CONTINUING EDUCATION 2

Prosthetic Management of Gingival Recession
Around Implants: Lessons Learned from
Staged-Approach Treatment Planning

Louis R. Marion, DMD, MS; and Leslie Stone Hirsh, DDS

Abstract: Complex implant rehabilitations can include procedures requiring
multiple phases of treatment, commonly referred to as staged approaches. The
reasons for staged approaches are varied but usually involve serial extraction of
hopeless teeth. These treatment plans both enable the patient to avoid removable
prostheses by keeping natural teeth during healing phases, and circumvent the

immediate loading of some implants placed in grafted bone. One major disadvan-
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tage to serial extraction in a staged approach is the potential for gingival changes.

These changes include gingival recession around abutments that can affect the

gingival profile around the finished case. This article discusses varying approach-

« discuss protocol
modifications that can
be made to the multiple-
implant treatment plan

es for dealing with these gingival changes and suggests protocol modifications

during the implant treatment-planning phase.

reatment plans involving the transition of a patient
from a failed dentition to one supported by implants
can take time when the goal is to avoid placing that
patient in aremovable prosthesis. One option is imme-
diate loading of implants with a full-arch provisional.!*
However, if the treating surgeon determines that the implants can-
notbe loaded (which could be for a variety of reasons), methodolo-
gies to avoid immediate loading need to be employed. Many restor-
ative dentists and surgeons might then opt for serial extractions so
that the patient is never totally without teeth. This protocol—often
termed a staged approach, serial extraction protocol, or phased
treatment plan—was formulated primarily to provide fixed resto-
rations for patients with hopeless dentitions without the need for
removable provisional phases.'** While it may vary for each patient,
this type of treatment generally involves multiple stages of implant
placement during which residual but hopeless teeth are kept as
temporary abutments to hold fixed provisional restorations. Once
the abutment connection is performed on the first set of implants,
the residual teeth are extracted and a second stage of implant place-
ment is accomplished. After the second or final set of implants has
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healed, implant prosthodontic procedures can be performed to
complete treatment. Cavallaro and Greensteindivide this protocol
into two classifications: Class I, with all the implants placed during
theinitial surgery; and Class II, with two or more stages of implant
placement to generate sufficient implant support.*®

Whether the staged approach treatment plan has one, two, or
multiple implant phases, the main disadvantages often relate
to the treatment time and multiple surgical steps involved. The
advantages are numerous, including the ability to use a fixed
provisional restoration throughout treatment and healing phases,
simplified guidance for implant placement, and preserved masti-
catory function."® Cordaro et al also cite soft-tissue management
as an advantage with this staged approach.! Despite such recent
advances in implant dentistry as virtual planning, immediate
loading, and improved fixture surfaces, soft-tissue healing is still
notroutinely predictable.** While loss of up to 1 mm of marginal
bone in the first year after abutment connection was once con-
sidered acceptable,'®!" it has become evident that over time, this
can also mean loss of soft tissue in that same period or in years
to come.'>"® Whether tissue loss is immediate or subsequent, the
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success of treatment is judged not only by function and dental
esthetics, but also by soft-tissue esthetics.

Recession defects, whether around a natural tooth or an implant,
may be caused by a variety of factors. Surgical trauma, aggressive
tooth brushing, periodontitis or peri-implantitis, parafunctional
habits, and tooth malposition have been cited as some of the causi-
tive factors.* With implants specifically, initial longitudinal stud-
ies have always measured the recession at the time of abutment
placement or periodically at later periods after final case insertion.
Adell et al reported 1.7 mm of recession in a 3-year study."” Aspe et
al,'* Bengazi et al,”” and Small and Tarnow'® found similar results in
their respective studies that analyzed the issue at times from initial
placement to 9 years; all concluded that factors such as keratinized
peri-implant tissue tend to help minimize recession. However, after
athorough literature review of many soft-tissue factors, Greenstein
and Cavallaro concluded that the literature does not clearly define a
patient’s susceptibility to recession related to many of these factors."

