CASE REPORT

IMMEDIATE IMPLANT RESTORATION

Options for the Esthetic Zone Using the
Immediate Restoration Procedure:
Observational Data of 15 Years and 5000 Implants
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Abstract: Dental implants have become a suitable treatment option for patients experiencing tooth loss and a

popular choice among clinicians for immediate tooth replacement. Because of modifications in implant designs

and development in immediate restoration and loading protocols, dental implant treatment can be reduced

to a single procedure instead of multiple processes, hence providing the patient with a streamlined treatment

that is typically much less invasive with immediate-tooth replacement. The purpose of this paper is to review

the immediate restoration of dental implant(s) procedure and validate its position in treatment protocols by

presenting success rates documented for more than 15 years and with 5000 implants. Also, recommendations

for the management of different alveolar contours and defects will be presented, which have been encountered

by the author when performing the immediate restoration procedure throughout this 15-year period.

s implantology continues to develop, the literature
has seen an increase in the topic of immediate pro-
visionalization of dental implants at placement; the
procedure provides a suitable solution to tooth re-
placement in the esthetic zone, while maintaining
soft-tissue emergence profiles throughout the entire placement
process.”” Several authors*° have expanded the discussion to de-
scribe soft-tissue changes in relation to specific classifications of
pretreatment soft-tissue parameters, and the necessity to enhance
the process by the addition of a connective tissue or acellular der-
mal matrix graft to the procedure for single-tooth replacement
in the esthetic zone. While minor differences in the immediate
restoration process presented by various authors exist,'® the suc-
cess rates show positive short-term intermediate results for the
parameters of tissue maintenance, crestal-bone maintenance, and
success of the implant fixture itself. The literature presents vari-
ous success rates noted from 2 to 8 years”" in the aforementioned
procedure. Also, many of these authors have previously advocated
the procedure for implant sites that were free of presurgical resid-
ual infection, or sites that had not consisted of vertical /horizontal
dimensional loss of the preexisting buccal plate.®'® The reestab-
lishment of the alveolar structures and elimination of any residual
periodontal infection or granulation tissue in these types of cases
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were previously thought to be more critical than maintenance of
the soft-tissue contours.'*!¢

Immediate provisionalization has continued to gain popularity
for many clinicians replacing teeth in the esthetic zone. The proce-
dure described below and its clinical success allow the clinician to
perform an easy, efficient, and predictable technique.'*!*1718

As the clinician approaches the manipulation of the buccal tis-
sues in the immediate provisionalization in the pretreatment plan-
ning phase, itis important to realize that successful management of
the various clinical situations encountered determine not only the
esthetic success of the case, but also the long-term maintenance of
the bone and peri-implant structures at the emergence profile/im-
plant platform region of the implant."!*?° For the surgical clinician,
understanding when to bone-graft the buccal plate structures, ini-
tially regenerate the alveolar structures prior to implant placement,
and enhance the soft-tissue volume and knowing when additional
bone replacement procedures will not be required is paramount
to the long-term success of the case. This is important not only for
esthetics, but also for maintaining the peri-implant environment.

The dental literature has established that for a dental implant
to maintain a buccal plate environment and sound peri-implant
tissues, 2 mm of bone is required around a dental implant.* In
the esthetic zone, even though this minimum of bone is required,

Volume 38, Number 5



increased zones of connective tissue/keratinized tissue are more
critical to the success of peri-implant esthetics than increased
amounts of bone thickness.*>*° The clinician should have a wide
area of attached soft tissue, and this is as equally important as hav-
ing a minimal thickness of the alveolar bone. Therefore, when a
tooth in the esthetic zone is removed by minimally invasive (flap-
less) means and the extraction socket debrided, the existing buc-
cal plate, or lack thereof, can be managed in various ways. Sanz
et al** demonstrated the labial thickness of the buccal plate is <1
mm or less for approximately 90% of patients,* which generally
is cortical bone. Hence, not only is this bone plate thin and con-
sisting of fenestrations or dehiscences, but it also lacks the abil-
ity for rapid remodeling of grafted bone placed into this area for
increasing bone volume on the facial aspect of the plate, inferior
to the residual periosteum, or the palatal/lingual aspect of the

“pouch” initially described by the author." For this reason, con-
ventional thought has supported a multistep approach to replace-
ment of the deficient buccal tissues prior to implant placement in
the esthetic zone.

