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IMPLANTS

A Fix for Maxillary Implants
in Previously Failed Sites

INTRODUCTION
An active clinician will encounter implant failure.
Failures occur for myriad and interrelated reasons:
limited inherent healing capacity, low bone quality,
exacerbating patient factors (smoking, radiotherapy,
diabetes, periodontitis, or other uncontrolled dis-
eases), intraoperative or post-surgical infection, over-
loading, poor plaque control, a lack of keratinized
mucosa, or bone deficits. The exact cause for non-
integration or peri-implant tissue resorption in any

This paper presents 2 cases treating patients with
first-time maxillary implant failures using a staged
protocol. Performed recently, the first case incorpo-
rated more contemporary surgical methods, such
as growth factors and motorized osteotomes.** The
second case took nearly 2 years to complete and
involved a cross-arch reconstruction.

CASE REPORTS
Case 1: Right Premolars

given case may be ambiguous and multifactorial."*
We can curb these issues to a certain degree by
avoiding implant treatment in medically compro-
mised, smoking, orally unstable, or noncompliant
patients and by ensuring ridge health prior to and
during implant insertion or, at the latest, before res-
toration. The latter action may involve regenerating bone or kera-
tinized mucosa in phases, placing implants as atraumatically as
possible—eg, with bone expansion—and allowing for sufficient
healing before moving to the next step. A fixture should be angled
ata prosthetically ideal cant—preplanning with a diagnostic wax-
up and using a surgical guide are key—but adequate bone must
be created if that position is beyond the ridge envelope. If the

As these 2 cases demonstrate,
successful implant rehabilitation in
once-failed sites is attainable.

bone cannot be built, then the implant should be placed at a non-
ideal but prosthetically and hygienically acceptable angle or non-
implant therapy should be recommended.>

Although time-consuming, staged surgery is advantageous, as
it permits numerous opportunities for developing tissue. Such a
protocol is especially advised for patients who wish to replace fail-
ing implants. Based on systematic reviews analyzing relatively
few heterogenous, retrospective studies, the weighted mean sur-
vival rate of implants placed after one failure is 86% to 89% over
1to 5years;after 2 failures, the weighted mean survival of implants
placed drops to 67% to 75%.5® As some authors have noted, the lit-
erature on this subject is highly variable and without controls, and
there may be a moderate risk of bias.>*°
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A nonsmoking 63-year-old male with an American
Society of Anesthesiologists (ASA) II physical sta-
tus presented with complications at implants Nos.
4 and 5, which were placed by a general dentist.
Concerned with integration, the original clinician
referred the patient to a periodontist, who diagnosed
No. 4 with severe peri-implantitis and removed the fixture.

A clinical and radiographic examination was performed at our
practice (Figure 1). The ridge at Nos. 4 to 5 appeared to be signifi-
cantly resorbed buccolingually. No keratinized mucosa was noted
buccal to implant No. 5. A CBCT scan revealed a buccolingual
dimension of 2 to 3 mm at the No. 4 ridge and 50% resorption of
the labial plate at implant No. 5. At site No. 4, the distance from
the maxillary sinus to the alveolar crest was 6.5 mm; at implant
No. 5, this dimension was 13 mm. Implant No. 5 was tilted distally
and angled at a 45° angle buccally.

The patient was diagnosed with severe buccolingual ridge
resorption at No. 4; moderate maxillary sinus pneumatization at
No. 4; peri-implantitis of No. 5; mucogingival defects at Nos. 5, 6,
and 171; generalized mild periodontitis; occlusal trauma; and caries
on teeth Nos. 2, 10, 12, and 14.

The initial treatment included full-mouth scaling and root
planing, oral hygiene instructions, and referral to a restorative
dentist for caries control and prosthetic analysis.

Regarding Nos. 4 and 5, an ideal diagnostic wax-up was created
to guide prosthetically driven treatment. The plan included the
removal of implant No. 5 with concomitant motorized osteotome-
mediated internal sinus elevation and buccal guided bone regener-
ation (GBR), implant placement at Nos. 4 and 5 with further ridge
augmentation as needed, second-stage implant exposure, and final
restoration.