Saadoun and Touati cite biotype at implant sites and position of
the implant fixture in relation to the cortical wall as factors in po-
tentially predicting a susceptibility to recession.'*® Lee et al found
that a thin soft-tissue biotype of <2 mm is associated with thinner
underlyingbone, angular bone defects, and increased susceptibility
to the loss of papilla after immediate implant placement.?° In addi-
tion, such abiotype is more prone to recession in response to trauma
and bacteria than a thick biotype. In response to this concern, Butler
and Kinzer recommend planning implant placement ata minimum
of 2-mm palatal to the facial contour of the adjacent teeth. They
agree with Bashutski and Wang, who observed that facially posi-
tioned implants are atrisk for gingival recession.?* Le and Borzabadi-
Farahani concluded that both labial soft-tissue thickness and labial
bone thickness are key factors in predicting recession occurrence.?

Tarnow et al have suggested that, if the distance between adjacent
implants is <3 mm, the height of the alveolar bone decreases and
preserving the gingival papilla becomes difficult.* In akey study in
2003, Tarnow et al concluded that clinicians should use great cau-
tion when placing implants adjacent to each other, so that they are at
least 3 mm apart. They further suggest that treatment plans should
be modified to either adhere to this rule or utilize pontics and/or
natural teeth to better preserve esthetic soft-tissue contours.”

Retained natural-tooth roots were utilized under removable
prostheses to preserve alveolar bone many years before im-
plants.2*#” Extraction of teeth triggers the resorption of alveolar
bone and surrounding tissues. Schropp et al found that such re-
sorption reduces the width of the alveolar ridge by up to 50% in
just1year.” Salama et al demonstrated that submerged roots can
maintain surrounding alveolar bone and soft tissues adjacent to
implants. They also demonstrated that a submerged root will pre-
serve amuch greater amount of surrounding tissue than commonly
used socket preservation techniques, which often result in crestal
bone resorption, thereby reducing the height of the interdental
papilla and edentulous ridge width.?

Abutment connections to implant fixtures can also be a factor
in recession susceptibility. Jansen et al** and Zipprich et al*! found
that abutment connection type can be a factor in bone loss and
associated soft-tissue recession. Jansen et al tested many different
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Fig 1. Patient following insertion of first set of implant custom abut-
ments. Fig 2. After 7 months, the first-stage custom abutments
exhibited evidence of 1 mm to 3 mm of recession. Fig 3. Abutments
re-prepared intraorally.

implant abutment systems for microbial leakage and bacterial colo-
nization around the inner surfaces of the implant systems (fixture
head, abutment screw, and abutment). They concluded that certain
types of implants with flat-to-flat interfaces allow more bacteria to
colonize in and around their components.*’ Zipprich et al found that
elastic deformation of the connection screw in non-self-locking im-
plants—such as externally hexed implants with flat-to-flat abutment
interfaces—tilt under extra-axial loading and cause micromovement
at prosthetic abutment-to-implant interfaces.® Brunski stated that
“micromotion can be deleterious at the bone-implant interface, es-
pecially if the micromotion occurs soon after implantation,” and
micromotion of more than 100 pm should be avoided to prevent
the wound from undergoing fibrous repair rather than osseous re-
generation.?> While techniques like platform switching can reduce
such micromovement, self-locking implants such as those that are
181
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Fig 4. Following osseointegration of an implant at No. 12, recession was
observed at the fixture-level impression stage of No. 13; it was decided
to re-prepare the margins of the CAD/CAM custom abutment of im-
plant No. 12. Retraction cord was placed prior to preparation to avoid
tissue injury and improve visibility of both tooth No. 11 and the implant
custom abutment margin. As expected, recession was greater along
the distal side of abutment No. 12, adjacent to the healed extraction/
newer implant site. Fig 5. Newly placed custom abutment on No. 13
with the previously re-prepared abutment at No. 12. No new recession
has occurred since the case was completed more than 3 years ago.

internally hexed with long internal connections are particularly ef-
fective in preventing micromovement that could inflame the soft tis-
sue and cause crestal bone resorption and concomitant recession.?*!

