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Clinical Effectiveness

of Guided Implant Surgery

Hakobyan Gagik DMSc, PhD' - Hakobyan David DDS?
Nariman Samadbin, DDS?

Abstract

Background: The
study is to
tiveness of

purpose of this
evaluate the clinical effec-
guided implant surgery.

Patients and Methods: The present study
aimed at investigating the 5-year clinical treat-
ments outcomes of 93 patients with partial and
complete edentulism. To conduct a comparative
analysis of the clinical effectiveness of guided
implant surgery, two groups were formed: Group
A (experimental group) 56 patients who had
guided implant surgery, Group B (control group)
37 patients who had non-guided implant surgery.
Guided surgery software (3 Shape Implant Stu-
dio) was used to plan the surgeries in patients
Group A and to design guides that were fab-
ricated with a desktop 3D printer (Stratasys).

Results: No intra-operative or immediate post-
operative complications were noted. The suc-
cess rate at 1 year from the final loading was
similar in all groups with no implants lost. No
significant differences in peri-implant marginal
bone loss could be also observed between
groups. The average surgical time for guided
implants was 10.6 * 2.9 min per implant,
while the average surgical time for non-guided
implant surgery was 16.4 * 1.5 min per implant.

Conclusion: Guided implant surgery represents
a clinically predictable surgical procedure to
restore partially and totally edentulous patients.
Guided surgery presents higher cost compared
to conventional implant placement surgery and
requires more pre-surgical planning time. Surgi-
cal guides can greatly reduce the risks and sur-
gical time required for the dental implant surgery.

KEY WORDS: Dental implants, guided surgery, surgical guide, 3D printed guides, success
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INTRODUCTION

The long-term success of dental implant surgery
is dependent, in part, on accurate planning and
placement of the implant.! Correct implant posi-
tioning has a number of advantages such as favor-
able esthetic and prosthetic outcomes and the
potential to ensure optimal occlusion and implant
loading.? Even a minor variation in comparison to
ideal placement causes difficulties in fabrication
of final prostheses.®* Optimal three-dimensional
placement reduces biomechanical complications
and the odds of implant failure. Dental literature
illustrates a strong correlation between improper
implant position and marginal bone resorption.>®
Incorrect angulation of the implant often leads
to periimplant bone destruction, marked bone
resorption, and mechanical complications.®®
Inaccurate implant placement can result in short-
term complications, such as damage to adjacent
vital structures, as well as a long-term increase
in implant failure.” Incorrect implant placement
near the adjacent teeth not only leads to inter-
proximal bone loss but may also cause tooth
vitality loss and the failure of the implant.® Seri-
ous consequences such as paresthesias®'® and
infections'' may arise from invasion of anatomic
structures such as the inferior alveolar nerve
or the maxillary sinus, both during the prepara-
tion of the implant site and during implant inser-
tion.”? Proper treatment planning with respect
to dental implant placement can preclude such
complications. Modern digital technologies are
significantly changing the classic approach when
planning implant treatment. Dental scan exami-
nation using a Cone Beam Computer Tomogra-
phy (CBCT) is becoming a standard procedure
for precise and detailed examination of the bone

Figure 1: Pre-operative situation (Occlusal view).

substrate prior to implant placement. Further-
more, there is an increasing use of 3-dimensional
(3)D imaging applications for pre-surgical plan-
ning and transfer of oral implant treatment.'®'4
The resulting planning information is then used
to fabricate drill guides, and this process ulti-
mately results in the transfer of the planned
implant position from the computer to the patient
with the drill guide directing the implant oste-
otomy and implant insertion. This entire pro-
cess can be performed in such a way that the
ideal implant position can be achieved without
damaging the surrounding anatomical struc-
tures when the surgery is properly executed.
The purpose of this study is to evaluate clinical
advantages and disadvantages of guided implant
surgery compared to classic implant surgery.

MATERIALS AND METHODS

This prospective study was carried out from 2014
to 2018. A total of 93 generally healthy patients
(44 males, 49 females; age range 29-67 years)
with partial or total edentulism (72 patients par-

The Journal of Implant & Advanced Clinical Dentistry o 7
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3shapet

Figure 2: The 16 implant (FDI tooth numbering system)
positions planned with the aid of guided software (3 Shape
Implant Studio) in the makxilla.

Figure 4: Panoramic view. Adequate nerve tracing in areas
where implant placement is evaluated during treatment
planning.

tially edentulous, 21 patients fully edentulous)
in either the maxilla or mandible, associated with
sufficient bone volumes were selected for this
study. To conduct a comparative analysis of the
clinical effectiveness of guided implant surgery,
the patients were divided into two group: Group
A (experimental group) of 56 patients who had
guided implant surgery with a flapless surgery

8 + Vol.11,No.2 * May 2019
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Figure 3: The 24 implant (FDI tooth numbering system)
positions planned with the aid of guided software (3 Shape
Implant Studio) in the maxilla.

Figure 5: The 44 implant (FDI tooth numbering system)
positions planned with the aid of guided software (3 Shape
Implant Studio) in the mandible.

and guided preparation of the dental implant site
and Group B (control group) of 37 patients who
had traditional dental implant surgery with a full-
thickness flap and non-guided preparation of the
implant site. All patients were fully informed of
the protocol of the present study and signed a
detailed informed consent. Before surgery, the
patients were examined and a comprehensive



Gagik et al

Figure 6: Computer assisted guided design project in the
maxilla.

