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Periodontal plostic microsurgery incorporates the use of a sergical dissect-

ing microscope in an attempt fo ingrease visibiliby, minimize travma, and

enhance surgical results. This poper will attempt to demaonstrate how pers-

odontal plastic surgery utilizing periodontal microsurgery could contribute

in the role of soft tissue modification to enhance the smile and ideally allow

For impm-.rad aral facial esthetics.

gricdontal plastic micro-

surgery incorporates the

wie of a surgical dissecting

microscope inoan attempt

1o increasc visibility, mini-
mize trauma, and enhance surgical re-
sults, Miniature instruments such as
microscalpels and microsutures have
been developed with hopes to assist the
surgeon and minimize tisswe injury.
surgical magnification can allow the
operator to see things that are not dis-
tinguishable with the naked ey, such
as the difference betwesn a composite
restorative material, dentin, and enam-
el, Surgical magnification utilizes high-
imtensity illumination, which it is
hoped can illuminate, magnify. and
simplify tunneling procedures. It is also
hoped that with increased magnibicas
ticre and wvisibility greater attention to
the details of wound closure through
microsuturing and konot-tving can be
accomplished. If smaller incisions can

accomplish what larger incisions had
previously, then microsurgery s expect-
ed to translate into more rapid Bealing
and less tissue trauma, Because the pub-
lic is very aware of modern arthroscop-
ic procedures, patients will readily rec-
ognize and accept the value of smaller
access incisions, which can allow for
roore rapld healing, Microsurgery can-
not aceelerate eplthelial healing rates
unless it can create simaller distanoes bor
cpithelial migration during the healing
Process. Assumplions should not he
made that smaller incisions translate
into more rapid healing unless reduced
fisswe trauma ocours and better wound
closure through enhanced tissue ap-
proximation is demonstrated.
Microsurgery may not make 3 proce-
dure faster but could instead lengthen
surgical time, Well-controlled studies
are needed to determine if micro-
surgery will minimize trauma and im-
prowe healing,
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Symmetry, Shape, and

Proportion

In as much as an individual’s smile
contribmetes to oral facial esthetics, then
symmetry, shape, and proportion ol the
simile can play its own robe in oral facial
esthetics, The (raming of the smile is
dictated by the lip position, and the
framing of the teeth is dictated by the
gingival architecture, The gingival arcii-
tecture can be modified with periodon-
tal plastic surgery.! Many of the existing
periodontal surgical techniques™ have
now been accomplished with a micro-
surgical approach, and new microsurgi-
cal medifications to those technigues
are now possible, This paper will at-
tempt to demonstrate how periodontal
plastic surgery utilizing periodontal mi-
crosurgery could contribute in the role
of soft tissue modification to enhance
the smile and ideally allow for improved
aral tacial esthetics.

Variables of gingival architecture
affecting symmetry, shape, and pro-
portion will include excessive gingival
display, uneven gingival levels, gingi-
val recession/root coverage, interden-
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tal papillag reconstruction, alveolar
richge deliciencies, and preservation of
the interdental papillac and alveoles
foollovwing exiraction and esthetic im-
plant reconstruction. Although these
variables can somelimes: ocour in
combination, they will be discussed
i|'|-:_:|i1.-'i4_I|,.|.u:|II_l.-'.

Excessive Cingival Thsplay

Excessive gingival display — com-
mondy referred te as a gummy smile
— is a deseription for the situation
wherelw the patient shows oo much
gingiva. Another older synonym for
this situation is delaved passive erup-
tion. Commonly in the adult, the gin-
gival margin will he located al or near
the cementoenamel junction, and
normally a patient will show very lit-
tle it any gingiva over the central in-
cisors when smiling. Three common
causes of an excessive pingival display
are vertical maxillary excess, excessive
alvenlar bome, and excessive gingiva.
These can occur individually and in
combination,

Vertical maxillary excess exists if
there is an abmonmally tall maxilla, In
this situation, orthognathic surgery can
b comigiclered to move the maxilla tooa
new level, Orthodontic and oral surgi-
sl consultations will determine the
ideal position of the maxilla.