All surgery was performed under local anesthesia. One hour
prior to each procedure, the patient took 500 mg of amoxicillin
and 600 mg of ibuprofen. Postoperatively, the patient took ibupro-
continued on page 78
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fen 600 mg prn pain and amoxicillin
500 mg tid for 7 days. Full-thickness
buccal and palatal flaps were raised,
extended sulcularly around adjacent
teeth as needed, and periosteally
released; vertical releases were not
performed.

Step 1: Removal of implant No.
5, sinus elevation and ridge expan-
sion at No. 4, and buccal GBR at
Nos. 4 and 5. The No. 5 implant was
removed atraumatically by rotat-
ing it counterclockwise at 75 rpm
with an attachment from an implant
removal kit. At site No. 4, a pilot drill
was used at 1,200 rpm with irrigation
to a depth of 2 mm, and motorized
osteotomes of sizes 1, 2, and 3 (BTI)
were used at 75 rpm without irriga-
tion to sequentially expand the ridge
and elevate the maxillary sinus by
4 mm (Figures 2 and 3). Following
sinus elevation, 0.5 g of cancellous
particulate bone saturated in recom-
binant human platelet-derived
growth factor-BB (th-PDGF-BB) (Gem
21S [Lynch Biologics]) was inserted.
GBR for buccal and crestal augmen-

tation at Nos. 4 and 5 was performed
using cancellous particulate allograft
(Puros [Zimmer Biomet]), demineral-
ized bone matrix (DMB) putty, and
rh-PDGF-BB. The graft was covered
with bilayered human pericardial
membranes (CopiOs Pericardium
Membrane [Zimmer Biomet]) (Fig-
ures 4 and 5). Passive primary closure
was achieved using interrupted 4-o
expanded polytetrafluoroethylene
(ePTFE) (GORE-TEX [W. L. Gore &
Associates]) sutures.

Step 2: Implant placement of Nos.
4 and 5. After an 8-month healing
period, a CBCT scan was taken, dem-
onstrating a buccolingual dimension
of tomm atridge Nos. 4 and 5,a width
gain of approximately 7 mm (Figure
6). The height of bone coronal to the
maxillary sinus was g mm at site No. 4
(avertical gain of 2.5 mm) and 17 mm
at site No. 5 (a vertical gain of 4 mm).

Implants were placed at Nos. 4 and
5. To initiate the osteotomy, a pilot
drill was used at 1,200 rpm with irri-
gation to a depth of 2 mm. Lekholm
and Zarb type 3 bone density was
noted. To expand the osteotomy sites
and collect autogenous bone from
them, a 2-mm twist drill was used at

75 rpm without irrigation to a depth
of 10 mm. Both sites were further
prepared with motorized osteotomes
used at 75 rpm without irrigation to
expand and densify the bone. Con-
ventional implant drills were then
used at 75 rpm without irrigation
(OSSEOTITE Tapered Certain inter-
nal connection [Zimmer Biomet]) to
final depths. During this slow-drill-
ing process, autogenous bone was
harvested from the osteotomies. At
site No. 4, the maxillary sinus was ele-
vated by 1 mm and augmented with
cancellous particulate allograft bone
mixed with rth-PDGF-BB.

At site No. 4, a 3.25- x 10-mm
implant was placed with primary
stability and a final torque of go Ncm
(OSSEOTITE Tapered Certain). At site
No. 5, a 3.25- x 10-mm implant was
placed with primary stability and a
final torque of 50 Ncm (OSSEOTITE
Tapered Certain). Cover screws were
placed. No dehiscence or fenestration
defects were noted.