Soft-tissue management in the staged-approach protocol can
be unpredictable and present esthetic challenges—mainly gingival
recession.’*?233 This article will show several examples of different
staged-approach cases with soft-tissue recession around abut-
ments. These cases are organized by treatment plan modifications,
which range from leaving the visible gold collar of the abutments
alone to remaking the abutments and castings.

Case Examples

Case 1 - Re-preparing Abutments Intraorally

Background: This patient had a failing maxillary dentition and
refused to wear a removable prosthesis. A staged approach was
employed to retain some of his natural tooth abutments, and reces-
sion was noticed at the time of the impression for the second group
of implants. Figure 1 shows the patient following insertion of the
first set of implant custom abutments; the adjacent natural teeth
are still present to support the provisional bridge. Seven months
later, as shown in Figure 2, those first-stage custom abutments
exhibited evidence of 1 mm to 3 mm of recession.
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Results: A decision was made to re-prepare all of the abutments
intraorally (Figure 3) so that all abutment margins would be at
or below the gingival margin. (Of note, teeth Nos. 8 and 9, also
shown in Figure 3, were later submerged for the case to be fully
implant-supported.) While re-preparation greatly improved the
esthetics of the final result, it required retraction cord placement,
new impressions, and new castings.

(Note: A separate but similar type of case shown in Figure 4 and
Figure 5 further illustrates intraoral abutment re-preparation.)

Case 2 - Re-preparing Abutments

Intraorally with Extraoral Impressions

Background: This case had similar recession problems as the

previously mentioned cases. Although the abutments were re-
prepared intraorally to follow the new tissue margins, the decision

was made to impress outside the mouth to avoid manipulation

of the patient’s thin biotype tissue. Each custom abutment was

removed and healing abutments were immediately inserted to

avoid collapse of the tissues.

Results: Each custom abutment was placed on an implant fixture
analog. Figure 6 shows the newly prepared abutment on its analog
with a large-sized copper band to support impression material
(alternatively, a stock quadrant impression tray could be used to
provide support for the impression material). Figure 7 shows the
custom abutment with cotton and wax placed to prevent impres-
sion material from entering the screw-access chamber, and Figure 8
illustrates the impression technique. This avoids the need to place
retraction cord in the sulcus around the implant. This technique is
also useful for adding to the margins of the provisional.

Case 3 — Remilling of Custom Abutments

Background: In this case, the patient had a failing mandibular and

maxillary dentition due to caries secondary to radiation-induced

xerostomia. The patient had had a radical neck dissection to re-
move a squamous cell carcinoma of the throat 9 years prior to his

prosthodontic consultation with the authors. The patient reported

ahistory of radiation therapy following surgery, but did not have a

shielding stent. A staged approach was used so as to avoid remov-
able prosthetics on his severely dry soft tissues. He chose to treat

his mandibular issues first. Figure 9 shows healing abutments next

to the temporarily retained natural teeth, and Figure 10 shows the

first-stage custom abutments inserted with relatively good gingival

contour and no recession. Recession was clearly seen around all

first-stage abutments following adjacent extractions and second-
stage implant placement (Figure 11).

Results: The decision was made to remove these abutments and
make a fixture-level impression of all the implants so that both
new and first-stage abutments could be milled together for paral-
lelism and proper gingival margin location. Because this requires
the removal of the first-stage abutments that were retaining the
provisional prosthesis, temporary abutments were placed prior
to removal of all custom abutments in order to assure proper seat-
ing and vertical dimension of the provisional. These temporary
abutments then retained the provisional while all custom abut-
ments were fabricated and/or milled in the laboratory. Figure 12
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shows the placement of the remilled (first-stage implants) and
new (second-stage implants) custom abutments.

