resolut [WoL Gore & Associates| will las n|1|}' i
few months, and atter that period of tme the
barrier effect is diminished. This conld have an
acverse eftect on the evermual ameunn of bone
angmentaticn., The wse of nmnium reinforced
Gore-Tex has improved the rechnigoe by alliwe
ing greater incisal (verteal) aogmentation” (Fig
14, The reinforcement with titanimm prevents
collapse of the membrune which could  also
diminish the awmount of bone growth,

The surgery involves a0 full thickness Dap,
decaorticntion of the area to be gralted witli o
sl romnel bur, aned plhacement of gralt material
or i space making device™ ' (Fig 19). Grafiing

material s phiced over the decorticated bone
surface,™ When a nonresorbable membrane
(Core-Tex) is used, itis preferable o stabilize the
membrane at the periphery with screws or tacks
IMemphix, Strauman, USAL Cambridge, MA)
(Fig 14C). Membrane stabilization plays i impor-
it part i achieving maximum bone growth,
The membrane seals this area from the flap
al locaton and

which is returned o i orig
sutired,

Autogenous bone which can be obtained
from the wherosity, the ramus, or the ssmphysis
area 15 the maditional choice. However, other
Ivpes of materinls such as freeze-dried bone aned
other allogratt materials have been shown o
accomplish adeguate resalis (Fig 13) Allograbs
muty require longer manaion tme (o achicve o
sofich bony base lor placement of the impland. 1t
is preferable w lewve the nonresorbable mem-
brane for an least 9 mointhis o prq.-.l'm".lhlv longes
e achieve optimum results. The disadvantage of
a nonresorbable membrane s that it most be
removiedd surgically, Resorhable membranes re-
sorky in about 2 months, When the surgenn can
place an implane and simply augment o simall
Buceal dehiscence or lenestration, il s Common
1o nse a resorfeihle membrane. However, i a
ridge needs to be angmented belore implan
placement, the nonresorbable membrane allows
o o wreater amount of hone growth an o more
prechiciable Dusis,

Bone grafls, Another method of augmenting
the ridge in a buccal, lingoal, or incisal direction
is to use hlocks of bone. " These bone blocks can
be: obtained from the iliae crest, the mandibolar
symphysis, or from the mandibular ot A
fullthickness tap s reflecied, the area s decorne
cated, aned the block graft is shaped and serewed
into the site, The fap i retarmed W is original
location and sutored, These gprates huove been
very stuccessful. especially for vertical augment.
tion. The disadhvantage is the additional surgery,
and expense. Bone hlocks only require about
Gemonth healing perviod before the implant can
b placed. Occasionally, if the ridge is wirle enough,
the implant cm be placed ar the same dime thar the
lwine: !'llrh.'L = -11'.!]'|i|'t#1'1‘.i, R T] |.1'-» Ii'l- .u;'{'uu]rrlin-'n.rrt i'n.'
elrilling tnto the site aned wsing existing bone and
gratfted baone o stabilize the Bxctre

Osteotome Ridge Splitting Technique

The asteatome technique for ridge augmenta-
o i be psed i the ridge is 5 1004 mm wide D
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Figure 11. This patient was congenitally missing the mandibular right second premolas. The mandibular left

sprcioaned |r-|'|||||l.1| was mallormed (A

[NATE [Ty teeth wery .IIILf.idl-\ﬂ"rl amil exteacied (B

A bhee poemalining

et b e ripted] (0, 1, andd Y, the Best poeimalie evipied distally i conteet with the Grse molar (F)

Surrower ridees can also be widened with the
acddition of bone gratts, U the ricdge is knife-edge,
this techmigque will be problematic. The wech
migque imvolyes the wse of sequentially Lirge
osteotomes o expand the ndge sooan e
can be |IE.:: ech, This is i slow H‘.i'llj;’.in'_*, [IrTRCEss L
avaid splitting the ridge

A similar technigue involves actnal ridge split
ting. A fulkthickness Aap is reflected and @
crosscut lssure D s used oo make o mideresial
cut, Small vertical cuts ave made, and the rdee s
split gently with an esteotome o clisel. A green-
stick fracrore B made, and the ridge is widened.
Varviations of this technigue can iowvolve eithes

placement of the fxture and/or placemient ol
grafting muaterials wichin the split to maintain the
widentng of the ridge, The Tap is retuarmed o s
aviginal location and sutured. Approxineitely 6
moanikis |u-,;|i||:_: 1% 1|'||_||||L4|: halore cithes |J|.1'. i’

e n ool ineoverine of e ||||}:|.IIII.‘~.

