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Figure 1. Initial periapical
radiograph showing the
hopelessly fractured root
(tooth No. 8). To stabilize
the severely mobile coronal
portion of No. 8, a lingual
wire splint was bonded onto
the maxillary anterior teeth
by the restorative dentist.

Clinical Guidelines

INTRODUCTION
The customary statistic to cite for single-tooth dental implant
survival in the long-term (5 years and more) is 95%." This fig-
ure does not necessarily presuppose factors related to patient
satisfaction such as cleansibility, mouth feel (ie, adherence to
contours of adjacent natural teeth), confidence in use of the im-
plant, or aesthetics.? For an implant to be functional as well as
aesthetically pleasing, 2 criteria must be satisfied: the implant
body must be fully encased in bone and well integrated, and the
implant prosthesis must be as biomimetically shaped and posi-
tioned as possible. Osseointegration relies on the existing bone
morphology. If sufficient width or height of bone is not present
to ensure initial primary stability, implant placement should be
aborted in lieu of ridge augmentation. Minor defects within the
envelope of bone that still allow for primary stability of the fix-
ture may be corrected effectively with peri-implant guided bone
regeneration.? Indeed, ample bone lets the surgeon to place the

Table. Conservative Treatment Algorithm for

Aesthetic Implant Placement

1. Extraction and socket preservation

2. Minimum 3-month healing period (depending on size of the
bony defect)

3. Implant placement and additional ridge augmentation as
needed

. Minimum 3-month healing period
. Implant uncovering and guided gingival growth therapy
. One-month healing period

. Temporization with screw-retained restoration
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. Minimum 3-month healing period during which interim
prosthesis may be modified

9. Final restoration

Total treatment time: minimum 10 months

Figure 2a. A buccal fistula was seen
upon initial clinical presentation (white
arrow).

Figure 2b. The patient possessed a thin and
highly scalloped gingival biotype.
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Implants in the Aesthetic Zone

A 3-month period of provisionalization is
recommended prior to the final restoration....

implant in the most favorable restorative location, which is it-
self determined by the aesthetic demand and opposing occlu-
sion; the positional priorities of a molar differ from those of a
maxillary incisor.*> The bony architecture also contributes to
the mucosal drape around the implant. A buccolingually wide
ridge that has high peaks in the interdental areas buttresses the
soft tissue, establishing a cosmetic effect. A single anterior im-
plant, for example, requires at least 2 mm of buccal bone present,
as well as minimum distance of 3 mm between it and any adja-
cent tooth to resist recession and support papilla development
respectively.” An inherently thick gingival biotype further
supplements an organic appearance and helps to combat reces-
sion, thus masking the implant body and prosthetic margins.®
Various methods to enhance soft tissue may be employed at any
step during the implant process; however, these therapies, tend
to generate somewhat unpredictable results, and in the end, mu-
cosal formis probably most contingent upon that of the bone.**°
Lastly, the curves of the restoration, especially its emergence
profile from the implant platform, may guide the shape of the
soft-tissue profile.”*** For this reason, the authors recommend
a 3-month period of provisionalization prior to proceeding with
the final restoration during which the dentist can reshape at
will the interim crown to sculpt the peri-implant mucosa.’? The
clinical case described herein involved aesthetic replacement of
a failing maxillary central incisor with an implant using a care-
fully considered process based on the principles outlined above.

CASE REPORT
Diagnosis and Treatment Planning
A medically stable 20-year-old female presented with her
maxillary right central incisor (tooth No. 8) completely hori-

Figure 3. The normal smile-line of the patient clearly

displayed marginal contours of No. 8 and adjacent
papilla.
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Figure 4a. The
fractured coronal
portion of No. 8 was
analyzed after its
extraction.
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Figure 8. The grafted extraction site
healed well after 4 months. The
papilla appeared intact and crestal
tissue seemed coronally oriented.

Figure 4b. The total loss of buccal
plate due to trauma to and
subsequent infection of No. 8 was

obvious at the time of extraction.

Figure 9a. The
osteotomy site was
prepared. There was
adequate apico-coronal
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Figure 5. Socket preservation with
mineralized bone allograft (Puros
Cortical Particulate Allograft [Zimmer
Biomet]) was performed to restore

guided bone regeneration.

the lost buccal plate and extraction

defect.

height and mesio-distal
width of bone. The
bony crests at the
adjacent teeth
remained undisturbed.