Case 4 — Temporary Abutments
Background: This patient had a failing mandibular right posterior
dentition due to a vertical root fracture and secondary caries. The
authors used screw-retained temporary abutment cylinders as an ini-
tial means of retention for the provisional bridge after the first stage
of treatment, which included extractions and implant placement.
Results: The temporary cylinders screwed to the implants fol-
lowing placement are shown in Figure 13. They were luted to a
prefabricated acrylic shell constructed from the patient’s diagnostic
wax-up (Figure 14). Following removal of excess acrylic, the fixed
screw-retained provisional prosthesis was inserted (Figure 15).

Case 5 - Conical Abutments Used As Temporary Abutments
Background: The patient in this case presented with a failing
dentition due to generalized severe periodontal disease with

secondary endodontic lesions. She adamantly refused to wear
removable transitional prostheses. Full maxillary and mandibular
extractions were performed in the first phase of treatment. Not all
implants could be placed in this initial phase due to the need for
healing of certain grafted sites. The implants placed in this first
phase were loaded with conical abutments and, in some cases,
their angulated counterparts (Figure 16 and Figure 17). These
stock titanium abutments were selected to avoid the need, as in
Case 3, to change or remill the more costly custom abutments.
They also have the advantage of making it unnecessary to use
temporary cement near and around surgical sites, as they use
occlusal screws only for retention.

Results: Stock titanium abutments were used until all tissue heal-
ing was achieved and the secondary implants had healed. Figure 18
shows the maxillary and mandibular custom abutments inserted.
Figure 19 shows a close-up of the patient’s right side quadrants,
depicting the final case 15 months after initial treatment began.
Recession can be seen around units corresponding to teeth Nos. 5

Fig 6. Newly prepared abutment on analog. Fig 7. Custom abutment with cotton and wax. Fig 8. Impression technique. Fig 9. Healing abut-
ments. Fig 10. First-stage custom abutments. Fig 11. Recession evident around first-stage abutments following adjacent extractions and second-
stage implant placement. Fig 12. Remilled and new custom abutments.
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Fig 13. Temporary cylinders screwed to implants. Fig 14. The cylinders
luted to prefabricated acrylic shell. Fig 15. Fixed screw-retained provi-
sional prosthesis.

and 6. In this case, the authors attempted to minimize recession
susceptibility by employing stock temporary screw-retained abut-
ments during healing phases throughout the initial stages of the
treatment plan. Despite these efforts, recession still occurred in
certain areas where the implants were labially placed. Since the
photographs shown in this case were taken, an unsuccessful at-
tempt was made by the patient’s surgeon to graft soft tissue around
these sites with recession.

Case 6 — Root Submergence

Background: This patient presented with a failing maxillary bridge

spanning teeth Nos. 6 through 11. In order to keep the patientin a

fixed transitional prosthesis, the first phase of treatment involved

placing a provisional restoration on Nos. 6 through 11, with the first

set of implants placed at sites Nos. 6 and 11. Once implants Nos. 6

and 11 integrated, custom abutments were placed, and the provi-
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sional was relined to add their support. Then implants and their
respective subsequent abutments could be placed at positions Nos.
7 and 9 (Figure 20). Tooth No. 8 received elective endodontic treat-
ment in order to be reduced and eventually submerged following
insertion of the abutments at Nos. 7 and 9 (Figure 21 and Figure 22).
Results: In Figure 22, it is apparent that there is no recession around
abutments Nos. 7 and 9 following root submergence. Of additional
note, Figure 23 illustrates excellent bone labial to all the implants,
with no recession around abutments Nos. 6 or 11. These first abut-
ments were inserted 8 months prior to the ones at Nos. 7 and 9. The
time between Figure 21, when root submergence took place, and
Figure 23, when the final bridge was to be inserted, was 7 months.
Figure 24 shows placement of the provisional bridge on all abutments.