Figure 8: Finished 3D printing surgical guide with metal
sleeves

examination and treatment plan was drawn up.
Clinical, laboratory, radiological methods (pan-
oramic x-ray, periapical x-rays, cone beam com-
puted tomography) were used in the examination
of patients. Data obtained from CBCT scan was
analyzed from different angles using the software

Figure 7: Computer assisted guided design project in the
mandible.

Figure 9: The surgical guide with the inserted sleeve in
position in the maxilla.

to customize the treatment plan (selection of num-
ber, diameter, and length of the implants). Soft-
ware programs were used to calculate the existing
preoperative residual bone height in millimeters.

Control group implants were inserted using
only CBCT images and measures from the

The Journal of Implant & Advanced Clinical Dentistry * 9
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Figure 10: The healing abutments positioned in 16,17
implants (FDI tooth numbering system).

Figure 12: The healing abutments positioned in 44,46
implants (FDI tooth numbering system).

planning software. The surgical procedure for
patients in the control group included full thick-
ness flap protocol. After anesthesia was admin-
istered, a crestal incision was made on the
edentulous ridge and the full thickness flap was

10 - Vol.11,No.2 * May 2019

Figure 11: The healing abutments positioned in 24
implant (FDI tooth numbering system).

Figure 13: Post-surgical radiograph of the implants and
healing abutments.

elevated and bone was exposed. The implant
bed was prepared with sequential increases in
implant drill diameters according to manufac-
turer's directions. The implants were inserted
by torque wrench to the level of the margin of




Gagik et al

the implant bed in the ridge and healing screws
were placed. The flap was replaced and fixed
in position with 4-0 Vicryl sutures. The sutures
were then removed after 1week. Control group
consisted of 37 patients with an insertion of
124 implants. Stage Il surgery was performed
2-5 months later. Prosthodontic treatment was
performed one month after Stage Il surgery.

Patients in the experimental group were sub-
jected to intraoral scan of the arches (3 Shape).
This scan consisted of a scan of the master
model (site of the edentulism), of the antagonist
arch, and of the bite (occlusion). In the same
session, the patient was then subjected to radio-
logical examination with cone beam computed
tomography (CBCT). The files acquired were
saved and intraoral scanning data were sub-
sequently loaded into guided surgery software
(8 Shape Implant Studio). The planning of the
case involved the use of software for 3D planning
of implant placement and the design of the surgi-
cal guide. Software was used to determine the
implant positions in accordance with anatomical
structures, such as the mental foramina, mandib-
ular nerves, and sinuses. After finalizing the plan-
ning, the virtual dental implant placement guide
was designed. Tools of the software made it pos-
sible to adjust the width of the outside diameter
of the hole in the template, for the insertion and
fixation of the sleeve. The virtual guide was con-
verted into a surgical guide by using a 3D printer
(Stratasys) in dental office. The surgical guide
can guide both the drills and the implant place-
ment. Surgical guides were sterilized in advance
by submergence into 70% ethanol solution for
20-25 min and rinsing with chlorhexidine solu-
tion.'® Before surgery, it was necessary to check
stability of the guide in the mouth and make cor-

rections if necessary. In the case of optimal guide
stability, the template offered a certain resistance
to the insertion, allowed it to be blocked per-
fectly by the clamps and the surgical guide was
used without any modification. If the guides had
slight movement, the guide required some minor
modification (such as polishing of one or more
surfaces). On the day of surgery, preoperative
antibiotics (Amoxicillin 1 g 12 hourly) were given
orally 1 day prior to surgery and were continued
for another 5 days postoperatively. Local anes-
thetic was administered and the surgical guide
was positioned and stabilized with anchorage
screws fixed with a 1.5 mm drill or the guide was
seated over the adjacent teeth. A circular muco-
sal access was performed with a surgical muco-
tome to remove the gingival plug from the implant
site. According to the protocol, the osteotomes
for the implants were prepared through metal-
lic cylinders in the surgical guide with the series
of the different diameter drills under abundant
irrigation of saline solution. Driling was per-
formed until the drill is blocked by the depth-con-
trol stops. These steps were repeated until the
implant site was prepared at the desired diame-
ter. The implants were then placed to the desired
depth using the same surgical guide. The implant
was inserted at the correct position, inclination,
and depth as planned in the 3D software. Using
this protocol the implant position was precisely
transferred from digital position to the mouth. At
the end of the insertion, the surgical guide was
removed and a transmucosal healing abutment
was attached to the dental implant. Post-surgical
radiographs were then taken to make sure the
position of the implant in the bone corresponded
to the planned positions. In total, 84 guides were
designed for insertion of 248 implants. The diam-

The Journal of Implant & Advanced Clinical Dentistry ¢ 11
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Table 1: Complications of Surgery

Number of Basic Group Number of Control Group
Complications Patients (n=56) Patients (n=37)
Membrane Perforation 0 1
Errors in the Implants Position 0 2
Implants Inclination 0 8
Pain in the Operative Area 1 4
Swelling 2 12

Table 2: Crestal Bone Loss of Implants After One Year.