Figure 12. Suturing achieved

complete primary closure over the
implant and graft site.

zontally fractured at mid-root follow-
ing endodontic treatment (Figure 1).
A fistula was present on the buccal
gingiva of No. 8 (Figure 2a). No. 8 was
deemed to be hopeless. The mucosal
biotype was classified as thin with
a highly scalloped contour, and the
marginal bone was predicted to be
very thin (Figure 2b). The average
thickness of the labial bone over-
lying a maxillary central incisor
hovers around or slightly less than
.o mm."* In patients with a thin
and aggressively scalloped biotype,
the buccal plate may be even nar-
rower.”>™® Considering that it was
fractured and infected, the maxillary
incisor in this case presumably had
a loss of the labial ridge. In order to
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Figure 13. The site appeared

well-healed after 3 months with
relatively intact papillae and coronally

positioned crestal mucosa.

take advantage of and preserve the
blood supply/healing capacity of the
patient, a predictable, conservative
treatment algorithm using atrau-
matic techniques, early-stage graft-
ing, sufficient healing periods, and
meticulous provisionalization shap-
ing was followed (Table). For a young
patient with a normal smile-line that
displayed peripheral contours of the
teeth, the maintenance of the soft-tis-
sue profile including papilla around
the dentition and future implant
was essential and warranted use of
established approach (Figure 3). An
expedited tactic involving flapless
surgery, immediate implantation,
and immediate temporization was a
tempting alternative, but based on

Figure 9b. The newly formed labial

plate entirely covered the implant
body.

Figure 14a. Exposure of the
implant was performed, and a
healing abutment with an initial
height of 4.0 mm was placed
(Encode [Zimmer Biomet]).

thinner and uneven in areas.

Figure 6. An absorbable membrane
(OsseoGuard [Zimmer Biomet]) was
placed on top of the allograft to aid in

Figure 10. Looking from an occlusal
direction, the buccal bone overlying
the implant appeared somewhat

Figure 14b. The 4.0-mm tall
healing abutment was replaced
with a 2.0-mm tall one (EP [Zimmer
Biomet]) at second-stage surgery in
order to accomplish guided gingival
growth and further coronally
augment the mucosa.

Figure 7. The extraction and socket
preservation of site No. 8 was
sutured. Primary closure of the
vertical release was obtained;
secondary intention healing was
planned for the coronal aspect of
No. 8.

Figure 11. Autogenous bone
collected during osteotomy
preparation was placed over the
buccal aspect to bulk up the ridge.
An absorbable membrane was
subsequently situated over the graft

(not shown).

Figure 14¢. Periapi-
cal radiograph of

the No. 8 implant
and 4.0-mm tall
healing abutment
depicted satisfactory
bone fill and fixture
positioning.

There was obvious severe buccal plate resorption
due to the fracture and subsequent infection.

available evidence, aesthetic success
in the long term (more than about 2
years) was judged to more consistent
using staged treatment.'7*?

Clinical Protocol
Tooth No. 8 was extracted as atrau-
matically as possible after elevating a
labial full-thickness flap with a single
vertical release made at the distal of
tooth No. 7 (avoiding an incision
bisecting the papilla or directly over
root surface) to access the site com-

pletely. There was obvious severe
buccal plate resorption due to the
fracture and subsequent infection
(Figure 4). Socket preservation with
mineralized bone material (Puros
Cortical Particulate Allograft [Zim-
mer Biomet]) and an overlying
absorbable membrane (OsseoGuard
[Zimmer Biomet|) was performed to
regenerate the ridge and maintain the
height of bone to the interproximal
level of the adjacent teeth (Figures 5

continued on page 94
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and 6). Care was taken to avoid coro-
nal overfill and dense packing of the
bone graft material to facilitate vascu-
lar infiltration into the socket; the
socket was filled to roughly 75% to
80% of its height. A resorbable colla-
genplug(CollaPlug[Zimmer Biomet))
was used to cover the bone graft, and
the extraction site was sutured with
4-0 expanded polytetrafluoroethyl-
ene (ePTFE) (GORE-TEX [Gore]) to
achieve secondary intention healing
(Figure 7). The vertical incision was
primarily closed with 5-0 plain gut
suture with a C-6 needle (Ethicon
[Johnson & Johnson]). An interim
removable partial denture was deliv-
ered to the patient and adjusted to
relieve any pressure at the surgical
site. The site healed for 4 months (Fig-
ure 8). The soft-tissue profile at 4
monthswaswell-contoured and ame-
nable to an aesthetic outcome (coro-
nally oriented). Papillae were present,
and no detectable labial soft-tissue
recession was noted.