Discussion

All of the above clinical cases used staged treatment plans that

involved careful surgical and prosthetic planning. The one com-
mon difficulty throughout each case was managing the soft-tissue

architecture. The gingival recession seen in most of these complex

cases highlights the importance of careful consideration of vari-
ous factors that can lead to recession, even in simpler cases. The

potential causes of gingival recession, and related considerations

when treatment planning implant-supported rehabilitations, are

discussed in the following sections.

Implant Position

Quantity of buccal bone—Le and Borzabadi-Farahani concluded

that a minimum of 2 mm of facial bone is necessary to prevent fu-
ture recession.? Bashutski and Wang noted that the most common

esthetic complication is gingival recession, and cited inadequate

buccal bone thickness, implants placed too far buccally, and fail-
ure to graft “jumping distance” during immediate placement in

the etiology of recession.?? Case 5’s final result (Figure 19) shows

more than 2 mm of labial recession around the implant-supported

abutments at sites Nos. 5 and 6 (this was also the case at sites

Nos. 13 and 14). Referring back to Figure 17, it is apparent that

sites Nos. 5, 6, 8, and 12 demonstrate very little buccal soft tissue

due to the labial placement of the implants. Butler and Kinzer

support the premise that there must be adequate bone volume

facially, even when the implant is placed ideally, and they found

that many complications are related more to the implant position

and the associated anatomical findings.*

Buccal-labial position of implants—Saadoun and Touati con-
cluded that the buccal orientation of the implant will impinge upon
the buccal cortical wall and induce bone resorption and apical
migration of the tissue."”® Chu et al reported that if the implant is
not placed more palatally and 3-mm to 4-mm apical to the free
gingival margin to assure the proper emergence profile, the es-
thetic outcome may be compromised.?* Bengazi et al’s 2-year lon-
gitudinal study demonstrated that anteriorly positioned implants
demonstrated slightly more recession than implants in posterior
positions.”” Buccal implant placement can be clearly seen in Case
5 (Figure 17) with healing abutments in place.

Proximity to adjacent implants—Tarnow et al** and Tarnow et
al* recommend that a minimum of 3 mm of bone exist between
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two adjacent implants. In sites Nos. 13 and 14 (Case 5) the fixture
heads have less than 2 mm between them, and the abutments
have less than 1 mm (Figure 17). Because interdental tissues do
not have the same level of support between implants as they do
with natural teeth, interdental distance becomes more critical in
predicting the final soft-tissue position.

Implant tissue depth—While not an issue in any of the cited
cases, proper depth during implant placement is also important.
Bashutski and Wang suggest that placing an implant too deep may
result in bone loss and gingival recession, and they recommend
implant placement at 1.5 mm to 3 mm below the cementoenamel
junction for optimal esthetics.*

Preoperative tooth position—Rasner notes that patients with
periodontal disease requiring tooth replacement often have os-
seous defects that, if left untreated, can result in esthetic failures.
When the gingival margin of the tooth to be extracted is apical
to the desired implant position, it may be beneficial to employ
orthodontic forced eruption prior to extraction, which allows the
tooth or teeth surrounding bone and papilla to be moved coro-
nally.®® Salama and Salama demonstrated that this will enhance
both the alveolar bone and soft-tissue profile prior to extraction
and implant placement.?® Saadoun and Touati note that after 8
weeks of extrusion, the gingival margin and papilla are located at
a level that is compatible with the future implant crown position,
followed by 3 months of splinting to gain bone maturation and
gingival stability.”? Again, while this is a critical factor, none of the

patients in the presented cases required orthodontic therapy to
correct preoperative tooth position.