Adopting an immediate restoration protocol can achieve the
same results as the multistep process, in respect to implant survival
rate, esthetic outcomes, and most importantly, patient satisfaction,
and has shown to provide more predictable soft-tissue esthetics in
the smile zone than previous multistep surgical methods, over the
15-year period observed by the author in this paper.*

Allowing the implant surgeon to be more successful in the im-
mediate restoration procedure are enhanced design features of
implants commonly used in the contemporary implant practice.
Recent developments in the surface coating of implant fixtures,
implant-body design features of a tapered screw design, replace-
ment of the polished titanium or surface-treated collar by implant
surface coatings to the top aspect of the implant itself, and an inter-
nal hex design for improved esthetics and enhanced stability has
enabled the implant surgeon to maximize the immediate restora-
tion procedure in different classifications of bone density and qual-
ity, should the surgeon elect to perform the immediate restoration.

When performing this technique, management options for tooth
replacement following extraction, or a previously edentulous site,
can be described and managed by four criteria, based on residual
bone present on the labial aspect of a dental implant once the im-
plant is placed in an ideal position for emergence-profile forma-
tion. Based on these criteria, the author advocates this procedure
for the management of various clinical situations in the esthetic
zone, and provides a recommendation on the management of de-
ficient contours present at the buccal surface of an implant placed
into an immediate extraction socket, or residual edentulous site in
the esthetic zone.

Type 1 Residual Alveolar Contour

Buccal plate thickness remaining on the facial aspect of the im-
plant placed in the correct position for proper emergence profile
formation**is =2 mm.* No additional bone grafting or incision is
required (based on adequate zones of keratinized attached tissue 2
mm to 3 mm in width), and soft-tissue contours may be enhanced*
(Figure 1 and Figure 2).
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Fig 1. Implant placed >2 mm of bone facial. Fig 2. Serial view, immedi-
ate postoperative procedure. Fig 3. Implant placed <2 mm bone facial
of implant placed. Fig 4. Bone replacement procedure (allogenic bone
graft) placed into the pouch facial to preexisting deficient buccal plate.

Type 2 Residual Alveolar Contour

Bucecal plate thickness remaining on the facial aspect of the implant

placed in the correct position for proper emergence profile forma-
tion* is 1 mm to 2 mm. A bone graft procedure is recommended, a

connective-tissue replacement graft may be required,?® and mem-
brane is recommended."*> The procedure can be accomplished with

anincision or by minimally invasive means (flapless) and, if the tech-
nique adopted incorporates the “pouch,”!" created on the facial of the

buccal plate, inferior to the periosteum; the residual periosteum has

been observed by the author to serve as amembrane for containment

ofthe graft complex. A membrane (resorbable collagen), connective-
tissue graft, acellular dermal matrix graft, or allogenic grafting mate-
rial may also be placed in the pouch space to increase the connective

tissue facial to the existing buccal plate (Figure 3 and Figure 4).
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Fig 5. Pretreatment serial view, facial plate loss, right central incisor. Fig
6. Minimally invasive management, allogenic bone graft placed into the
pouch, type 3 defect management. Fig 7. Case completed. Computed
tomography scan serial view, type 3 case management. Fig 8. Type 4
residual alveolar defect. Fig 9. Type 4 bone replacement procedure.

Type 3 Residual Alveolar Contour

A preexisting dehiscence or fenestration is present, and/or the
existing buccal plate thickness remaining on the facial aspect of
the implant placed into the correct position for proper emergence
profile formation?*is <1 mm. A bone graft/replacement procedure
is recommended, a connective tissue graft may be required,*
and a membrane is recommended.'****” The procedure may be
accomplished by minimally invasive means; however, depending
on the skill of the surgeon, it may also be accomplished by traditional
flap methods. Similar to the type 2 residual alveolar defect, the
pouch, if minimally invasive protocol is adopted, can serve as a
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contained space to place an additional bone graft, connective tissue
graft, acellular dermal matrix graft, or resorbable membrane. The
author also advocates, if an incision protocol is adopted, aresorbable
collagen membrane can be used superior to the graft complex filling
the space from the facial of the implant to the palatal aspect of the
extraction socket, and over the residual facial plate present (Figure
5 through Figure 7).

Type 4 Residual Alveolar Defect

Apreexisting defect is present in which both vertical and horizontal
bone volume are deficient, and an implant cannot be placed into
the residual ridge in the proper position to support an esthetic
emergence profile.* This procedure requires a separate bone re-
placement/graft procedure prior to implant placement.?**° In addi-
tion, the author advocates an incision technique, a nonabsorbable
titanium-reinforced membrane, and, when possible, an amniotic/
chorionic membrane.® This is to support rapid soft-tissue healing
and maturation by providing different types of collagen and cell ad-
hesion bioactive factors and aiding in proper alveolar reconstruc-
tion of the grafted ridge (Table 1; Figure 8 and Figure 9).