Implant placement proceeded
without complication. A full-thick-
ness flap was created with one vertical
release made at the distal of tooth No.
7 to permit visualization. Socket pres-
ervation created suitable bone for
straightforward and optimal place-
mentofa4.oommdiameterx 11.5-mm
long implant (Osseotite Tapered Cer-
tain [Zimmer Biomet]): 3.0 mm mesio-
distally from the implant platform to
each adjacent tooth, less than 3.0 mm
apico-coronally from the platform to
the cemento-enamel junctions of the
adjacent teeth, and in the buccolin-
gual dimension, slightly palatal post-
tioning of the implantshoulder to the
point of emergence of adjacent teeth
(approximately 1.0 to 1.5 mm to the
lingual) to accommodate a screw-re-
tained provisional restoration (Fig-
ures 9 and 10).* Primary stability was
attained, and there were no dehis-
cences or fenestrations; in some areas,
however, the ridge labial to the 1im-
plant body appeared thin or uneven.
To create a thick, uniform buccal
plate, autogenous bone harvested via
low-speed drilling at 75 rpm without
water during osteotomy preparation
was placed on the bone labial to the
implant, and a resorbable membrane
(OsseoGuard) was laid over the graft
material (Figure 11).*° Primary clo-
sure was achieved with a 4-0 ePTFE
suture over the crest and 5-o plain gut
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Figure 15a. Three weeks after
uncovering of the implant, soft
tissue approximated and even
edged over the 2.0-mm-tall
healing abutment.

progress.

Figure 16a. Provisionalization of
implant 3 months after exposure.
The screw access hole of the
interim prosthesis (PreFormance
temporary cylinder [Zimmer
Biomet]) aesthetically located on
the lingual due to the ideal loca-
tion of the implant shoulder.

Figure 17. Addition of acrylic at the
submarginal mid-buccal aspect of the
temporary at the time of delivery was
performed to spur apical migration of the
marginal mucosa.

Figure 19. The final crown (IPS e.max
[Ivoclar Vivadent]) was delivered after 3
months of provisionalization. The
prosthesis and mucosal drape around
implant No. 8 blended well with the rest of
the dentition.

suture at the vertical incision (Figure
12). Healing occurred during the next
3 months and favorable tissue con-
tours were realized (Figure 13).
Further refinement of soft-tissue
contours was performed at the im-
plant uncovering stage. A connecting

Figure 15b. Facial view of
the guided gingival growth in

Figure 16b. The mucosal mar-
gin around the temporary crown
was positioned too coronally
compared to that of its natural
neighbors at the time of initial
delivery due to the success

of soft-tissue augmentation
procedures.

Figure 15c. The
periapical radio-
graph taken 3
weeks after implant
exposure dem-
onstrated stable
periimplant and
proximal bone.

Figure 16c. Periapi-
cal radiograph
taken at the time of
interim prosthesis
delivery revealed
satisfactory

bone levels and
positioning.

Figure 18. Three weeks after delivery of
a purposefully reshaped interim prosthe-
sis, the marginal tissue of implant No. 8
appeared to align better with that of the
adjacent teeth.

Figure 20. Closer inspection of the

No. 8 lithium disilicate crown (e.max) and
soft-tissue contour revealed an appearance
virtually indistinguishable from the natural
teeth.

incision was made from palatal line
angle to palatal line angle of adjacent
teeth Nos. 7 and 9. A 4-mm tall, 5-mm
wide CAD/CAM healing abutment
(Encode [Zimmer Biomet|) was first se-
cured, but the decision was made to let
the mucosa granulate over a shorter

healing abutment to augment the
volume of soft tissue via the guided
gingival growth concept (Figure 14).*
Accordingly, the 4.0-mm tall healing
abutment was replaced with a 2.0-
mm tall, 5.0omm wide one (EP [Zim-
mer Biomet]). Three weeks following
second-stage surgery, the soft tissue
appeared to have grown over the heal-
ing abutment (Figure 15).