Space Maintenance
During Orthodontics

11 spaee has been created for an implant it s

be mainined during the orthodontic treat-

ment, In the maxillary anterior regon, plastu




Lrideali: rll'.'.l'rrlr.lr\ Masageitesi 59

Figure 11, (Cont'dy Iooorder e reduce the overer (€
furr seconed premela Jrll-[r|.l|'ll~ P o] b Adver ol
erowns (B and 1),

teeth can be shaped to fit into the edentulous
space (Fig 1), Lateral incisor prosthetlc teeth
showdd bes contonired to avont] impinging on the
alvealar gingiva. [ s important not 1o i|111.rin_t;4-
on the fissue mesial and distal 1o the pontic,
h1.‘li slLISE 1|:|i\ e "l\l” hl.'l ome [hl. I'h'l.l-li.l.llﬂ '-I.i[l'l'
implant placement. A bracket can be placed on
the tooth sp thar nwoecan be attached o the
archwire s ligated 1o the adjacem werh. This
will maintzn the space dunng the compleoon of
thie orthodontic therapy.

Lo thve randibobar posterion region, esthetics
is not as oritical. Therefore o prosthetic tooth is
not necessary, Inthis siciaion, a picee of elosed-

i) el e upper Rposappor (6, space was apened
ke treavment, Hhe .||Li1|.1:!|-. wirre Testored with proreelain

coil spring may be pliced on the archwire 1o
keep the frst premolar and st molar apart do-
ing the finshing phase of orthodontics (Fig 1)

After Orthodontics

Maxillary lateral inciso AN s usually are not
placed unol atier orthodontcs, I only a short
period of mme 13 anucipated between applianee
removal and implant placement, a removable
retiner with a prosthetic tooth is ideal (Fig 15).
This will pecmit pliacement ol the ioiplaong aod
uncovering of the mmplnt while the retaner iy
Being worn, Iis important to adjust the resinen
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Fi!:l.[ft' 12 Tl [t I ] the prsirdibilan ":-'.I“ lirad jire ool e irmetee] aban carly aee C% dned T N a0 ressiali
e maelibubar clental smid e bad shifiedd o dhe right o] excess overfed o Been cociued, T preserve Bacial
etheties (C), space was openced for o e premoler ipdany (00, Adrer the implane was ploced; i was pmneovered,
(E=H 1 i vestored o TRRIREENATE ha PatieTt s o Iewstorrt sinael Bbctal esthenes
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so that it rests on the cingula of the adjacent
central incisor and canine, This will prevent
inpingement of the interproximal tssue and
avoid inflammation and ransmucosal loading of
the implant. The plastic teoth on the retainer
must be contoured 1o permit development of an
adequate papilla around the implant (Fig 150).
The plastic woth should be reinforced with wire
to avoud breakage when the implant s uncoys
ered. and the healing cap is placed. 100 period of
bor B vears is anticipated belore implant place-
ment, it might be ddvisable 10 place a resin-
bonded bridge as o temporary restomtion o
maintain the space. [ is not reasonable
comsicler that the patient will wear a remeovable
appliance over than period ol time. A removable
retainer with o prosthete tooth will gradually
deteriomite and become less esthetic over time.

After orthodontic rreatment, mandibular pos-
terior edentulous spaces should be maimtained
with o fixed mather than a removable retnner It
is difficult o construcl adequate occlusal resis
on the teeth o avoid impinging on the tissae
with u removable retainer. o addigon, vounger
patients may not wear the mandibular retainer
and weddjacent teeth could move, A lixed buecal
retainer with a mesh pad that is bonded 1o the
teeth is an excellent method of vetaining this
space (Fig 16}, The wire should not interlers
with the soclusion, Talso must ot interfere with
the final impression for the implant crown. This
type of retainer can e removed when the crown
has been placed an the imphant

Implant Placement
Presurgical Planning and Stent Fabrication

Presurgical planwing requires a careful ander-
standing of how mplan placement affects the
oteome of the Aol restoration. Three dimen-
sions are considered when placing an implant:
buccolingual position of the hody of the fixture,
buccolingual angulation, and depth of place-
ment below tssue, Toodenthy the correct loca-
tion for placement in each ol these areas, the
ideal restormbon muse e envisioned, First, i
should hive a smooth labial emergence profile
1 provide support o the gingiva, and should b
casy 1o clean, A midge lap design should  be
avoicled, becanse the estheues are dependent on
no chunge in the underlying sofl tssoue, The

angulation and depth should allow for minimal
metal thickness helow tissue so that no graving of
the gingiva acenrs, The depth shouald allow for a
smooth contour, but not oo far below tissue, so
the wchnical aspects of impression making, tem-
porization, and seatng of the atwment and
cromm are facititied.