Ity & Classic .‘\.!Iul:l_'g.-'. Crargiulo me-
sured dentogingival anatomy in hu-
mians and described four phases of gin-
gival tissue position. In the case type
where the gingival tissaes cover the
cnamel, the distance from the margin-
al epithelium to the crest of The alveo-
lar bone demonstrated tremendous in-
dividual variation.® If one tries (o de-
wvelop a clinical consensus as to precise-
Iv how much bone resection s neces-
sary when planning an esthetic crown-
lemgihening case, the answer is wnclear
and somewhat controversial. Scveral

Figura 1. A patient who exhibis an excessive
gangival display e years 2 ortlwulontic Teal-
menl Aales thad she Teels that she “lhas always hacd
Erabry tewth.”

Eﬂlﬂ"t =4 photo taken sax weeks pst-nper
atively fillowing soft-trssare and booe recontouzing
with placement ot the gingival margin ar rhe e
mentoenansd juncizon displays the full enamel
pralale asull a baghder sanahe

Flﬂlll"\ﬂ A Lawalinsl gingival hypemrophs
wege aporbed b Jast omee year after arthosdomie die
barwlimg.

authors have sugpested surgically re-
mowing the periodonial support to an
extent, leaving a distance from the
level of a planned restorative margin Lo
thie lewesl of the 1|{'w|:.-' recomttonred os-
scous crest of 3 mm,” 2.5 to 3.5 mm,®
and 4 mm"® in the exposed tooth.
Unfortunately, not enough research
presently exists to make exacting state-
ments about how much bone should
b remmowved when crown lengthening
of sculpting in the esthetic zone.
Sometimes patients can present
with ginglva covering s0 much of the
tooth that it can create a diminoetive
appearance. When excessive gingiva
covers enamel, the sulcws depth will
increase, thereby allowing a safe har-
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Figure & smple soalpting of the gingival s
sue only will albow for a oofenal coyoe.

bor for bacteria and decreasing the
¢ase of access for plague removal.
Oszseous resective procedures have
heen developed to reshape the den-
toalveolar architecture to create a
more favorable envirenment for peri-
odontal maintenance and health.'™ In
esthetic crown-lengthening surgery,
paticnt biotypes!! can play a role in
the amount of rebound healing of the
newly established gingival margin. '
Individuoal variation in gingival thick-
ness will modity final tissue healing
levels |'IIC'I:‘C|IZJI:II."E|'I.“'|.'1'|!.'. “Thick™ tissue
biotypes show the greatest tendency
1o rebound in a coromal direction, 7
Excessive alveolar bone can be
seen in both heighi and thickness,



Figure B. A paticnt presents with componile
restaratioms om (e exet selaoe 2nd desires a moae
narurzl framing of her smibe witlwust King teeth.

Figguire &. 4 photo laken six weeks postopar-
atively tndlivwing gingmval augrmetalion with con-
nisctive fidipe grafring and petrave e roal diem-
Ineralizatsmm shuews complae pool COVerags.

Figure F. A preoperative viow af a paticnt
desiring verners, She had cesracycline staimimy arxl
scnabbed vigoroushy for vears, Creating signdlbcant
PSR

Becawse the full enamel protile is not
visible, the anterior teeth will appear
short and square (Figure 1). If there is
excessive gingiva covering the ename-
el, reduction of gingiva and bone can
create a more esthetic smile (Figure
2). Both bone height and thickness
can also vary considerably. 1f the
alveolar bone is abnormally high or
thick, both the bone and gingiva
must be treated together during
surgery. Because excessive bony con-
tours ¢an predispose a patient toward
gingivitis and pericdontitis due to an
inability to remove bacterial plague
effectively,' the recontouring of the
tissues can provide a functional as
well as cosmetic benetit,

B A siz-wieck postoperatve i fallos-
ing conreriive tissue grafts with weirecedine dentin
nmirsraliration. Rool ooverage o (b oenenioe-

namael jusictioe will renw allow pormeal lengtls ve-
prers arsd maxumumm bond Aength 1o enamel

Excessive gingiva (gingival hyper-
trophy) can ogour withowl an exors-
sive amount of underlying bone. In
this case, simple excision of the sobl
tissue without manipulation of the
bone can achieve a normal-appearing
result (Flgures 3 and 4).