Biotype: Thin Vs. Thick

Cases 3 and 5 presented with a thin-scalloped architecture or
biotype. Lee et al*® and Le and Borzabadi-Farahani®® cite this
biotype as a major determining factor for increased susceptibil-
ity to recession. Kao and Pasquinelli note that for thin biotypes,
both acute and chronic inflammation will result in gingival re-
cession. Because patients with a thin biotype respond to peri-
odontal, surgical, or other soft-tissue traumas with recession,
additional care and careful treatment planning must be done
to minimize the possibility of soft-tissue loss and increase the
chance for esthetic success.?”

As Saadoun and Touati point out, a thick biotype with a greater
amount of attached keratinized gingiva will have more resistance to
traumatic or inflammatory recession, while a thin biotype is more
susceptible to peri-implant recession induced by the resorption of
the thin labial cortical plate.”® Bashutski and Wang recommended
that for patients with thin biotypes with less than 1.5-mm facial
gingival thickness, implants should be placed more palatally and
apically.?” Saadoun and Touti suggest that a connective tissue graft
will convert a thin biotype into a thick gingival biotype, which will
ultimately enhance gingival stability and improve tissue manage-
ment throughout the restorative phase."” Minor grafting to improve
thelevel of attached keratinized tissue was employed in Cases 3 and 6.

Fig 16 and Fig 17. First-phase implants loaded with conical abutments and, in some cases, their angulated counterparts. Fig 18. Custom abutments
inserted. Fig 19. Final result 15 months after initial treatment began, showing patient’s right side quadrants.
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Surgery

Number of surgical steps—In many cases, the patient’s treatment plan

may consist of both serial extraction and phased implant placement

involving as many as four different surgeries, including extractions,
implant placement, and uncovering at different stages. The authors

believe that reducing the number of surgical interventions may mini-
mize the amount of recession as well as the potential for soft-tissue

changes. Cordaro et al also concluded that one of the main drawbacks

of a serial extraction/staged approach is extended treatment time

and multiple surgical steps.! In addition, Saadoun and Touati point

out that forced eruption may be the best solution for patients with a

thinbiotype to limit the number of surgical procedures by improving

the hard- and soft-tissue profile prior to extraction.!*

Surgical preservation protocols—One of the most critical surgi-
cal strategies, according to Chu et al, should be atraumatic tooth
removal without flap elevation. This is particularly critical in
the esthetic zone, where the buccal bone plate and soft tissues
are the thinnest. They reason that it is vital to maintain the
remaining blood supply from the periosteum and endosteum
for maximum healing potential .**

Penarrocha-Oltra et al suggest the use of particulate autog-
enous bone to fill implant-bone gaps wider than 2 mm and to cover
any dehiscences and fenestrations.?® Chu et al recommend using
autogenous allograft, xenografts, and synthetic bone materials
in the gaps to improve bone contours for better hard- and soft-
tissue volume.?* In a recent review of surgical techniques, Orgeas
et al concluded that most socket-preservation techniques are ef-
fective in preserving horizontal and vertical ridge height. Their
meta-analysis concluded barrier membranes alone might improve
healing in extraction sites.*

Despite the use of these intricate surgical preservation protocols,
soft-tissue preservation did not always occur in the cases above.

Cases 1 and 3 employed such techniques; however, recession re-
sulted following post-surgical healing, which may have been due
to other contributing factors.

Implant Type

Internally versus externally connected abutments—Recession oc-
curred in Cases 3 and 5, both of which utilized externally hexed

implants from two different manufacturers. One factor could have

been what Zipprich et al referred to when they discussed both

internal and external abutment connections. In their 2007 study,
they demonstrated that an external connection can allow for the

potential for micromovement, which may lead to crestal bone loss

and subsequent soft-tissue recession.*

Implant diameter: standard versus wide or narrow—Saadoun and
Touati report that soft-tissue recession around wide-diameter im-
plants measured, on average, 1.58 mm compared to 0.57 mm around
standard-diameter implants.’> Small et al suggest that smaller-
diameter implants may be more beneficial than wider ones in the
esthetic zone, because wider ones may leave thinner labial or buccal
bone, which leads to a potential for increased crestal resorption.*
Allthe cases presented above utilized standard- to small-diameter
implants in esthetic zones; therefore, the occurrences of recession
was likely due to other factors.