By visnalizing these ideal goals, the following
guidelines can be used for presurgical planning
and stent Bibrication. The buccolingual position
of the body of the implant shouled be as G the
Lalnal as possible when esthetics is a cancern
This provides the smoothest emergence profile
trom imphant head o cervical contour of the restorse
tiom. The more lingual the implant is placed, the
more abrupt this emergence profile will be. The
angle of the implant should be direaed arthe incisal
eclge of anterion teethor the central fossa ol poste-
rior teeth. For incisors, tus angulation provides i
smooth emergence profile, and the opportunity to
create the thinnest possible metal collr on the
abutment. The mare Bcially the implant is angled,
the thicker the metal eollar must be o correct
the angulation problem. The more palatal the
imnplant is pliced, the more abrupt the emer-
genee profile becomes on the facial.

The depth of the implant should be 310 4 mm
below the desired free gingival margin of the
Hial restoranon. This allows tor 2w 3 mm ol
porcelain below the tissue 1o provide the bes
color of the gingiva surrounding the implant. Tealso
allewss For minimsal suleubar depth o avoid Biologeal
problems, [eis the restorative dentist whe is respon-
sihle for creating o stent i guides the surgeon so
that these plicement objectives can be met, The
prpont Critical areas thar must De mcluded in the sten
to accomplish these soals e the destred ineisal
cdge position of the final resioraton and the de-
sired free mmepad margn of the fimal vestoraoon,

The simplest wav to accomplish these objec-
tves is o st witle o dingnostic cast with the
correct tooth position, Then a composite wotly
with correct contour and  gingival outline s
created i the edentulous space tsing a hight-
cured material {Triad, Dentsply Trabwie, Trobyie
Division, Yok, PA), Afier the footh form s
completed, the cast is lnbncited and a clear
pressure formed matrix s ereated from heavy
stent material (Copyplast LO X 120 mm, Grea
Lakes Ortho, Tonawanda, NY). Then this stent is
trimmed o cover the incisal Tall of the ad-
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Figure 13. This putient wis congeniudly missing the masillary dghe Bateral incisor (A} and space was Gpened B
an i:“|_|]|.“j| (B, Because thie didee was too marvow (00, a e gt was '|1|'.ir't'|:i (1 aned B and covered wirh w

membrane (F) iosgment the ndge

jacent two teeth on each side of the cdentulots
arca, and cavefully adjusted o moincain e
entire fabial surface including the Tree gingival
11:;:1"5:'||| i the i||I||LI|||I Al IFig 171, The incisal
eelue s then perforated i the center ol the tooth
mmessioclista vy warh a s ber 8 vorind b o allow
the imphont guide deill ta B through o (Fig 17,
This stimple stent provides all the key elements
necded Tor implant placement, and can be used
1o ncdex the fistore after 00 has been ]ﬂ'.u el Iy
simply cutting the incisal hall of the ooth off m
the implant avea, and  lating an: anpression

caping to the stent with quicksetting acevlic (GC-
Patern Resing GO America Inc, Chicago, TL).

Implant Placement

The advent of multiple implant systems andd sizes

of Axtures lias 4] catly Facilitated the \Ill'gilull
process, When a patient s congenitally missing a
11]..x]||.||-‘ I|'|tq'l_,]| ||'|F'I|\1.'I|. Il'l.l" \]T,li'i" |I."r||ii|""”'|l"l1|ﬂ-
are critical. (ften, the mesiodistal width may he
.0t O mme A standard size g

ant s 4 man
witle ar the wp iﬂ.utunn. This leaves a narrow
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Figure 13, (Conntd), Afver ® monsths (G an fmplan was placed (H) mml tee redsner was adjoseed e permit
hesling ol the yssae (0 and 3 ATer tomonths the Doal croso was ceme nted (Boaned 1)

‘||_}i|1_'l' 11L'r'|1|.'t't'll rl‘lﬂ" I]i'.lfl: i |||1' “II!JH.III.r 1|.||‘||. ||I|.'
adijmeent wooth, which makes restortion more
difficult and ereation of proper papillary form
more challengng (Fig 1), With narrower jme
plants (RO 525 mam) i s possible w replace
ey Biterids i mandibular incisors and
still leave more than | mm distanee between the
eacd of the implant and the adjacent wooth (Fig
20, Also, in ridges which are mirrower buceaolin-
gually, the smaller implams are very uselul in
|:|rr|'r.:'||ri||.11r dehisceinces andd Fenestiatons 1hsi
wolld regure ardditional grafting and possible
wse ol membranes,

In the maxitkary anterior region, bicortical
stabilizntion can be achieved if the proper length
of fixure is wsed, The apical end ol the fixoar
i e stalibzed o the cornenl bone thae bor-
chers the nasal spine. and the pladorm of the
fixtre can be smbilized in covimeal Borie on i
crest of the ridge (Fig 5E).