The Mean Crestal Bone Loss

Number of Basic Group
Patients (n=56)

Number of Control Group
Patients (n=37)

0.5Tmm +0.25 0.54mm * 0.29
eter of the implants used was 3.75 or 4.2mm in 62 patients received implant-fixed prosthe-
a variety of lengths (10-13 mm), depending on ses, and 17 patients received implant-sup-

the bony morphology. Postoperative clinical and
radiographic controls were made regularly and
the criteria for implant success were assessed.
Dental prosthetic rehabilitation was performed
after 2 to 4 months of healing. The prosthetic
phases started with a optical impression with
an intraoral scanner after scan body positioning.
The files deriving from the intraoral scan were
imported into the prosthetic CAD, where the vir-
tual waxing of the restoration was carried out,
taking into account the volumes, shapes, and
interproximal contacts of the adjacent and occlu-
sal teeth with the antagonist arch (Figs. 1-13).

A total 14 patients received single crowns,

12 « Vol.11,No.2 * May 2019

ported overdentures. Outcome measures were:
prosthesis success; implant success; com-
plications; probing pocket depths; marginal
bleeding; and crestal bone levels. Post-surgi-
cal change in crestal bone level was assess by
digital x-ray were taken immediately (base line
for comparison) and one year post operatively.

RESULTS

In Group A, 81 guides exhibited optimal fit and
stability while 3 guides required some minor
correction. In Group A, no intra-operative or
immediate post-operative complications were
noted (no errors in the position, inclination, and
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depth of the implants), no anatomical risk struc-
tures (inferior alveolar nerve, maxillary sinus)
were invaded, and no cortical bone perfora-
tions occurred (Table 1). In Group A, the aver-
age surgical time from time of anesthesia to the
placement of the healing abutment was 10.6 *
2.9 min per implant. Of the 248 implants placed
in 56 patients of Group A, 6 implants were lost
after 5 years producing a survival rate of 97.6%.

In Group B, the average surgical time was 16.4
+ 1.5 min per implant. Of the 124 implants placed
in 37 patients for Group B, 4 implants were lost
after 5 years resulting in a survival rate of 96.8%.

Evaluation of bleeding and pocket probing
depth recorded after 1 year of follow-up dem-
onstrated no statistically significant difference
between the groups. All of the patients presented
with healthy soft tissue. No significant differences
in peri-implant marginal bone loss could be also
observed (Table 2). Patient satisfaction with
aesthetics and function 3 years after prosthetic
placement was the same for the two groups. The
success rate at 5 year from the final loading in the
2 groups showed no significant difference. For the
computer-guided group, there were extra costs
due to the protocol and an increase in pre-surgi-
cal preparation time (ie. time required to digitally
plan the surgery and fabricate the surgical guides).

DISCUSSION

Accuracy in planning and execution of surgi-
cal procedures is important in securing a high
success rate without causing iatrogenic dam-
age. Accurate surgery planning may help avoid
bone augmentation procedures which are asso-
ciated to an extension of treatment time and
sometimes, unfortunately, with major clinical
complications.’””  These complications may be

overcome by computed tomography, intraoral
scanners, and 3D implant planning software and
using surgical guides for implant positioning.
Using these technologies it is possible to acquire
accurate information on bone, dental, and soft tis-
sue anatomy, combining this information in a vir-
tual environment to allow the clinician to work in
a predictable manner, within a completely digital
workflow.'®2° However, to date, only a few sur-
geons routinely use guides in implant surgery.

In the present prospective clinical study, 93
partially and totally edentulous patients were
included. Surgical guides were used in 56
patients with flapless placement of 248 implants
possible without any intra-operative complications.
Time and costs required for guided implant pre-
surgical planning is definitely longer compared
to traditional protocols. Five years after pros-
thetic placement, we did not find significant differ-
ences between groups for survival rate (97.6% vs.
96.8% dental implant survival for Groups A and B
respectively). Carrying out a comparative analysis
of the different approaches we came to the con-
clusion guided implant surgery offers many clinical
advantages compared to classic implant place-
ment surgery including: 1) implant placement
through the precision surgical guide is more accu-
rate than freehand placement into the osteotomy;
2) the guides allow installation of dental implants
in the most optimal position for future prosthetic
work; 3) the guides allow control of the implant
position, depth, and inclination; 4) guides reduce
surgical complications to a minimum; 5) guides
allow avoidance of bone augmentation proce-
dures by optimizing the use of available jaw bone;
6) guides allow flapless surgery with the preser-
vation of the periosteal microcirculation and less
chance of swelling; 7) with the guided implant

The Journal of Implant & Advanced Clinical Dentistry * 13
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CONCLUSION

Surgical dental implant guides can greatly reduce
the risks and the surgical time required for den-
tal implant surgery. Guided implant surgery may
be a more comfortable and predictable proce-
dure for both patients and clinicians provided
the surgery is done accurately and with care.
The technique should be performed by expe-
rienced professionals who have a previous
knowledge about the conventional technique. ®

surgery procedure, patients experienced pain less
intensely and for shorter periods of time; 8) guided
implant surgery was an easier treatment option
for patients with strong anxiety of surgery; 9) the
guided implant surgery technique reduces surgery
time compared to conventional implant place-
ment surgery. However, guided surgery presents
higher cost compared to conventional implant
placement surgery and requires significantly
more pre-surgical preparation time. Although

guided implant surgery presents higher cost and
requires more steps than the conventional tech-
nique, the satisfactory result reduces errors and
ensures treatment predictability and accuracy.