To enhance bone labial to the
implants, encouraging a better aes-
thetic result, buccal GBR was per-
formed using cancellous particulate
autograft, autogenous bone, and rh-

PDGF-BB overlaid with a resorbable
collagen membrane (OsseoGuard
[Zimmer Biomet]). Passive primary
closure was achieved using a contin-
uous 4-0 ePTFE suture.

Step 3: Second-stage implant expo-
sure. Following a 3-month healing
period, implant Nos. 4 and 5 were
exposed viaa palatally oriented crestal
incision that allowed for buccal posi-
tioning of keratinized mucosa (Fig-
ure 7). The implants were integrated.
Healing abutments (4 mm height, 4
mm diameter) were placed, and the
mucosa was sutured with 4-o poly-
glactin 910 (Vicryl Rapide [Ethicon]).
A 5-mm band of keratinized mucosa
labial to the abutments was achieved.

Step 4: Implant restoration. After
one month of healing, the patient
was referred to his restorative den-
tist. Individual screw-retained crowns
were secured in at 32 Ncm (Figure 8).
Complete hard- and soft-tissue regen-
eration was achieved.

Case 2: Cross-Arch
Reconstruction
A mnonsmoking 63-year-old female
with an ASA II physical status pre-
continued on page 80

CASE 1.

Figure 1. A patient presented with a
failed implant No. 4 and failing implant
No. 5. There was buccolingual ridge

cal keratinized mucosa.

Figure 5. An additional pericardial
membrane was placed occlusally to
cover the bone graft and aid in vertical
augmentation.

resorption, and implant No. 5 had no buc-

Figure 2. Implant No. 5 was removed,
and motorized osteotomes were used to
expand and densify the ridge, which had
an initial buccolingual width of 3 mm.

Figure 6. Eight months following ridge
augmentation, implant placement was
initiated. The ridge measured 10 mm buc-
colingually, which correlated with a 7-mm
gain in horizontal dimension.

Figure 3. Motorized osteotomes were
used to expand the ridge and elevate the
maxillary sinus at No. 4.

Figure 7. Second-stage surgery was
performed 3 months following implant
placement. Soft-tissue augmentation
and apical positioning of the mucogin-
gival junction were achieved by buccally
displacing the crestal mucosa.

Figure 4. Following ridge expansion,

a mixture of cancellous particulate
allograft, demineralized bone matrix putty,
and recombinant human platelet-derived
growth factor-BB was placed labially and
occlusally. A human pericardial mem-
brane was inserted buccally.

Figure 8. Implant Nos. 4 and 5 were
restored with single crowns. The implant
ridge was buccally aligned with that of
the adjacent teeth, and a healthy band of
keratinized mucosa was present.
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sented with complications of 5
maxillary implants. Seven years
prior to presentation at our practice,
the patient had teeth Nos. 6 to 12
removed and the placement of imme-
diate implants at Nos. 6 to 8, 10, and
11 with GBR by a previous surgeon.
At second-stage surgery, the clinician
had noted bone resorption around
the implants that may have been
related to ePTFE membrane expo-
sure during healing. As the fixtures

were integrated, the patient was
restored with an implant- and tooth-
supported, removable partial den-
ture. Desiring a fixed prosthesis and
improved cosmetics for the remain-
ing maxillary teeth, the patient was
referred to us by her general dentist.
A clinical and radiographic exami-
nation was performed at our practice
(Figures 9 and 10). Implant Nos. 8,
10, and 11 had more than 80% bone
resorption but were nonmobile. The
inter-implant distance between Nos.
6 and 7 was less than 1.5 mm. All
implant sites exhibited mucogingi-

val defects and suppuration.

The patient was diagnosed with
peri-implantitis of Nos. 6 to 8, 10,
and 11; generalized moderate peri-
odontitis; caries on Nos. 3 and 5; and
Miller Class III recession of maxil-
lary teeth Nos. 3, 5, 14, and 135, all of
which had crowns.

The initial treatment included
full'mouth scaling and root planing
and oral hygiene instructions.