The surgical technigue is wsually aecon-
plished with a full thickness flap, I an implant is
F||.I|. el i1|I||.III eXTAeL i |I|-1ilt'. |||i||i|||.|| restlesctivm
lirrmal v '®
Seguentally Buger vwast drills are tsed Lo pre-

of e W necessary hucecally oo

paves the implant site. Tt s extremely imiportant
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Figure 14 This patient hack avulsed the Loesd iosor aod conine (A and the ridge was decorticated. Reinforced

membrane wits wserl to presemn collapse ol the soft Geae duding bsves sadgrmeeniafjony (R
|||||,s|..||.|l'-1l-||||'|.!|l |l-|.l| e with sufieient bone (B and F)

that adequate irvigation and cooling is main-
tained during drilling o minimize “hurning of
the e which can [m-wnr i.tlhgl:l!'-lull and
[FEITLYS ||r|i:L:|I:I fallure. A '\l1l'j,.:'!1. al stent w oflen
ised 1o help the surgeon place the fixoure at an
Ot :Lrl]._-‘lc- to Lacititate the best functional
and esthetic restomtion {(Fig 17).

Proper vertical placement of the imp
paramount in fnclitanng the restoraoyve prove:
dures, Some surgeons recommend placing the
implant 3 o4 mm apical o the adjpcent cemen

ant 1s

toemamel junction. However, this would place a
maxillary lateral incisar implant oo deep api

diid ¥ s that

callv anel wonld create o sulevlar deptl of G mum
o miore from the cingival marein to the héad ol
the implant This may cause maintenance prob-
lens ad |+l.||!|'||li.|| '_;'i[lp_]'i'.l.[ abscess, A bener
giticleline forvertcal placenient ol mmplisits is to
leill. ! 1IH"' IH"HII IIl Illll" 1i'k||||t' .I|I-H1H 'l i ..||li| .I]
tor the desired gingival nuorgim, (Fig 17) This will
produce an ideal emergence profile for the
Festoranye dl'll“.‘-‘l Hr"l HI."i'? ‘l'l“i]i Create a ".L'I.i”[“il.:
able 3 1w 4 mm sulcukar depth around the
mmplion crown

Mier placement of the implant, o cover scrow
is placed and the Daps are sutured w achieve
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Figure 15. This patient is congenitlly missing both muillary lneral incisors (A Space was apened for implants
(B To maintain the space during orthodontics, plastic teeth were contoured (€3, hracketed (1, and placed on
the arel wire. Alwer arthodontic teatment (B} a0 maxillary retainer with two prosthetic teeth was placed o laobd

thie space belore mplant placement (F)

primary closure. Optdmum healing tdoie in the
wasillary arch is 6 o B months, This will vary
depending on the type ol bone and whether or
not bone gralting and membranes were placed.
|1'| rI'Il‘ II!I.“I.T!“'!]I‘ L ({8 ] “ I]'II"I‘IIrEI"-' = '.l.‘i.”'-!“".f -lL]—

equite to allow for osseointegrition

Tempuorary Restoration

For short-term temporimton afier implant place
ment, o removable rewiner with an alccehed
tooth is an acceptable option for most anterio
ll':'lll. “lmq"ﬁ'l. A Imeie |.J|:|.'| t4e hoanded I.i':|l!|]'rn—

Ay restoranon can be easilv construeted, 1 s
virry stable, and is easy 1o remove and replace fon
.III‘I.'MI'JS(‘I!I.I.I.‘LH mlrg:inll procedures, The horded
temporary eliminates the nsk of tissue impinge-
RIS T i‘]‘“ll'l o TELSLEET, I.;“.I'!‘t”h l?ll"t'” IH'E'EI"'I' il
honded wemporary restoration. It is more os
thetic and comfortable, and o will mammin
interproximal tssue levels bener than a remon-
able retamer,

The construction 1s relatively simple. A soady
nroclel s omade of the edentulons area. A piece of
O0.20 orthodontic wire is bent (o le 2 nun onto
Ihr ||I.|:._;II..J| S I'.=||'r ui' 1|ll' ll:'1'r|'| .{llj.ln et Lo t]h'
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Figure 16. This patien| wis congenitally mssing the mandibular vight secand promoalar (A). Alter o thselintic
priatrnent, o bonded wire and mesh relainer was |J']'.I1.'l.'|| tor painneain the edemulons space (B and Gy This is avery
ellectve way of prowiding access for thesurgeon and restortive dentist dunng mjplant placement and restoration

(1, F.and F)

edentilous space withont interfering with the
occlusion. In addition, the bends extend the wire
Facially into the edentulous are so B ls com-
1:]:-|t-i'. wrapped by the restoritive misterinl, Onee
the wire is benl, it can be held i place on the
model with stdeky wax, and then any ooth-
colored compaosite can be modeled around the
wire 1o the correct moth color and form. The
wire s chosen over the carrent reimforced mesh
svstems because it makes the temporary much
easier o remove and feplace.