This article will discuss the success rates of more than 5000 im-
plants placed into extraction, edentulous, and sinus-grafted sites,
based on earlier reports presented by the author.*"! These cases fol-
low the management protocols outlined for the 4 types of residual
alveolar defects remaining on the facial of an implant placed in the
proper spatial arrangement in the tooth positions to be replaced
with dental implants, in the esthetic zone and both the maxillary
and mandibular arches. For a15-year period, observation has been
documented, in regard to implant fixture stability and long-term
integration, and the success rates observed can be seen in Table 2
through Table 4.

The following case reports will demonstrate a review of the
procedure for the immediate restoration of dental implants
at placement originally presented by the author®! in three
representative cases: a single-tooth immediate implant procedure
in a failing/active endodontic site, with 15-year success; post-
traumatic multiple tooth replacement in the esthetic zone with 4.5-
year follow-up; and full-mouth immediate implant rehabilitation
and loading in a “terminal dentition” with 7-year follow-up.

Case 1: Single-Tooth Replacement:

Type 3 Residual Alveolar Contour

A 39-year-old nonsmoking male presented with a failing endodon-
tically treated, fractured maxillary right central incisor. A drain-
ing sinus track was noticed at the mucogingival junction distal to

the right central incisor (Figure 10). A pretreatment periapical

radiograph demonstrated the large alveolar defect distal-apically

(Figure 11). Clinically, the site registered a 12-mm probing depth

at the distal line angle of the right central incisor. Following the

technique previously outlined by the author, a preoperative ad-
ministration of moxicillin and clavulanate potassium 875 mg 20

1 q 12 hours was started 1 day before the procedure. The patient

was given the appropriate local anesthetic, the tooth removed,
and the extraction site debrided by mechanical (curettage) and

rotary instrumentation using high-speed handpiece with around
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No. 6 diamond until all remnants of the periodontal ligament and
granulation tissue were removed. A Tapered Screw Vent® im-
plant (Zimmer Biomet Dental, zimmerbiometdental.com) mea-
suring 4.7 mm x 13 mm was placed to the appropriate depth and
achieved initial stabilization in the alveolar bone apical to the
extraction site. An allogenic, mineralized cancellous, 1-mm to

TABLE 1

Fig 10. Preoperative view show-
ing failed endodontic lesion in
the right central incisor. Fig 11.
Preoperative periapical radiog-
raphy. Fig 12. Implant placed, al-
logenic graft placed by minimally
invasive protocols. Fig 13. 15-year
post-treatment clinical view.

Fig 14. 15-year computed tomog-
raphy scan serial view.

2-mm-particle-size graft (Tutogen Medical GmbH, rtix.com) was
placed into the remaining peri-implant defect, and condensed
to completely fill the osseous defects and void in the preexist-
ing buccal plate (Figure 12). A plastic provisional abutment was
seated, and the preexisting full-coverage porcelain restoration
was retrofitted to the plastic provisional abutment and served as

Buccal Plate Defects!»14:21:24-31

TYPE 1: Buccal plate >2 mm

No graft necessary <:

TYPE 3: Dehiscence or fenestration
(residual buccal plate <1 mm)

Graft plus membrane,
soft- tissue graft, <:

periosteum

Incision/suture

No incision

Incision/suture

No incision

(“pouch” technique) flap
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Clinical Classification System and Treatment Recommendations for Management of

TYPE 2: Buccal plate 1-2 mm

Graft plus membrane, soft- <:
tissue graft, periosteum

TYPE 4: No buccal plate, large residual defect

Graft plus
membrane plus —>¢

Incision/suture

No incision (“pouch” technique)

Incision plus
tension-free closure plus suture

4-6-month healing phase

v

Implant placement

May 2017 COMPENDIUM 321



| IMMEDIATE IMPLANT RESTORATION

the immediate provisional restoration. After a 3-month healing
and maturation phase of the implant placed, the graft was inserted
and the tissue was sculpted and held in place by the immediate
provisional restoration, which allowed for a stable, mature soft-
tissue emergence profile. The restorative clinician completed the
final implant abutment and crown for the right central incisor.
The patient followed regularly scheduled implant maintenance
visits biannually. Figure 13 shows the 15-year post-treatment
clinical view, and a 15-year post-treatment clinical view can be
seen in Figure 14.