Lineven Girigival Levels

Uneven gingival levels can be
seent when upeven incisal cdge wear
oceurs. This is often seen as wear of-
curs with teeth that are rotated or an-
sulated. As tecth wear and ongoing
pruplion ocours, gingival margins wiill
be located at varying levels, Incisal
edge fracture with tmgoing eruption
will also move the gingival margin
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i an individual tooth, giving it a dif-
ferent gingival margin height than
the neighboring teeth, Adult ortho-
dontic treatment that does not take
incizal edge wear into consideration
can mistakenly align worn incisal
edges instead of positioning the ce-
moentoenamel junctions in their ap-
propriate positions. Because the gingi-
val level is usually located at or near
the cementoenamel junction, Wneve
cementoepamel junctions will create
uneven gingival levels. Orthodontic
intrasion of extrusion cin correct un-
cven gingival levels. Surgical resection
af the marginal gingival can also be
considersd to create symmetry, shape,
and proportion as long as 1ools are
et exprosedd.

Cringival Recession and Roof Coverage

Gimgival recession can occur with a
lack of attached keratinimed gingiva (in
hcight or in thickness), tooth promi-
nence, trauma, inflammation, ill-fit-
ting restorations, and pull from frena.
Gingival recession exposes dentin rool
surfaces with potential sensitivity to
hot, cold, sweets, and touch and a
greater Tisk of caries, Bool-coverage
surgical procedures have demonstrated
predictability in covering areas of cx-
posed dentin.'* Root coverage with
singival augmeniation can nsluce or
eliminate these concerns. (Figures 5
and 6), New attachment of gingival
conpective tissue o a previously ex-
posed root surface has been demon-
strated. ' When pool exposure poses a
cosmelic of restorative concerm, smile
esthetics can be enhanced when the
pormal gingival anatomy is replaced
with gingiva rather than placement of
a tooth-colored, bonded restoration
thiat can make a tooth appear longer
(Figures 7 and 8).

Restorations bonded to cnamel
have proven very successful when
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Flgure S A preoperativg view of 2 palismil
desiring new crpwins, Mot the T s recesion on
The facial of twah Mae 10, st likely die oo
pmnmnenl o sorfaces, Ein fisases, oweehanging
cronem margins, and areneealous oral e
without gingival augmentation, a significant
asvinmebry of new Coomins wimshl sesall.

Figure 10 Gingival augmentarion witls comn-
st grafts provides proper framing for
the niew, well-liting restomiive dentl=ry.

compared with bonding to dentin.
Dental restorations placed solely in
enamel present greater bond strengihs
and reduced microleakage creating
higher predictabilitv for long-term swc-
ot as comparsd with dentinal bond-
ing '=!" Because resin-dentin bond
strengths degrade dramatically within
a few wvears, ' it Is preferable to avold
bomdled restorations placed on poot sur-
faces when possible. It s, therefore,
mnoTe desirable to restore a tooth to the
cementoenamel junction and then
COVET #ny I.‘J..[:IIHI:U chiEnkin whitky its nat-
ural covering, gingiva. Additionally, if

Figl,.ll'ﬂ A4 Toanh Mo 7 presinls wilth a
rordland- Tarmow Classfication 5-1 papilla, and
raush M B presenis with a (lass S papiila.
Sevvral attenpts by pericahnlists 1o gralt the losr
inpendenial papilla were made as well as everbuhi-
ing the mesial sirtace comiedar af 1oath Mo, 7 wich
ot b reslue e Tack spaae,

Figure 12 A siv-wivk postaperative view fol-
lemmng anacrosaangscal pupilla gralting reducing the
papillae o a2 Hordland-Tamoe Classifoation 1-2
Papilla for roach Mo, 7 ardd a Class 1-4 8 teoh
fdr. B Thae patsenit is o peahy Tor mestarative dem-
tistry 1o close the remaimng space and resone sym
earical fomtoar 1o the maxillary anterior teeth.