The patient was referred back to
her restorative dentist for a screw-re-
tained, prefabricated interim abut-
ment and crown (PreFormance
temporary cylinder [Zimmer Bio-
met]), which would avoid iatrogenic
cement-related  pathology, and
through dentist-driven shaping of
the prosthetic contours, guide the for-
mation of papilla and perfect the buc-
cal silhouette as the soft tissue
matured (Figure 16a). In fact, preser-
vation and augmentation procedures
during the surgical phase generated a
markedly thick mucosabiotypeand a
coronally located soft-tissue drape
around the implant, at least at the

Acrylic was added to the
submarginal buccal aspect
of the interim prosthesis....

mid-buccal position (Figures 16b and
16¢). To maneuver the marginal tis-
sue so that it coordinated with the
curves of the natural teeth, acrylic
was added to the submarginal buccal
aspect of the interim prosthesis at the
time of delivery (Figure 17). This con-
vex protrusion on the provisional
crown caused the soft tissue to mi-
grate apically, and after 3 weeks,
greater synchronization of the im-
plant mucosa with the adjacent den-
tition was noticed (Figure 18).
Subgingival acrylic was added 4 to 6
weeks after initial exposure to pro-
mote more apical movement of tis-
sue. Further maturation of the soft
tissue continued for 3 months post-
second-stage surgery, after which the
final impression was taken.

After 3 months of provisionaliza-
tion, the patient received the final
screw-retained lithium disilicate im-
plant crown (IPS e.max [Ivoclar Viva-
dent]) (daVinci Dental Studios, West
Hills, Calif) (Figure 19). The final res-
toration and mucosal morphology
blended harmoniously with the natu-
ral dental and periodontal anatomy.
The patient was highly satisfied with
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the masticatory and visual result of
the maxillary central incisor.

CLOSING COMMENTS
Proper form and function are man-
dates for every dental implant
planned but are distinctively hard
lo manage in the most conspicuous
cases (eg, maxillary anlerior region,
normal Lo high lip-line, thin biotype,
scalloped gingival contours, young
patient). Stepwise, gradual lrealment
that enables tissue enhancement at
each interventional phase as well as
allows for unrushed healing periods
is not the fastest course of therapy but
may grant the most opportunities for
aesthetic revision, thus rendering the
outcome more foreseeable 4

References

1. Muddugangadhar BC, Amarnath GS, Sonika R,
et al. Meta analysis of failure and survival rate
of mplant-supported sing e crowns, fixed part al
denture, and implant tooth-supported prosthe-
ses. J Int Oral Health. 2015,7:11-17.

2. Papaspyridakos P Chen CJ, Singh M, et al. Suc
cess criteria in implant dentistry. a systematic
review. J Dent Res. 2012;91:242 248.

3. Clementini M, Morlupi A, Canullo L, et al. Suc
oess rate of dental imp ants inserted in horizon-
tal and vertical guided bone regenerated areas:

a systematc review Int S Oval Maxiflofac Surg.
2012:41.847-852.

4. Buser D, Martin W Belser UC. Optimizing esthet-
cs for implant restorat ons in the anterior maxilla:
anatomic and surgical considerations. Int J Oral
Maxiflofac Implants. 2004;19(suppl):43 61.

5. Zuiderveld EG, den Hartog L. Vissink A, et al.
Sa@nificance of buccopalatal implant pos tion,
biotype, p atform swtching, and pre-implant
bone augmentaton on the level of the midbuccal
mucosa. int J Prosthodont. 2014;27:477-479.

6. Gastaldo JF, Cury PR, Sendyk WR. Effect of
the veitical and hor zontal distances between
adjacent implants and between a tooth and an
imp ant on the incidence of interproximal papilla.
J Periodontol. 2004:75:124 2 1246.

7. Spray JR, Black CG, Morris HF et al. The influ-
ence of bone thickness on facial maiginal bone
response: stage 1 placement through st¥ege 2
uncovering. Ann Periodontof. 2000;5:119.128.

8. Thoma 0S.Muh emann S, Jung RE. Critical soft tis-
sue dimens ons with dental imp ants and treatment
ooncepts. Periodontol 2000. 2014;66:106-118.