For the maxillary arch, an ideal
diagnostic wax-up was created to
guide prosthetically driven treat-
ment. The plan included the explan-

tation of all implants with bone
grafting in the residual sockets,
provisionalization of the maxillary
arch from Nos. 3 to 14, vertical and
horizontal GBR for edentulous site
Nos. 6 to 13, placement of 7 implants
with additional GBR, second-stage
exposure of implants, soft-tissue aug-
mentation to enhance keratinized
mucosa, and final restoration of Nos.
4 to 13 with an implant-retained FPD
and new crowns for Nos. 3 and 14.
All surgery was performed under
intravenous sedation, as admin-
istered by a dental anesthesiolo-

CASE 2.

e

Figure 9. A patient presented with 5
failing implants.

Figure 12. Guided bone regeneration
was performed using freeze-dried bone
allograft overlaid with 2 titanium-rein-
forced expanded polytetrafluoroethylene
membranes stabilized with titanium
tacks. The intact midline bone was
instrumental in maintaining the created
space, supporting the membrane, and
providing a source for vascularization and
cell repopulation.

Figure 16. Soft-tissue healing 3 weeks
following gingival grafting. Note the
increase in vestibular depth. The provi-
sional had been shortened to accommo-
date the vertical bone growth.

Figure 10. Initial radiographs revealed 50% to 80% bone resorption around the existing
implants. There was minimal inter-implant distance between Nos. 6 and 7.

Figure 13. Twelve months following ridge
augmentation, the ridge appeared to have
healed well with up to 10 mm of height
gain.

Figure 14. Implants were uncovered 4
months following placement, and healing
abutments were placed. There was a
lack of vestibular depth and keratinized
mucosa.

Figure 11. Three months following
implant removal, ridge augmentation was
performed. Upon flap reflection, severe
horizontal and vertical bone resorption
was detected; up to 10 mm of vertical
height appeared to be lost.

Figure 15. To move the mucogingival
junction apically and augment keratinized
mucosa, a buccal split-thickness flap was
raised, exposing 14 mm of periosteum.
An acellular dermal matrix was secured
over the exposed ridge.

Figure 17. Ten years after placement, the implants exhibit stable bone heights and no pathology. Up to 10 mm of vertical bone
augmentation was achieved.
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gist, and local anesthesia. One hour
prior to each procedure, the patient
took 500 mg amoxicillin and 600
mg ibuprofen. Post-op, the patient
took ibuprofen 600 mg prn pain and
amoxicillin 500 mg tid for 7 days.
Unless stated otherwise, full-thick-
ness buccal and palatal flaps were
raised, extended sulcularly around
adjacent teeth as needed, and perios-
teally released; vertical releases were
placed as needed.

Step 1: Explantation of Nos. 6 to 8,
10, and 11.Elevation and forceps were
used to remove implant Nos. 6 to 8, 10,
and 11; minimal force was required.
The implant sockets were thoroughly
degranulated and grafted with freeze-
dried bone allograft. Performed to
create a healthy ridge and maintain
soft-tissue volume prior to GBR, this
procedure eliminated infection and
provided some ridge support.

Step 2: Provisionalization of Nos. 3
to 14. An interim, metal-reinforced,
acrylic, fixed partial denture #3-x-5-x-
X-X-X-X-X-X-X-14 was fabricated to
improve cosmetics and mastication
and to alleviate pressure on the ridge
during augmentation procedures.

Step 3: Vertical and horizontal GBR
of Nos. 6 to 13. Three months after
explantation, GBR was performed.
An M-shaped vertical bone resorption
pattern was present from Nos. 6 to
13, with a coronal projection of bone
remaining at the midline that served
as a buttress for augmentation; there
appeared to be 9 to 1o mm of verti-
cal resorption (Figure 11). Two tita-
nium-reinforced ePTFE membranes
were tacked apicobuccally. Follow-
ing decortication, cancellous particu-
late allograft (Puros) was placed on
the residual ridge from Nos. 6 to 13,
supplementing it buccopalatally and
apicocoronally. The membranes were
positioned over the allograft, and their
mobile ends were tucked beneath the
palatal flap and fixed there with 4-0
ePTFE sutures (Figure 12). Passive pri-
mary closure was achieved with hori-
zontal mattress and interrupted 4-o
polyglactin 910 (Vicryl Rapide) and
4-0 ePTFE (GORE-TEX) sutures.