The emporary is tried i the mooth, and
then Twied o the adjacent weths with tootle
colored composite and acid-eich bonding. To
remove it without damaging the adjacent teeth, o
Fane hnjﬁh:u;_l' by ds useel 1o Bpen g the factal
embrasures. Then o high-speed brovwnie pomi
(Sholo, Menlo Park, CA) 5 wsed o remove the
composite around the wire, This point will take
the composite off without abrading the tooth
surbace. Alter removal, the high-speed brownie is
used Lo remiove excess composite on the ndjacend
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Figure 17, Adter orthodonie iremomient CAT, o stent was consauc ied wooduplicate the evenuaal gingival margin
lewel ol the Hial crosn (B, This stent s used w establsh the correct angular and vertieal position of the iaplani

{0 wned 1)

reeth, Ar imcovering, this same temporars can
he used by siimply reshaping its undersurface 1o
addapt 1o the healing abutment ancd tissue changes,

Surgical Uncovering
Surgical Uncovering of the Implani

After the implant has had adequate time 1o
osseointegrate, 1t can be uncovered. In the orh-
odontic patient, wswally the bands and brackets
have heen removed, and the patient has either a
removable or fixed reminer o mainmin the
eoenmlous space. Two ditferent technigques can
be used o nneover implamis

The most commaon technigque is o reflect o
full-thickness fap, place a wmpomcy gaEnim
healing abutment, and sumre the fap aroond
the abuiment. In the maxillary arch, the full-
thickness Tap originates toward the palatal sur-
Face 10 pain s much atached gingiva as possible
(Fig 18), Vertical incisions are made over the
adppcent weeth and the Tullthickness Map s re-
Neced. Often, bone must be removed from the

cover serew toallow Tor its removal. The proper
sige and length of jhe tempovary healing alwi-
ment i selected and seated on top ol the
mmphlint, Additional buecal angmentation can
also be accomplished for improved esthetes,
This can be done with either connective tssue
Gk from the palate o allogral materials, The
Fitpr s sutoreed slightly over the occlusal sapect of
the healing abutment to permit maximm aug-
mentation ina vertical direcaon (Fig 18). This
will also permit reconstruction of the interproxi-
il papillac. By using the palagal approach, the
restorntive dentist will have an optimum amount
of thick attached gngiva which cun be molded
during the provisional siage. The Tlaps are su-
ureed with resorbable suires, Inabour 4 weeks
the resworative dennst can begin the restorative
process,

Another technigue o uncover nmplins is the
“panch wechngque™ (Fig 19, This echnigue is
not wsed olwen becavse it vequires an ddeal
alveolr ridge. The ridge must have adequate
thickness, wleguate attached gingivie ideal im-
plant placement with proper angulation, and not
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Figure 18, The muasillary sighe canime was isiomatized, esoeacted (A}, aned aodmplan was placed 2 weeks udie
egtenctiom [, Aber B months (0, the ':|:|||;|,1||r weis uneove red (1 o tlve tssoe wiis [ wsitiomed over the hieiling
phatment (E and F), This Gcilivied contoaring and regeneration ol the margina] gingivn aned paptliae dormg
restoration (G and Hi,
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Figure 1% An uncowermg stent (A was crealed boman index of this e nosor mphant during imital
phicement, A taue punch (8w dsed o precisels oneover e Jeahol the dmipline () el asoid damaging the
papillar (1 and By Thiis also Beilitaed imanediate placement of the wemporary coown (F).

require anv further buccal augmentation. 11 this
tedhiiggue 15 wsed. an additional procedure will
b necessary when the bmplant is '.ll'.!Ll"lI. Al (1w
fme ol surgery, the Oxwce can be “indexed,”
This index can be wused by the restorative dlentis
ter mmatkes s study model with an nplant analogue
that duplicates the intraosd implant location,
From this meddel the restorative dentist can
prefabricite o lemporary restoration belore the
dncovering surgery (Fig 195, A muide-sleeve can
.1]'-!.« e macle  fon pll'l 1% Llf.u:'lllrllr o lht‘
sLkrE e Pnch b uneoved the top of the fixture,
This sorgical sheeve bs nade oFan acrlic material

which lis over the teeth like a stent and allows
for proper placement of the surgical punch, The
puncl is placed imo the sleeve, moved down o
the crest of the ridge. and then pressed ingd the
tisine down Lo the hed of the xtare (Fig 19).