Case 2: Multiple-Tooth Replacement:

Type 3 Residual Alveolar Defect

A 30-year-old, nonsmoking female presented with trauma to the
anterior maxillae, avulsing both central incisors and traumatizing
the right lateral incisor. The patient presented to the referring
clinician and was given the options of root canal treatment, splinting
and long-term stabilization, and the option of being more definitive
in the treatment, removing the traumatized teeth, reconstruction

TABLE 2

of the fractured buccal plate in the premaxillae region (Figure
15), and implant placement. The patient opted for the definitive
treatment, and reconstruction with dental implants. In addition,
esthetics was the patient’s primary concern, as she exhibited a
high smile line and excessive gingival display, which she declined
to have corrected. The patient also chose the minimally invasive
immediate restoration protocol and a stable, immediate provisional
restoration for teeth Nos. 7 through 9.

Following the technique for immediate extraction, immediate
implant placement and provisionalization procedures outlined
previously, the patient had teeth Nos. 7 through 9 removed by
atraumatic, minimally invasive means, debridement was accom-
plished, and 3 implants were placed: a NobelActive implant (Nobel
Biocare, nobelbiocare.com) measuring 3.5 mm x 11.5 mm at No. 7;
and 2 NobelActive implants measuring 3.5 mm x 13.5 mm placed
at Nos. 8 and 9 respectively, with each implant obtaining an ISQ
of 50 Nem at placement. Implant placement was accomplished
by a minimally invasive (flapless) protocol. Reconstruction of
the missing buccal plate in the region of teeth Nos. 7 through 9

Immediate Restoration Procedure 15-year Success Rates (All Sites)

Immediate Edentulous Sinus Platelet-rich | Implant coating | Total implants | Nonintegrated | 15-year
extraction ridge elevation/ plasma surface or placed before final rate of

implant socket lift enhancement load/crown success
placement

2696 1512 826 3626 5034 5034 58 98.8%

TABLE 3

Immediate Restoration Procedure 15-year Success Rates (Breakdown of Implant Sites)

Single-tooth Single-tooth Multiple-tooth Multiple-tooth Multiple-tooth Multiple-tooth

replacement replacement replacement replacement replacement replacement

anterior posterior anterior not anterior posterior not posterior
splinted splinted splinted splinted

2940 770 303 240 352 371

TABLE 4

Immediate Restoration Procedure 15-year Success Rates

Implant
sites
Immediate extraction 2696
implant placement
Edentulous ridge 1512
Sinus elevation/ 826
socket lift or lateral-
wall approach

Platelet-rich
plasma

1821

1093
712

Implant coating
surface or
enhancement

2696

1512
826

Total implants
placed

2696

1512

Nonintegrated
before final
load/crown

28

n
19

Please note: The success rates observed were not noticeably different with the use of platelet-rich plasma added to the procedure.>”
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15-year rate
of success

98.9%

99.2%
97.6%

Volume 38, Number 5



Fig 15.

Fig 15. Case 2, post-traumatic computed tomography scan serial view right central incisor. Fig 16. Case 2, immediate implant placement Nos. 7, 8,
and 9 with allogenic bone graft placed into facial plate defects and peri-implant defects. Fig 17. Case complete clinical view. Fig 18. 4.5-year post-
operative clinical view. Fig 19. 4.5-year postoperative computed tomography scan serial view No. 8 site.

was accomplished once again by an allogenic, mineralized, can-
cellous I-mm to 2-mm-particle-size bone graft (LifeNet Health,
lifenethealth.org) condensed into the peri-implant defects, to the
level of the crest of the bone-level NobelActive implant (Figure
16). Provisional QuickTemp Abutment Conical Connection (Nobel
Biocare) were screwed into place, and an immediate provisional
restoration constructed from the retrofitted TempStent II surgi-
cal guide® provisionalization system. The provisional restoration
was cemented with Temp-Bond™ Clear (Kerr, kerrdental.com),
and the excess cement was removed. The patient was allowed
to follow a 3-month healing and observation period after which
fixture-level impressions were obtained and computer-aided de-
sign and computer-aided manufacturing custom-milled zirconia
abutments were constructed. This was followed by a second set
of provisional restorations the patient utilized for an additional 2
months. Final impressions were taken of the zirconia abutments,
and final all-ceramic restorations were constructed and cemented
into place. The case’s complete clinical view can be seen in Figure
17. Figure 18 shows the 4.5-year post-treatment clinical view, while
Figure 19 shows the 4.5-year post treatment computed tomogra-
phy (CT) scan serial view. Please note that the total reconstruction
of the buccal bone structures achieved by the minimally invasive
bone graft procedure was accomplished following the technique
previously outlined.