Correspondence:
Professor Gagik Hakobyan DMSc, PhD
prom_hg@yahoo.com
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Rehabilitation of Severe Maxillary

Noma Defect with Zygomatic Implants:
A Case Report

Nguyen Khanh Long DDS, PhD - Hoang Phong My DDS
Dinh Van Truong DDS « Nguyen Thanh Tung, DDS
Nguyen Dinh Phuc, DDS, PhD - Mai Van Cuong, DDS

Abstract

ygomatic implants have been recently
Z used for prosthetic rehabilitation in
patients with large maxillary defects. A
40 year old patient presented to our clinic with

Noma treated with free vascularized osteocuta-
neous fibula flaps. The resultant defect encom-

passed the total maxilla up to the lower rim of
the orbital and maxillary zygomatic arch. Four
zygomatic dental implants were placed suc-
cessfully and a full arch screw-retained fixed
prosthesis was later completed. The current
Case Report documents treatment of this case.

KEY WORDS: Zygomatic dental implants, full arch, maxilla, Noma
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INTRODUCTION

Noma (cancrum oris) is an ulcerative-necrotiz-
ing gingivostomatitis that leads to severe tissue
destruction of the face and is associated with a
high mortality rate. An ideal treatment of complex
maxillofacial defects requires the reconstruction of
bone, dental implants, and soft tissue of the oral
and paranasal cavities.” There are several possi-
bilities of surgical reconstruction such as micro-
vascular free flaps or regional flaps. Prefabricated
composite grafts from the fibula are an option to
restore the maxilla and nasal floor in patients with
this disease. It is very important to consider that
this kind of facial defect has a big impact on the
patient's quality of life."> Recently, zygomatic
implants have been documented for dental reha-
bilitation of large maxillary defects, even in cases
with no indication to grafting procedures.®* This
case report describes the rehabilitation of large
defect of maxilla due to Noma reconstructed by
vascularized fibular flap. Prosthetic rehabilita-
tion was supported by four zygomatic implants
positioned in the defect maxilla in order to cre-
ate a full arch screw-retained fixed prosthesis.

CLINICAL REPORT

A 40 year-old male with a severe maxillary defect
was admitted to the Department of Maxillofacial
Surgery, VNCB Friendship Hospital, Hanoi, Viet-
nam with history of microsurgical fibular flap treat-
ment of a maxillary defect due to Noma. Clinical
and CBCT examination revealed complete defect
of the maxilla up to the orbital rim and zygomatic
arch. The cutaneous fibular flap reconstructed
base of the nose, total palate covered by cutane-
ous flap. Vertical dimension was completely lost.

PREOPERATIVE PLANNING
WITH 3D DIGITAL PLANNING

A temporary denture was applied to restore ver-
tical dimension and used as a guide for implant
positioning. Cone beam computed tomography
(CBCT) 3D digital planning software for 4 zygo-
matic implants was applied using Invivo-5 (Anato-
mage, San Jose, CA). A transparent tray was
fabricated for a surgical template during surgery.

SURGICAL PROCEDURE

Surgery was performed under general anesthe-
sia. A mucogingival flap was raised, and fibu-
lar flap, zygomatic arch, lower rim of orbital was
exposed. Four Nobel Biocare (Branemark Sys-
tem Zygoma, Zygoma TiUnite® Implant, Nobel
Biocare, Goteborg, Sweden) zygomatic implants
were placed and platelet rich fibrin (PRF) was
used to cover implant collars. The reflected
flap was then sutured with resorbable suture.
A postoperative 7-day cycle of antibiotic ther-
apy (amoxicillin 1000 mg TID) was adminis-
tered. Analgesics were administered as required.
Sutures were removed 15 days after surgery. A
soft diet was recommended for the first 2 weeks.

A removable denture was used during
healing period over the implant plastic caps.

PROSTHETIC PROCEDURE
AND FOLLOW-UP

Four months after implant placement, the tempo-
rary cylinders were used to transform the remov-
able temporary denture to a fixed denture. The
denture was trimmed and adjusted to maintain
hygiene and stability. After 2 months, a definite
impression was taken and a final acrylic resin
fixed full arch prosthesis was completed. The
patient was re-examined at 1 week, 3 months, 6
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months, and 12 months post-insertion of the final
prosthesis. The patient was satisfied with the
esthetics and function of the maxillary prosthesis.