Step 4: Implant placement at Nos.
4, 6 to 10, and 12. Twelve months
after GBR, the ridge appeared to have
been augmented horizontally by 7
mm and vertically by 6 to 10 mm
(Figure 13). Osteotomy drilling was
performed at 1,200 rpm with irri-

gation except at site Nos. 7 and 12,
which were expanded with manual
osteotomes. Lekholm and Zarb type
3 bone density was noted. Using a
surgical guide, implants were placed
atNos. 4,6 to 10,and 12 in accordance
with the manufacturer’s protocol
(OSSEOTITE Tapered External Hex
Connection [Biomet 3i]). Allimplants
placed were 4 x 10 mm except for No.
7, which was a 3.25- x 1o-mm fixture.
Primary stability was present. Cover
screws were placed. No dehiscence or
fenestration defects were noted.

To promote abundant bone labial
to the implants, adjunct GBR was
performed using cancellous particu-
late autograft and autogenous bone
overlaid with a resorbable collagen
membrane (OSSIX [Biomet 3i]). Pas-
sive primary closure was achieved
using interrupted 4-o polyglactin 910
and 4-0 ePTFE sutures.

Step 5: Second-stage exposure.
Four months later, a full-thickness
flap was elevated to uncover the
implants, and healing abutments
(4mm height, 5-mm width) were
placed (Figure 14). Implant No. 10
was nonintegrated and removed.

Minimal vestibular depths and
keratinized mucosa deficits at
implant Nos. 4, 6 to 9, and 12 were
noted to be consistent with the mag-
nitude of buccal flap mobilization at
the time of vertical ridge augmenta-
tion. To correct these issues, soft-tis-
sue augmentation with vestibular
extension was scheduled.

Step 6: Soft-tissue augmentation.
A mid-crestal incision was made at
site Nos. 4 to 13, and a split-thickness
buccal flap was raised. The flap mar-
gin was apically positioned by 14 mm
and fixed to the periosteum with 5-o
chromic gut. Acellular dermal matrix
was placed over the periosteum,
secured to the mucosa via inter-
rupted 4-o polyglactin 910 sutures,
and left exposed (Figure 15). Some
shrinkage of the dermal matrix was
expected.

Step 7: Restoration with an implant-
retained FPD. After 2 months, 7 mm of
buccal keratinized mucosa was pres-
ent atimplant Nos. 4, 6 to 9,and 12.

Tooth 5 was then extracted, and the
patient’s prosthodontist restored the
maxillary implants with an implant-
retained FPD (#4-x-6-7-8-9-X-X-12-X).
Teeth Nos. 3 and 14 were restored with
porcelain-fused-to-metal crowns.

Ten years after treatment, the
patient remains satisfied with func-
tion and aesthetics, and the implant
bone and prosthesis are decidedly
stable (Figures 16 and 17).

CONCLUSION

As these 2 cases demonstrate, suc-
cessful implant rehabilitation in
once-failed sites is attainable. A pha-
sic surgical approach may be inevi-
table considering the level of tissue
resorption present in implant failure.
Because adjunct GBR was performed
at implant placement, soft-tissue
augmentation was deferred until
after bone maturation; we theorize
that a well-healed ridge better sup-
ports a mucosal graft and promotes
its vascularization.” Using expan-
sion osteotomes or burs to preserve
the buccolingual plates and elevate
the maxillary sinus could also be
beneficial."»*>™* However, candi-
dates for retreatment must be care-
fully screened; nonsmoking, medical
and dental stability, and adherence
to a strict maintenance regimen are
musts.”> 4
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