Types of Abutments: Temporary, Stock Titanium, Custom

Cases 1 and 3 demonstrate that placing final abutments adjacent
to planned extraction teeth and implant sites during staged ap-
proaches often results in gingival recession apical to the shoul-
der of the final abutments. A better protocol would be to place

temporary abutments to secure the provisional, and only once all
the teeth have been extracted, all the implants have integrated,
and the tissue is stable should impressions be taken for the final
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Fig 20. Implants and their respective subse-
qguent abutments placed at Nos. 7 and 9.

Fig 21. Endodontically treated tooth No. 8.
Fig 22. Tooth No. 8 eventually submerged fol-
lowing abutment insertion at Nos. 7 and 9.
Fig 23. Excellent bone labial to all the
implants; no recession around abutments
Nos. 6 or 11. Fig 24. Provisional bridge on all
abutments.
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abutments. The options prior to final abutments include tempo-
rary abutments, as utilized in Case 4; stock titanium abutments

would be another option. This would result in a greater degree

of gingival predictability because the final abutments and final

restoration are fabricated from a post-surgical and, more impor-
tantly, a post-healing impression.

All six cases reviewed in this paper used cast custom abutments.
While the tissue cuff and contour can be precisely designed per
patient, it is not this design that determines recession; rather, the
authors believe, it is the timing that determines the soft-tissue
outcomes in these staged treatment plans. Some clinicians have
converted their techniques to CAD/CAM custom abutments.
Several companies suggest that this offers the advantage that
two custom abutments can be produced for each implant—one
that can be used as a temporary abutment for a temporary phase
of treatment, and the other as a final abutment for the final res-
toration.*'#*> While this may offer a benefit, if recession occurs,
the implants will still have to be re-impressed or the clinician
will have to modify the second abutment with one or more of
the techniques discussed above to accommodate the changes in
the gingival margins.

Extraction Vs. Root Submergence

Case 6 demonstrates the use of root submergence adjacent to
implants. Teeth that have been temporarily retained to secure
a provisional during osseointegration can be reduced to a sub-
osseous level and submerged rather than extracted. Salama et
al reported that the use of the root submergence technique for
pontic site development can result in a minimization of crestal
bone resorption and an increased preservation of surrounding
soft tissue.” This ultimately results in a greater degree of gingival
stability and predictability.

Immediate Loading Option

Tarnow et al reported that implants stabilized by splinting at ini-
tial placement, using the widest anterior-posterior distribution,
were able to resist the critical degree of micromovement at the
bone-implant interface.** Lemongello** and Cooper et al*® sug-
gested that immediate implant placement is recommended for
its ability to reduce gingival tissue loss following extraction and
maintenance of gingival and alveolar structures. In addition, the
advantages of immediate provisionalization include an elimina-
tion of additional surgery, immediate nonocclusal loading in some
partially edentulous patients, bone preservation, and esthetic
benefit. As shown in Case 4, which was an immediately loaded
case, no gingival recession was observed.

Regardless of the specific etiology of gingival recession,
staged-approach implant treatment plans usually will involve
some, if not all, of the factors of potential recession outlined
above. The best protocol to avoid recession or to adapt to the
changing gingival contours might be to proceed with final cus-
tom abutments only when all surgical healing is completed. The
ideal practice is to use what the authors call a “staged abut-
ment protocol,” utilizing temporary abutments or stock conical
or angled abutments with related temporary cylinders. This
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staged-abutment protocol would not use a final abutment until
all soft-tissue healing has occurred. Then and only then should
new fixture-level impressions be done to fabricate these final
custom abutments.