DISCUSSION

Recently, zygomatic implant solutions have
achieved important successes as the procedure
shows effective treatment results, cost-effective-
ness, improvements in healing time, and reduction
of the temporary inability to work, as is the case of
major grafting surgeries.>® As a result, zygomatic
implants help to minimize major surgery related
to collecting and grafting bone, reducing the
morbidity of treatment especially in patients with
advanced age or type of pathology that deter-
mines the surgical indications such post-traumatic
sequelae, post-oncological resections and severe
malformations*® In addition, bone grafting usu-
ally requires extensive healing time before fixture
placement and prostheses can be loaded with
consequent discomfort and limitation to social
life. In the present case, due to Noma defects
and history of reconstruction with fibula flap, large
resultant bony defects still persisted resulting in a
lack of vertical dimension and stability. Zygomatic
implants, introduced by Branemark in 1997 for
the prosthetic rehabilitation of patients with seri-
ous and extended defects of the jaws caused by
post-oncological resections, trauma or congeni-
tal malformations, have proven over the years a
valid alternative in the treatment of atrophy of the
jaws, presenting high success rates (96% in 10
years).34® In this case, the zygomatic implants
had good primary stability that made early loading
of a removable denture possible. Free vascular-
ized osteocutaneous fibula flap skin provided to
cover total palate and gingival soft tissues. Two
implants were placed half through fibular and
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half into zygoma or lower orbital rim to increase
stability of implant and fibular flap as well. Since
the patient lost all hard tissue landmarks of the
maxilla, the implants were placed manually into
planned positions. One implant was inserted at
lateral side of left nasal cavity rim that was differ-
ent from original plan. All implants were placed
with primary stability more than 50 Ncm. The tem-
porary fixed denture created excellent transitional
occlusion, good function and esthetic appearance
during the healing time. While the success rate of
zygomatic implants is above 80%, peri-implantitis
may occur in zygomatic rehabilitations.®® Peri-
implantitis is commonly found when a free soft tis-
sue flap was used to cover the defect. Even after
debunking, keratinized tissue grafts, and multiple
debridements, it remains difficult to control. Sil-
ver nitrate usually works well to control the peri-
implant granulation tissue. These patients are
required follow-up closely to ensure long-term
success. In the case with absence of maxillary
alveolar bone, this peri-implantitis does not com-
promise osseointegration, because the support
of the implants is on the zygomatic bone.® In this
case, there was no palatal or gingival keratinized
tissues and that made one implant collar exposed,
but there were not any significant problems of
the surrounding tissue after one year. In terms
of ongoing clinical implant follow-up, no attempt
was made at peri-implant probing for the zygo-
matic implants perforating the soft-tissue flap as it
was deemed important not to disturb the soft tis-
sue seal of the skin flap around the implant abut-
ments. At one year after surgery, the patient was
satisfied with the esthetics and function of the
maxillary prosthesis. Photographs documenting
treatment of this case are presented in figures 1-24.
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Figure 3: Intraoral photos with total palate covered by
cutaneous flap.

Figure 4: Intraoral photos with total palate covered by
cutaneous flap.

Figure 5: Preoperative planning with 3D digital planning Figure 6: Postoperative surgery CBCT.
for 4 zygomatic implants.
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Figure 9: Intraoperative photos of four nobel biocare
zygomatic implants placed (Branemark System Zygoma,
Zygoma TiUnite® Implant). PRF was used to cover implants
collar.

Figure 11: Intraoperative photos of four nobel biocare
zygomatic implants placed (Branemark System Zygoma,
Zygoma TiUnite® Implant). PRF was used to cover implants
collar.

Figure 10: Intraoperative photos of four nobel biocare
zygomatic implants placed (Branemark System Zygoma,
Zygoma TiUnite® Implant). PRF was used to cover implants
collar.

Figure 12: Intraoperative photos of four nobel biocare
zygomatic implants placed (Branemark System Zygoma,
Zygoma TiUnite® Implant). PRF was used to cover implants
collar.
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Figure 13: Temporary cylinders were used to transform Figure 14: Temporary cylinders were used to transform
removable temporary denture to fixed denture. removable temporary denture to fixed denture.

Figure 15: Temporary cylinders were used to transform Figure 16: Temporary cylinders were used to transform
removable temporary denture to fixed denture. removable temporary denture to fixed denture.

Figure 17: Final prosthetic wax try in. Patient evaluation Figure 18: Final prosthetic wax try in. Patient evaluation
and occlusal registration. and occlusal registration.
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Figure 19: Final prosthetic wax try in. Patient evaluation Figure 20: Final prosthetic wax try in. Patient evaluation
and occlusal registration. and occlusal registration.
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Figure 24: Final acrylic resin fixed full arch prosthesis.

Figure 23: Final acrylic resin fixed full arch prosthesis.
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CONCLUSION

Zygomatic implant-supported prosthesis is a reli-
able option to restore large defect of maxilla of
patients and offers a good chance to social rein-
tegration. Zygomatic implant seems to be a safe
and effective treatment option to rehabilitate
extensive maxillary defects such as that which
was seen with the case presented in this report.
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Treatment of a Complex Buccal

Dehiscence with an Immediately Placed
Dental Implant in an Infected Site: A Case Report

Dr. Britto Falcon-Guerrero'’

Abstract

Introduction: Different procedures to regen-
erate the bone loss are used with differ-
ent levels of success to achieve an adequate
osseointegration of the immediate implants.
The use of platelet-rich fibrin (PRF) with graft
materials enhance and accelerate the normal
guided bone regeneration (GBR) pathways.
This report describes the use of PRF as an
enhancer for the stability of an immediate implant
with a 1 year follow-up period in infected site.

Case report: this report describes a 41-year-old
female with chronic infection of tooth 12, who is
on loose and presents the total loss of the buc-

cal plate, identifying a complex bone defect. It
was treated with an increase in the alveolar ridge
using a xenograft and platelet-rich fibrin (PRF).
The tomographic results were reviewed 6 months
after the increase and the immediate placement of
the implant, and a one-year follow-up is evaluated.

Conclusion: The current case report sug-
gests that the use of PRF can aid the clini-
cal success of bone augmentation of the
infected alveolar crest together with the imme-
diate placement of the implant with little pri-
mary stability. To confirm this finding of this
single case, additional studies may be warranted.

KEY WORDS: Dental implants, immediate placement, infection, prosthetics
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Figure 1a: Preoperative view of tooth #12 (FDI tooth
numbering system).