Figure 13. Hestoratbon of the maxillary ante.
rice bewtly with perecelain venseers, Note Frow £ an-
e im She cenacal nestoration contour can e
utilired e completely Fill the resldual embrasare
AR

Fig.lr\: 18 An edwicdas Tidge collapse detar-
mity in Ehw dosath Mo, 8 ares fllonsang exiod Lion
of an endodontically treabed fractumed moob with-
vl B gralfting ar the fime f eXIraction & com-
mign Moge aba e Nalteming of the papslloae of
tewth Mo, 7 oanal 4

Figure 15. The patient presents with a verti-
cal vewd Fracmane of soth Me S, evessiiating ox-
tractim,
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a1 Mreer-rEied diemdmnetal.
Ized bone gradt with a collagen membsanse fo metam
The B gealt partich= & aced o belp preserve
an anatmival saf-fissoe Comtiar

Figl.ll't 16. & hust



Figure 17 A peovisional replacement for
cimoih Mo B s constnescte] wdEng an avabe pnkic
The panitie cxcenids 2 mm behes thee solt tissue tar
urppart

Figure 1. six months after exlacin and
e grafting, there is a slight deprssaon aboea
tovth Mo S reymnicingg gingival asgmernration.

Figure 18 dingval augmemitation is per-
formed to jHamp thee Tissse over tooth Mo, &

restoration is planned on a tooth that
has gingival recession, it s more desir-
able to have any exposed oo surface
protected and covered with gingiva,
thereby allowing a more predictable
enamel bonded restoration. [deally,
the dentist should consider altering the
gingival height If recession is present
rather than risk increased failure with
bonded finish lines on dentin, If the
root is not coversd with gingiva, the
dentist might also face patient dissatis-
faction with regard to sensitivity or
cosmetic issues (Figures 9 and 10).

Modern gingival augmentation
technigues can offer predictability in
root coverage, regeneration of attach-
mient, and cosmetics.

Figurea 20. T conpours are developxd 1o
ezt the promimnenioe of e mormal aratomel
raH BHIT

friterdental Pamila Reconstruction

The kot interdental papilla can cre-
ate phonetic problems, saliva bubldes,
and cosmetic deficiencies, A papillary
deficiency can be created through iatro-
wenc surgical remnoval, as part of tissue
eollapse following extraction, with peri-
odontal pockst elimination surgery,
with perindontal bone loss, and with or-
thodontic separation of overlapped
teethy, Recently, classification of degrees
of loss of the interdental papilla have
been developed. ' Classification of de-
grees of tisswe loss can help the raci-
tioner evalwate the success of ditfering
treatment modalities, The restoration of
the lost interdental papillae may require
orthodontic root alignment, restorative

MOVEMBER, 20012, % L HD MU LD, O RN AL

dentistry, or surgical addition of tissue.
Some cases may redquire one treatment
madality or all three, together or in var-
ious combinations. Microsurgical tech-
nigues have been developed to replace
the lost interdental papilla.™ Dental
restoration can become complex and
involve multidisciplinary care when
there is a loss of the interdental papilla
i Figures 11 through 1:3).

Alveolir Ridge Deficiencices

An alveolar fdpe deticiency of ridge
collapse will ocour when a tooth is ex-
tracted and the dentoalveslus and soft
tissue collapses inward. Ridge deformi-
ties can create esthetic and functicnal
dilemmmas for the patient and restorative
dentist. Abrams reported that 91 per-
cent of the time, the loss of an anterior
tooth cawsed a significant doformity, ™
Ridge deformities bave both sofi-tissue
(papilla and attached gingiva) and
honv-alveolus components, Soft-tissue
deformities can ocour when surgical in-
cistons are made in delicate areas (thin
gingiva, alveolar mucoss, and papillach.
Dictormities of bone can ocour following
pxtraction of a tooth that has a thin
dentoalvealus, previous endodontic
surgery, endodontic fxilure, tatTogenic
bone remowval, intentional bone re-
moval to gain a purchase, oot frctene,
or perindontal bone loss (Figure 14).
Pressure atrophy from a removahle
prosthetic appliance (a flipper) can
compress the alveolar ridge and allow
the collapse of the adjacent papillse.