The plug of tissue s excised, and the Cover screw

is remwowed, An appropriate abutment can be
placed and the Aempories restoration isseated at
the saote time. This technicgue is armumadtic and
with proper contouring and temporization, the
pattient con buve an ammedinte provisional resto-
ration ol the time of the ancovering surgery,
Again, this teehmigue can only be sed in the
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ideal Adge. The ndvantages of this technigue arne
reduced irauma, no temporry healing abut-
pents, and the patient leaves the oflice with a
contolied, esthetie, temporary restoration,

Implant Restoration
Implant Temporization

Temporization of the implant is an area which
creates some confusion, The most commaon ri-
toniles given for the use of temporaries are the
seequential loading ol the implant 16 allow in-
creased bone density before placing the final
restoration, and soft tssiue healing ooa predict-
abile level before the Bnal impréssion. Since 6 o
8 months are allowed (o) imp[‘.uu healing before
uncovering, sequential Joading Is not necessary
For single Anterion implants, The concerns aver
solt tissue healing are more critical,

Soft Tissue Management Alter Implant
Uncovering

e prmnn comeern after the incovering pro-
cess is when too slart the vestombive ph.w ol
best pesult in the
finished restoration, the soft tssue should be
healed wo itk sedeal form aronnd o Lemparary
Alter healing is complete, a final

treatment, To achieve the

FestEion.
impression can be made that capturces the healed
tissue so that the final eswordion properly con-
foranis to thie gingivie

For the restorative dentlst, the major issue
regarding temporization is dming, Should the
implant be indexed an the tme ol placement and
a temporary pliced at uncovering, or should
sonme tissue healing ocour alter imeovering, b
hetore placing the wemporirs? Certain criteria
should be assessed 10 answer these questions, 1
the edentulious ridge has inadequate facial bulk,
imadequate interproximal tissue height, or inad-
equate vertical height in the free gingival margin
area, the uncovering techmgue must also g
ment the inadequate areas. Whenever soft tissue
augmentation is performed dunng the uncover-
mg process, the wmporary should not be placed
al the same time. Instead, o healing abubment
should be placed and the fap sumired partally
over the abotment o ene the nssue above the
bone (Fig 1SE). A temporary restoration will not
permit this ivpe of uncovenng Ivt'h[llqur. Afrer 4
Lo 0 weeeks of heiling, an excess amonant of Lssue

is iy present, and b temporary can be placed
o properly shape this sofl tissie. The excess
tissue should not be excised, because the empo-
rary comtouy will help correct the dssue form.

lo accomplish this, the patient is evaluated 4
tin Goweeks alter uncovering and an impression
miaele of the lxture.
all the gingiva is removed from this model
around the implant. A tempormary is Babrcated of
light<ured composite on i temporary aburment.
This temporary s contoured Lo the teleal shape
od w tooth, ignoring the |'.-f|T|P1|I s ctrrent gingival

A stuedy moele] 15 maele and

form. I the avgmentation was successlil, there
will he excess tissue around the implant and i
will b eliffrenln 1o sesat the tempararsy restoraion
Rather than maodify the emporary or the tissue,
the temporary is forced Into position vnl i is
seaterd completely, This may cause significant
Llanching of the tsswe. Cver the nexst 4w 8
weeks, the tssue will remodel 1o fir the ideal
crown form, Afier the ossue his reached the
desired lorm, the wemporary is removed and a
final impression. made of the fixsture and the
frealed gingiva. The final restormon may then
b completed.

1T e sl tissiie
ncovering, then o wemporary can be placed on
the same day that the implant is uncovered. To
Eactlitate this, the implant can be indexed by the
strgeon al tine ol placement using some [t
of ster (Fig 17C). The vestorative dentist uses
the Index to produce o model withe the implant
analog praperly oriented o the adjacent weth,
This model will serve two purposes. First, o
temporary can be fabricated on the model he
lore the uncovering process, Second, a surgical
puicle can he ereated hat will enhance the
uncovering process (Fig 19, Bevanse to mugnien-
taticn s necessary, the adeal ancovering only
UXPOSEY thee in1|1|.'|1"|| withoui Any risk of l|'¢ll'|'|'.l]:l_'a