INTRODUCTION

The infective process represents a contraindi-
cation to implant insertion as the infection may
interfere with the healing process, hinder osseo-
integration, and ultimately lead to implant failure.
Recently, Zuffetti et al. reported that the place-
ment of implants into infected sites immedi-
ately after tooth extraction is a safe option, even
when the implants are loaded immediately or
early.! Guided bone regeneration (GBR) is a
widely used technique with predictable results
in terms of bone augmentation with immedi-
ate placement of dental implants. Several mate-
rials and membranes have been used along
with the GBR over the years. GBR with non-
absorbable membrane can produce a success
close to 100% for vertical increase of the alveo-
lar ridge, however it has some disadvantages.?®

Platelet rich fibrin (PRF) is a three-dimensional
autogenous biomaterial that is obtained by sim-
ple and rapid centrifugation from patient blood

Falcon-Guerrero

Figure 1b: Periapical radiograph.

Figure 1c: Cone beam computed tomography (CBCT)
study.

samples. Currently, PRF membranes are receiv-
ing more attention, essentially because of their
simplicity, cost-effectiveness, user-friendliness,
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Figure 2c: Trapezoidal full-thickness surgical flap.

and being a new ‘“revolutionary” alternative in
therapies based on platelet concentration.* The
use of platelet concentrate derivatives, enriched
with growth factors and leukocytes, improves
osteogenic differentiation and bone forma-
tion. A recently developed product has been
introduced to manufacture bone graft matrix
enriched with growth factors (also known as
“Sticky bone”) that uses autologous fibrin glue.
The sticky bone provides stabilization of the

26 -+ Vol.11,No.2 * May2019

Figure 2b: Anatomic piece.

bone graft in the defect and, therefore, acceler-
ates tissue healing and minimizes bone loss dur-
ing the healing period. Being an alternative to
the titanium mesh or block bone procedure.®

The aim of this report is to evaluate the man-
agement of a complex alveolar dehiscence in
an infected site with a combination of xenograft,
PRF and immediate placement of an implant with
minimal primary stability during the same surgery.

CASE REPORT

A 41-year-old female presented with a mobile
tooth #12 (FDI tooth numbering system) in
August 2017 to the author’s dental office. The
patient indicated increasing mobility of the tooth
over a year's period of time and desired to replace
the tooth with a dental implant. Intraoral exami-
nation revealed an acrylic crown on tooth #12,
with chronic infection, mobility, and edema. The
periapical radiograph showed an intra-radicular
pin (without endodontic treatment), radicular frac-
ture, and a wide periapical radiolucent image. This
was confirmed by the cone beam tomography
(CBCT) study, showing a total loss of the vestibu-
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Figure 3a: Collection tubes with A-PRF clots.

lar plate, a thin cortical palatal bone, and the pres-
ence of a wide periapical reaction (Figs. 1a-c).

The autor proposed to perform the extraction
of the affected tooth and installation of an imme-
diate implant, accompanied by GBR with PRF
and resorbable collagen membrane, finishing later
with a screwed Crown. The patient accepted
the treatment plan and provided informed con-
sent. She was treated 24 hours before surgery
with 500 milligrams of amoxicillin / clavulanic acid
every 8 hours for 7 days and 0.12% chlorhexidine
gluconate every 12 hours for 2 weeks. Complete
mouth scaling was performed before the surgery
to reduce the risk of bacteremia. Atraumatic sur-
gical extraction of the fractured tooth #12 was
performed under local anesthesia with 2% lido-
caine. Then, a full-thickness trapezoidal flap was
raised above the margins of the defect, exposing
it in its entirety and the lesion was curetted clean
(Figs 2a-c). A small osteotomy was performed
in the apical third for the implant. The PRF was
prepared before the implant was installed. 20cc
of venous blood was taken from the forearm vein
and blood was divided equally in 6 ml tubes with-

Figure 3b: i-PRF with xenograft.

Figure 3c: Sticky bone.
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Figure 4b: Immediate implant placement.

Figure 4c: Second layer of sticky bone that covers the
implant and the entire surgical area.

out any type of anticoagulants. To obtain the autol-
ogous fibrin glue (i-PRF), the tubes were placed
in a centrifuge at 700 rpm for 3 minutes. This
was used to make “sticky bone” This was com-
bined with a bone matrix of bovine particulate ori-
gin (xenograft). For the PRF membrane (a-PRF),
the blood was centrifuged for 8 minutes at 1200
rom6; The a-PRF membrane was formed from four
clots of a-PRF, which were then dried in a metal
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Figure 4d: PRF membrane placement.

box (Figs. 3a-c). Next, a portion of the sticky bone
was placed in the apical base of the defect and a
conical internal hexagon implant of 3.3 x 11.5mm
was placed achieving only minimal stability. We
covered everything with a larger portion of sticky
bone around the implant and then covered every-
thing with the PRF membranes. Finally, a colla-
gen membrane of porcine origin was placed and
sutured with 5-0 polyglycolic acid suture until it
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Figure 4e: Collagen membranes placed.

was closed. A removable provisional prosthesis
was installed, to be used only for aesthetic rea-
sons (Figs. 4a-f). Celecoxib (200 milligrams) with
ketorolac (10 milligrams) was prescribed to con-
trol discomfort and inflammation every 8 hours for
4 days. The patient was instructed not to brush
the surgical sites for 7 days, but instead to rinse
twice daily with 0.12% chlorhexidine gluconate
for two weeks. After 6 months the patient was
evaluated with a tomographic study evidencing
the bone gain. The case was finiahed with the
installation of a screw metal-ceramic crown (Figs.
5a-d). One year following final restoration, the
implant site was found to be healthy and with sta-
ble bone levels, managing to satisfy the aesthetic
and functional needs of the patient (Figs. 6a-d).