Case 3 Multiple Tooth Replacement: Extraction
Sockets Type 2 and 3 Residual Alveolar Defects:
Edentulous Sites, Type 1 Residual Alveolar Defects

A 49-year-old nonsmoking male presented for treatment of his
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advanced tooth loss, terminal dentition, residual infection after
dental treatment, and recurrent sinus infections. His dental his-
tory consisted of multiple attempts at conventional treatment
approaches to prolong tooth longevity, several implant proce-
dures to replace failing endodontically treated teeth and edentu-
lous sites (all resulting in repeated failure of treatment), compro-
mised esthetics, and various secondary infectious diseases related
to previous failures of dental treatment. The pretreatment CT
scan view of the maxillae and several serial views (Figure 20)
demonstrated multiple edentulous sites, residual sinus infections,
failing implant procedures with large alveolar defects, and the
remaining dentition, which can be classified as a “terminal denti-
tion.” After reviewing multiple treatment options with the patient
ranging from conventional fixed and removable options, to partial
implant reconstruction with extensive bone replacement proce-
dures recommended, the patient opted for removal of most of the
remaining dentition, correction of sinus pathology, multiple im-
plant placement, and immediate provisionalization procedures,
most accomplished by a conservative, minimally invasive protocol
(except for the sinus regions, which required flap access and a
lateral-wall osteotomy), and immediate loading of the implants
at theinitial and only surgical procedure planned. After extensive
medical and dental histories were taken, medical clearance for
the preexisting sinus infections was obtained, and a complete
dental workup consisting of a facebow transfer, mounted maxil-
lary and mandibular pretreatment models, a complete diagnostic
waxup of both the hard and soft tissues required to be replaced,
and construction of the TempStent II surgical guide and provi-
sionalization system, the patient was given an appointment for
323
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the complex surgical visit. During this surgery, remaining denti- the implant treatment process, decrease healing and maturation
tion and implants were removed, ten implants in the maxillary  times, and allows patients to have immediate, stable, and esthet-
arch were inserted, and bilateral sinus elevations and alveolar  ic provisional restorations. When compared with the success

reconstruction was performed along with peri- rates of the conventional multistep implant
implant bone grafting and immediate provi- Adopting an process,*?* this technique provides favorable
sionalization. In the mandibular arch, removal immediate restoration and consistent success rates over long-term
ofthe remaining dentition was done, except for post-treatment timeframes.”" Conventional
teeth Nos. 21, 22, 27, and 28, and six implants protocol can achieve treatment procedures recommending con-
were placed and immediately provisionalized, the same results as servative approaches to tooth removal and ac-
keeping the patient in the planned first-molar tive peri-tooth infections provide for assur-
occlusion scheme. The immediate post-treat- the multistep process,  ance in the debridement and reconstruction
ment panoramic view can be seen in Figure 21. in respect to implant of the void remaining in the alveolar housing
After an uneventful healing for 4.5 months, the of the extraction socket. Allowing for extend-

patient then initiated the final reconstructive survival rate, esthetic ed healing times, multiple surgical visits, and
phase of his treatment. A 7-year post-treatment outcomes, and most commonly compromised soft-tissue esthetics

clinical view can be seen in Figure 22, with the ) . due to the multiple incision and suturing pro-
7-year post-treatment CT panoramic scan, ax- importantly, patient cedures has shown to be successful long term
ial and serial views of the maxillary central in- satisfaction. inregard to the implant fixture itself. However,
cisor seen in Figure 23. the implant team may also consider more con-

I temporary protocols of immediate restoration,
Conclusion minimally invasive surgical techniques, and im-

The immediate restoration, and/or loading of dental implants at  mediate loading protocols that can produce highly successful re-
the initial placement procedure, has been shown to streamline  sults in shorter treatment times and fewer surgical /prosthetic

A\t
bl

Aba | N

Fig 20. Pretreatment CT scan, case 3, full-mouth failing dentition. Fig 21. Immediate postoperative panoramic view of full-mouth immediate implant
placement and loading in extraction, edentulous and sinus grafted sites. Fig 22. 7-year post-treatment clinical view, case 3. Fig 23. 7-year post-treat-
ment CT scan views of full-mouth immediate implant placement loading in extraction, edentulous and sinus-grafted sites.
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appointments. The author has advocated the surgical procedure
outlined in this paper over a 15-year-plus time frame, which has
demonstrated highly successful results. He proposes the outlined
method for the management of deficient buccal plate thickness
fortype1, 2, and/or 3 classifications as outlined in the text, at the
labial aspect of dental implants not only in the esthetic zone, but
in all areas requiring tooth replacement with implants.
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