AP 15 NECessary at

Inng the soft tssoe. This tvpe ol uncovering is best
performed by a surgical punch '.1.pprnlu'h {Fig
L), The diffeudy s knowing where to aim the
punch. This is v.l:u.u_ the amdog todel is osed
The desired punch is seated over the head of the
||||p|'.n|t anad g on the model, The ]'H-m(h is hield
so that s approach will be slightly From the
palatal to avoid damaging the labial papilla, With
the punch in the proper inclination a light-cured
resin sleeve s created and extends around the
circumference of the punch and onto the adja-
cent teeth (Fig 191, A clear pressure-formed
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stent is then made of the composite sleeve o aid
in seating the sleeve b the mouth. The excess is
trimmmed away leaving access lor the punch o
slide easily l.b,.ruugh the guide. Then, the punch
and the guide stent we pxedd 1o £ e the
implant withouwt damaging the facial or inter-
proximal tissue. Alter exposure of the imp];ull.
the preconsiructed temporary is seated. Healing
time before the final mpression is now reduced
104 to B weeks,

Final Implant Restoration

The biggest decision Facing the vestorative den-
tist is whether the final crown on the single-tooth
implant will be cemented o serewsretained.
When multiple implams are being restored and
splinted, the cemented approach offers several
advantages. TTowever, for single wieth, both ce
mrented and screwsretidned crowns can be used,
The advantages of the screw-retained svstem are
krown retention and known rerdevabiling The
disadvantage is the unesthetic access hole, The
afvantage of the cemented crown s esthencs
because it has no access hole, The disadvin iged
of wcemented crown dre unkonown reternton ane
umknown 11_‘11‘ii.'l.",|.1'|i|'l|'_t'. The thirel u!llinn 1% 10 ise
A temporary cement (Temp Bond, Kerr Corp,
Orange, CA), which works well for bath reten-
tion and rerdevability most of the tme,

Actually, the decision between a cemented or
serew-retamed crown s usually dictared by the
angle of the implant, A screwretained restore
ton s only possible in the maxillary anterior
when the screw access hole exis hingual o the
incisal edyge. I dhe implant access exits bl o
the incisal edge a screw-retained crown will resali
it severe esthetic compromise.

In the posterior area, Ui advantageous o use
a screw-retained crown from a mechanical per-
ﬁ}nlttiwz', However, from esthetic and occlusal
perspectives, the screw access opening is a prols
L. For these peasons, it is iideal to use eement-
vetained restorations in the posterior quadiants,
Phe method ol securing the erown also allects
abutment design and placement. Tn o sevew-
retained restoration the primary condern s oreat-
ing the correct subgingivil contour. However, in
a cemented restoration, it is also important to
consider how Lar the cement margin will exuend,
The abutment should be shaped so that the
cement margin is 2w 3 mm below the [ree

mingival margin. I the muargin is any deeper than
this, the cement clean-up becomes very difficule
I1 it s any shallower, estheocs may be compro-
misel

IUis also important o sear the abotmen
completely o the head of the fixture, It s
effective 10 wse an antibacterial paswe (E-2Z sea,
Vilue Dental, Auburn, WA on the end of the
abutment at the time of seating. The Implant
abutment is dipped in a drop of paste and then
seated, Complene sealing is verified with a radio-
graph before final tightening with a wrque
driver, The use of this paste his been o great aied
in rapidly achieving excellent tissue  health
around the final resioration,

Long-Term Success Rate

Swedish researchers have heen placing titaninm
implants in completely edentulous patients for
more than 30 years. In these patients, five or six
imiplants were placed in an edentulous maxilla
or mandible. A denture was Gxed o the wop of
the implants. These fixtures have been evaluated
after 15 years of function. The long-term sucoess
rates tor implants placed in this manner are very
high.”™ Implanes have also been used as abut-
ments for fAxed bridges A 20 vear (ollow-up of
these types of restorations was. performed by
Sweddish researchers. In ther stady, the contnn-
ous prosthesis stability rate was over 9549 2

Stngle-cooth implants have only been nsed for
about the Tast 10 vears. Long-term stuces are o
svnilable. However, some followap stdies have
been published ' The five vear sucoess rate [
single-tooth mmplants is well above 90% . There-
Fore, it seems that implant replucement of miss-
ing teetl is o viable and desivable option in the
Appropriste patient

Sumimary

This article has highlighted the various consider-
atfons that are necessary il imphints are used as
single-tooth replicements in orthodontic pa-
tienits, lmplangs reguice imterdisciplinary intere-
ton, Orthodontists, strgeons, snd restorative
dentists must work together o produce an excel-
tent result. Without interdiscplinary interaction,
the final esthetc and functional result may be
unacceptable. With a team approach, manage-
ment of the single-tooth implant becomes more
prediciable and successtul,




72

.‘ilfmu:r, .'Hnrfllrp-'.'i, sl Kook

References

L.