DISCUSSION

To preserve the alveolar bone level from the col-
lapse caused by healing and to reduce treatment
time, some clinicians began to install the implant
immediately into the postextraction socket, includ-
ing in sites exhibiting pathology. The high sur-
vival rate obtained in several studies supports

Figure 4f: Suture closure.

the hypothesis that implants may be success-
fully osseointegrated when placed immediately
after extraction of teeth presenting endodontic
and periodontal lesions.” Le et al.® found that in
healthy bone ridges with large defects (more than
5 mm deep), a partial improvement is achieved in
90% of cases, without achieving any total regen-
eration. In comparison, our case was performed
in an infected site with immediate implantation
and minimal primary stability with a total loss of
the buccal plate, and still achieved complete
bone regeneration. In GBR procedures, the
non-resorbable membrane has been accepted
as the gold standard despite its many disadvan-
tages, including a second surgery for removal of
the membrane, increased patient morbidity, early
exposure of the membrane if there is a lot of ten-
sion of the flap and the dehiscence of the wound
with subsequent contamination.?®  Grunder et
al.’® used a bone substitute and a membrane rein-
forced with titanium, together with the implants
in sites where buccal bone walls were missing,
obtaining a horizontal and vertical bone gain.
However, they installed the implants 8 weeks
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Figure 5a: Results after 6 months.

Figure 5c: Activation and impression to open tray.

after the tooth extraction. Unlike in this case,
we installed the implant immediately together
with the bone regeneration, accompanied with
PRF and reabsorbable collagen membrane.

Reports often associate autologous PRF
with early bone formation and maturation; accel-
erated healing of soft tissues, and reduction
of post-surgical edema, pain and discomfort.
Being an advanced and original tool in regenera-
tive dentistry, PRF represents a strong alterna-
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Figure 5d: Screw secured Crown.

tive and a supposedly profitable biomaterial for
repair and regeneration. Some consider them
as a new era of “super” biomaterials.*®* Miron
et al.'" reported that i-PRF demonstrated the
ability to release higher concentrations of vari-
ous growth factors and induced greater fibro-
blast migration and expression of platelet-derived
growth factor (PDGF), transforming growth fac-
tor-betal (TGF-B) and collagen."" Varela et al.'?
reported that i-PRF is a good method for the



Figure 6a: Rradiographic control 1 year follow-up.

healing of soft and mineralized tissues consid-
ering the formation of a three-dimensional net-
work of fibrin that includes platelets, leukocytes,
type | collagen, osteocalcin and growth factors.

“Sticky bone” is a homogeneous product that
contains important elements for bone formation.
It contains the mineral scaffold for the bone cells
necessary for bone formation. And it also contains
the growth factors necessary for the stimulation
of differentiation or migration of cells.'® How-
ever, Dragonas et al.'* found that the use of i-PRF
in ridge augmentation procedures could not be
adequately evaluated. Waleed et al.'® evaluated
the effectiveness of the sticky bone and the PRF
membrane in the treatment of the dehiscence
defect around the dental implant in a narrow max-
illary rim and concluding that this can increase
the quality (density) of newly formed bone and
improve the rate of new bone formation. Zhan-
get et al.'’® proposed the freeze-drying of PRF to
address storage problems and the delayed clinical

Falcon-Guerrero

Fibure 6b: Emergence profile.

Figure 6c: Clinical view.

application of fresh fibrin rich in platelets. Finding
that lyophilization at -1960C does not influence to
a large extent the expression of bioactive factors,
the microstructure of fibrinogen or the clinical
effects of PRF. Sarnachiaro et al."” conclude that
tooth extraction without a flap and the immediate
placement of the implant in an alveolus with labial
bone dehiscence is a viable clinical technique to
reconstruct the absence of the vestibular bony
table, finding a gain of 3 mm. In our case, we
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found a bone gain of up to 4.5 mm from the ves-
tibular plate using PRF. Chenchev et al.”® found
that the use of a-PRF and i-PRF may be benefi-
cial for bone augmentation of the alveolar ridge
4 months before implant installation. In
our case, we Iimmediately installed the
implant and with better results in bone
augmentation and implant stability.

CONCLUSION

The current case report suggests that the use of
PRF can aid the clinical success of bone augmen-
tation of the infected alveolar crest together with
the immediate placement of the implant with little
primary stability. To confirm this finding of this sin-
gle case, additional studies may be warranted. @
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Revision Treatment of Failed lliac Crest Grafts

with a Small Diameter Dental Implant:
A Case Report

Rohit Mathur, BDS, MPH, MS' « Jack Piermatti, DDS' « Chiu-Jen Hsu, DDS'
Max Nahon, DDS? « Thomas J. Balshi DDS, FACP, PhD'

Abstract

Background: Using dental implants to restore
completely edentulous patients is rapidly becom-
ing the top adopted treatment protocol. When
restoring completely edentulous patients, there
are 2 main options: removable or fixed prosthet-
ics. However, when a patient has limited to no
bone, there are fewer options for the patient.