9. Batal H, Yavari A, MehraP Soft tissue surgery for
imp ants. Dent Clin North Am. 2015;59:471-491.

10.Levne RA, Huynh-Ba G, Cochran DL. Soft ts
sue augmentation procedures for mucog ngival
defects in esthetic sites. Int t Oral Maxiilofac
Implank. 2014;29(suppl):155-185.

11. Nam J, Aranyarachkul P Achieving the optimal peri-
mplant softtiss ue profile bythe selective pressure
method via provisional restorations in the esthetic
zone. J Esthet Restor Dent. 2015;27:136:144.

12.Saito H, Chu SJ, Reynolds MA, et al. Provisional
restorations used in immediate implant place-
ment provide a platform to promote peri-implant
soft tissue healing: a p lot study /ntJ Periodontics
Restorative Dent. 2016:36:47-52.

13. Son MK, Jang HS. Gingival recontouring by prov
sional implant restoration for optimal emergence
profile: report of two cases. J Periodontal Implant
Sci. 2011:41:302 308.

14. Fuentes R, Flores 1, Navarro Ret al. Assessment
of buccal bone thickness of aesthet ¢ maxillary
region: a cone-beam computed tomography study.
J Petiodontal impfant S¢i. 2015;45:162 168.

15.Cook DR, Mealey BL. Verrett RG, et al. Relation-
ship between clinical petiodontal biotype and
labial plate thickness: an in vivo study. int J Petio-
dontics Restorative Dent. 2011;31:345354.

16.2weers J, Thomas RZ, Slot DE, et al. Character s
t cs of periodontal b otype, its dmensions, asso-
ciations and prevalence: a systematic review J
Clin Periodontof. 2014:41:958-971.

17. de CarvalhoBC, de CarvalhoEM, Consani RL. Aap-
less sing etooth immed ate implant pacement.
Int J Oval Maxiflofac Implants. 2013;28:783-789.

18. Slagter KW den Hartog L, Bakker NA, etal. Imme-
diate p acement of dental implants in the esthet ¢
zone: a systematic review and pooled ana ysis. J
Periodontof 2014:85.e241e250.

19.Chen S, Buser D. Esthetic outcomes folowing
immediate and early implant placement in the
anterior maxillaa systematic review Int } Oral
Maxiflofac Impiants. 2014;29(suppl):186-215.

20. Anitua E, Carda C, Andia I. A novel drilling proce-
dure and subsequent bone autograft preparat on:
a technical note. Int J Oral Maxiilofac implants.
2007;22:138-145.

21.Sonick M, Hwang D Guided gingival growth:
improv ng aesthetcs during second-stage sur
gery Dent Today 2016;35:108111.

Dr. Sonick is an internationally known author
ity in the field of dental implantology and
periodontology. He is a Diplomate of the Inter
national Congress of Oral Implantology, and he
is a frequent guest lecturer in the inte mational
program at New York University School of Den
tistry and the University of Connecticut School
of Dental Medicine. He is the co-editor of the

textbook, Impiant Site Development, and serves
on the editorial boards of numerous journals.
He can be reached at mike@sonickdmd.com.

Disclosure; Dr. Sonick reports no disciosures.

Dr. Hwang, after earing her doctorate cum
faude from the Harvard University School of
Dental Medicine, completed her periodon-
tal residency at the University of Michigan,
which honored her with the Sigurd P Ramfjord
Award for Excellence. The American Academy
of Periodontology (AAP) favored her with a
scholarship as well as a nomination for the
Dr. and Mrs. Gerald M. Kramer Scholar Award
for Excellence. She maintains an active mem-
bership in the AAP and practices full time as
an American Board of Periodontology-cer ti-
fied periodontist and implant surgeon in Ann
Arbor, Mich. A lecturer and peer+eviewed jour-
naj author, she is theco<chief editor of Impiant
Site Devefopment, a well-regarded textbook on
dental implantology. She can be reached at
mike@sonickdmd.com.

Disclosure: Dy. Hwang reports no disclosures.

Dr. Dworkin is an active member ofthe Ameri
can Academy of Cosmetic Dentistry and a vis-
iting consultant in general dentistry at Griffin
Health in Derby, Conn. He maintains a private
cosmetic dental practice in Ansonia, Conn. He
can be reached at dsldental@comcast.net.

Disclosure: Dr. Dworkin reports no disciosures.



	1
	2
	3
	4