1ih,

I

Keddieh V. Antorior el eshetics: An ovthodon e
peopective [T Mediclaeral velationsbips, | Esthen Deny
MR B2 T,

& felman |, Crondahl K Lekhalim 17, o ale The effect of

pmarcintegraled implants on (e demioalveaslar develop
ment A climical vafiographic smafy m groweng pgs. Eur |
Chrthodd 10001 5. 970055,

. Thilander B Chseoiniegraied bmphas o adolescenis

An alternative i replichig missing teerh. Bar | el
L] B0

. Caarbson G, Changes inomonr of vhe masillary alveolar

process wndor ppmecliate eenmres. Apw Cubond Sewnl
(R B

. Rokich 0 Simgletooth inplans b voong: aothocon i

paties fnform Orghod Kefemorbog ARG 40
Ohstler MS, Rokich V. Alveobo ridge cluanges in patients
comgenially wissing mandibnilar second preniolars. |
Moottt Pont 1994: 711441400

. Muman 5. Lang NP, Baser 1 et al. Bone sege s s

acl e o tanivm denal noplints aang gaded tissoe
pegeemerationm A report ol i cases, Tl | Oval Musiloba
Limplanits 1990:5:48-1

Becker W, Becker B, Hanadlesinan 3, e al, Booe Tormae-
st ilebiseedd dental implanesires ireaeed with implan
wugrneitadhon materiads Ao pilod sty b dogs, o |
Periodont Best Denut 19901903100

. Jovaniie S84 Nevins M. Bone formation ulizsing i

nimmereinloreed  baevier membrnes: oe | Penodom
Bt Dherin 1A¥I5: 1 RS T-4000
Iy, Dula K, Belses
anigimerniation wsing giided bone regeneratlon. b Surgi-
cal procedore m the masilla o [ Peradont Rest Dem
1953 | 2045

Bageer 10, Dl Ko Releer UL et al, Localized vhilie
gt o aming goided baone regeoeration, 11 Sarg-

LIPS L. et oal Localizesd ehige

1

13

o

ek
s

cal procedore o ehe mandibie. o | Petiocdont Rest D
I AN LS

Weving M, Mellooig JT Fobancemenn ol the damiaged
edbenmiimp ridge w0 receive dental implanss A combin
o of pbhoagradt gl ghe GewesTes membeane, Tni ]
Perlisdint Rest Dent TORETI07-111

Collims TA Onlay bone grafiog o combnmaton with
Brinemark fmplants. Oral Maxillofae Surg Clin North
A FOO]AROMIL,

Keller FE, it WW T bacsne grradinnge Resiisw of 160
copseentive cases, | Oral Misdllobae Surg 19874511104,
Al 1l B Lekbiadon U Gaedinabahil K. etoal, Riecoisivmciiog
ol severely resorbee] edlenin oo Tl e ising isseotnbes
grated fxtmres i mmedmane aueogeois wne vl T
| vl Maetllobac Tnplanies | 952501246,

Rellier FE, Tolman DE Manilitinlar ridje augmentation
with sty iliee bone grakt aned eodosseons -
planis; & prelmmary repore fon | Ol Masillotoc
U BTN b S A E

Sumimers B The istedmime techmigue Far 2 The rdge
expsion psieotoamy (RECH procedure, Compaend Con-
tin Edue Denn 19595 L A 436

cvelb DA Tnrmeddiate simpalian | saigery: Thivde vear retro-

spective avaluaticn of MY eonsrcutive. cases. fwnl | Cheal
Muillofac Tnplanes TR RARE-SRE

Aclell B Lebhotm U, Bockber B, eoal, A sear stody of
vsseotrbegrmied implants i the treament of Ui edennge
Tows gows It ] Ohrnd Sueg 1981510287100

Jeme T Lekholm U Adell B Osseointegratid irn[l-hhlh i

the dreatimbennt of partially cdeninibons 1|-.Llh'l|th.a"|. jardimi-
v stuly ol BTG eonaecutivey imstalled fxtares | Chial
Whisillofae Dngpkanes 1021 1217,

e Lebllim U Gerosmnbiahl b A3 vean fidlosetpespnaly

of ey single nplant resiorations sl mode Brate-
mark bt | Periodd Restor Dene [9RESSE1-344

Hiazs B, MensdorBPamelbe N, Madah et sl Brgioe-
rark stingheaootl Bnplams A prelimiuey repore of 76
impilanrs | Pross e | k1 B Thies Mo