Preservation of the Interdental Papilla
and Abveolus Following Extraction
Bone loss can compromise dental
implant placement or make it impeos-
sible, A ridpge deficiency will necessi-
tate the overbuilding of prosthetic
tooth structure, prosthetic gingiva, or
acceptance of a space that can appear
dark. Phonetics can be affected where
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Figure 21 u assaintegratiod insplan was
maced using a sumgical gusde stent with mdexing
ar thee cimc of implant pacemen.

the space can allow for the passage of
air and saliva, Modern exodontia
techniques foous on atraumatic tooth
cxtraction and rebuilding of the alve-
olar ridge while maintaining the soft-
tissue surroundings. Bone till into an
extraction socket onginates from os-
teoblast progenitor cells at the periph-
ery of the bony defect. IF there is a
lurge volume of progenitor cells, the
defect will e small; however, if there
is o pancity of progenitor cells (thin
bony alveslus), a significant deformi-
tv will result. Addition of bone into
the extraction socket and placement
of a membrane at the time of extrac-
tion can minimize or eliminate a pos-
textraction ridge deformity (Figures
15 and 16).

Additionally, soft-tissue collapse
can occur along with bone collapse un-
|55 sleps are taken 1o maintain the soli
tissuc. Papilla preservation can be initi-
ated prior to tooth extrection with in-
terdisciplinary treatment planning.
Ielieally, thee restorative deartist will faks-
ricate an immediate tooth replacement
using an ovate pontic bonded or
bridged to the adjacent teeth |Figure
1) Thee comept of the ovate pontic al-
lows for a natural-appeanng emergence
prodile ot the replcement amd an ease

Figure 22, 4 full simile is cestonesd with an
implant in the Mo, 8 Jocation. Bone, soft tissue
grahing and Emplant toath reHacesnent have as-
arsted b provaling doerl ol fisiee, Taed g,
arnl foerth costbowrs,

of oral hygiene cleansability.® The pone-
tic should extend 1.5 to 2 mm below
the gingival margin to support the sure
rounding facial gingiva and the inter-
dental papilla. Oecasionally, there can
be: a soft-tissue residual deficiency even
after the meticulows attention to deli-
ate extraction, bone grafting, and im-
mediate placement of an ovale pontic
(Figure 18},

This technigue will not only main-
tiin borwe and soft tissoe, but alsoe allow
the extraction of an anterior tooth
without the paticnt feeling toothless,
This will also allow the patient tme to
mitke @ decision as to the final tooth re-
placement modality such as a bridge or
an implant

Esthetic Implant Reconstruction

If there is a deficicncy in the sur-
rounding dental anatomy lollowing
tooth loss, tooth replacement will be
comprorised, A ridge deficiency will
require that the tooth restoration be
anatamically lacger to till the extria
space; or, if the tooth dimensions are
anatornically correct, a residual space
willl resuli. Occaslonally, dental restora-
tiomns have masked deticiencies h-}
adding gingiva-colored materals to dis-
15.;|_|i'::|.:' st bsoe and sofl tissue.
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Figure 23. A closwe.up veew of the lmplan:
CTMVTY &b 5001 TIAs: NerOnATrsCTise.

It attention is paid to the aforemen-
tioned details of maintaining the inter-
dental papillae, gingival architecture,
and alveolar bone, implant reconstruc-
ticery Can proceed without loss of the
pre-existing dental anatomy. When the
surrounding dental anatomy is main-
tained, implant tooth replacement can
restore an andtomically correct implant
crown {Figures 19 through 23).

Conclusion

Feriodantal FIL:I‘\.lit r'ni-:_'rn‘.::lr_gl:'r}'
may plav a role in oral facial esthetics.
Microsurgical procedures could assist
the surgeon with visibility and might
minimize trauma for the patient; bow.
ever, well-controlled studies are needed
to determine if microsurgical tech.
nigues can create o ditference in the
final surgical outcome.
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