Conclusion
The causes of gingival recession are multifactorial. In light of studies
thatillustrate increased gingival recession when implants are placed
buccally or with minimal buccal bone, too close to one another, too
deep, are externally connected, employ wide-bodied implants in the
esthetic zone, or when the preoperative tooth position is too apical, or
astaged approach is required, gingival recession should be anticipated
as apossible sequela following extractions and second-stage implant
placement. This necessitates reevaluation during the treatment-plan-
ning phase to minimize the possibility of gingival recession. Should
recession occur, various techniques can be used to modify the final
abutments. These range from re-preparing the abutments intraorally
and impressing them intraorally or extraorally, or remilling the first
set of abutments at the time the second set of implant abutments
are being constructed. Unfortunately, in all of the cases presented
above, the castings for the final crowns, which were constructed by the
laboratory when the abutments were made, had to be discarded and
new castings made. While the final result is esthetically acceptable,
this can dramatically increase the laboratory costs to the restorative
dentist as well as the amount of time required for treatment.
Therefore, itis important to reconsider using temporary abutments
rather than final custom abutments while waiting for the second stage
of implants to osseointegrate. Temporary abutments would secure
the provisional while allowing a fixture-level impression of all the
integrated implants to be taken following gingival healing. Thus, when
utilizing a staged approach, one must employ staged abutments rather
than proceed to the final abutment before all the implants have healed
to ensure a greater degree of soft-tissue predictability. Alternatively,
immediate loading should be considered to ensure stability of the
gingival tissue and minimal future changes following fixture-level
impressions. In either case, proper treatment planning and under-
standing the potential causes of gingival recession are paramount.
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With a staged approach treatment plan, the main disadvantages 6. It has been recommended that implant placement be how many
often relate to the treatment time involved and: mm below the cementoenamel junction for optimal esthetics?
A. the inability to use a fixed provisional restoration A. 0.5 mmto1mm

throughout treatment. B. 1.5 mmto 3 mm
B. complex guidance for implant placement. C. 3mmto 4.5 mm
C. difficult soft-tissue management. D. 4 mmto 55 mm
D. multiple surgical steps.

7. Compared to a thin biotype, a thick biotype with a greater
Biotype at implant sites and position of the implant fixture in amount of attached keratinized gingiva will:
relation to the cortical wall have been cited as factors in A. have less resistance to inflammatory recession.
potentially predicting: B. have more resistance to inflammatory recession.
A. susceptibility to recession. C. have the same amount of resistance to
B. implant failure. inflammatory recession.
C. alveolar bone loss. D. be more susceptible to peri-implant recession.
D. bacterial colonization.
8. According to Saadoun and Touati, the best solution for patients
In the staged-approach protocol, what can be unpredictable with a thin biotype to limit the number of surgical procedures
and present esthetic challenges? may be:
A. managing the bone-to-implant interface ‘ A. the use of synthetic bone materials.
B. re-preparing abutments intraorally [ B. the use of particulate autogenous bone.
C. utilizing pontics | C. forced eruption.
D. soft-tissue management [ D. an elevated flap surgery.
Le and Borzabadi-Farahani concluded that a minimum of how 9. It has been suggested that smaller-diameter implants may be
many mm of facial bone is necessary to prevent future recession? more beneficial than wider ones in the esthetic zone, because:
A. 2 mm A. wider ones may leave thinner labial or buccal bone.
B. 4 mm B. small-diameter ones will leave thinner labial or buccal bone.
C. 6mm C. small-diameter ones will lead to increased crestal resorption.
D. 8 mm D. soft-tissue recession around wide-diameter implants is
generally less.

Tarnow et al recommend that a minimum of how many mm of
bone exist between two adjacent implants? 10. The advantages of immediate provisionalization include:

A. 0.5 mm
B. Tmm
C. 2mm
D. 3 mm

A. elimination of additional surgery.

B. immediate nonocclusal loading in some partially
edentulous patients.

C. bone preservation.

D. all of the above
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