Methods: A 64-year female presented with 2
implants in the position of teeth #'s 3 and 14. The
patient had a history of an iliac crest transplant
graft with endosseous implants following which
the patient had received a fixed screw retained
prosthesis. The graft underwent resorption and
the patient lost 2 of the 4 original implants. Con-
sequently, the patient then received an overden-
ture with locator attachments on 2 implants. At
that time, the patient’s chief complaint was “the
denture does not stay in” and she wanted to
investigate alternative treatment options. She
had no available residual bone for implant place-

ment but was a candidate for a fixed restoration
using zygomatic and pterygomaxillary implants.
The patient, however, declined any major surgical
procedures and thus was not treated with these
particular dental implants. CBCT revealed a small
amount of bone in midline and a 3 mm diameter
implant was placed. A bar was designed with
Hader clips and locators. A Vitallium 2000 frame
was designed to strengthen the denture and a
bar supported partial overdenture was delivered.

Results: The current treatment adding one 3.0 mm
diameter implant at the midline does provide stabil-
ity for the overdenture bar and removable prosthe-
sis. The 1 year follow up shows promising results.

Conclusion: Treatment history demonstrates the
frequent sequalae to iliac crest transplant proce-
dures to the atrophic maxilla. When patients decline
extensive surgery a bar overdenture supported
by 3 implants serve as a viable treatment option.

KEY WORDS: Small diameter dental implant, severe maxillary defect, dental prosthetics,
Hader Bar, Case Report
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BACKGROUND

Dental implants are commonly used in restor-
ing edentulous and partially edentulous
patients. In order to place dental implants,
an adequate amount of bone is required in all
three dimensions. In the maxilla, bone loss
can be so severe that less than a millime-
ter of bone remains between the oral cavity
and nasal or sinus cavities." Several augmen-
tation procedures using autogenous, allo-
geneic, xenogeneic, and synthetic materials
have been described and are used routinely.
Autogenous grafting involves bone which
that is harvested and grafted from the same
patient. Autogenous bone can be harvested
from intraoral sources like chin, mandibular
ramus, maxillary tuberosity, or they can be har-
vested from extraoral sources such as the iliac
crest, the fibula, and even parts of the skull.?

Dental literature has shown that predict-
able results can be achieved when fixed res-
torations are done on implants placed in sites
that received bone augmentation.®* The gold
standard for grafting deficient ridges/jaws is
still autogenous bone. Anterior iliac crest bone
block grafting is a well-documented and estab-
lished treatment option to gain sufficient bone
volume for placing dental implants. This tech-
nique involves an extraoral donor site and is
used for extensive alveolar ridge augmentation.*
Using iliac crest as a donor site has an advan-
tage of simple accessibility and the potential
abundant for an amount and quality of Bone.®

When planning for the restoration of den-
tal implants, there are 2 main options: either
removable or fixed with each having its own
advantages and disadvantages. Many fac-
tors need to be taken into account during the

decision process on whether an implant-fixed
complete denture or implant overdentures
are best suited for patients.® It is shown that
patients are satisfied with their implant-sup-
ported prostheses in the edentulous maxilla
with regard to their well-being and the cost-
utility, irrespective of whether the restoration
was fixed or a removable bar overdenture.”

In terms of the overdenture retention mech-
anism, either a bar or stud/locator attach-
ments can be used. The choice of attachment
is influenced by the amount of retention, arch
morphology, cost and patient expectations.®
In addition, implant angulation plays an impor-
tant role.® Splinting maxillary implants for a
maxillary overdenture is shown to have sig-
nificantly lower stress levels in the immedi-
ate surrounding bone.’ There is an increased
possibility of peri-implant bone loss when
unsplinted implants are used in maxilla.'

It is shown that implants that are placed in
sites that received block autogenous block
bone grafts have an implant success rate of
97%."> However a recent systematic review
concluded the range of implant survival and
success rates in autogenous block bone grafts
to be 73.8% to 100% and future studies with
longer follow-ups are required.”® A history of
previous implant loss can also be an indicator
of future implant loss.™ It is of significant con-
cern when all the grafting, implants and resto-
ration fails in these patients. With limited to no
bone, there are few options for the patient. The
patient can go back to a conventional denture
or they can receive either zygomatic and ptery-
gomaxillary implants which have shown predict-
able results.”®'® Additionally, the patient can
also receive sinus elevations or Re grafting.!”
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Figure 3: Intra oral view after implant placement.

CASE REPORT

A 64-year old female presented to the postgradu-
ate clinic at NOVA Southeastern University Col-
lege of Dental Medicine with two Branemark
implants in the position of #'s 3 and 14 with loca-
tor abutments. The patient had teeth #'s 2 and
15 present and had survey crowns with mesio-
occlusal rest seats. The patient’s chief complaint
was “the denture keeps getting loose every 4
to 6 weeks and | need to frequently change the
nylon attachments. Also | hate having my denture
cover the roof of my mouth!” A pre-treatment pan-
oramic radiograph is shown in Figure 1. She had
a history of iliac crest grafts about 14 years ago.
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Figure 4: Bar on the cast.

The patient had received a screw retained fixed
detachable restoration supported by four implants.
Four years after grafting two implants failed and
the patients fixed restoration was taken out and
new implant placement was planned. However,
there was no bone available for implant place-
ment and the patient declined aggressive graft-
ing/major surgical procedures as she claimed,
“it took her a few years to recover from the hip



Figure 7: Final restoration.

grafts and she does not want to go through any
of it again” As a result, the patient received a
maxillary overdenture retained with two implants.

For the last 8 years patient has not been satis-
fied with that treatment and wanted to investigate
an alternative form of treatment. A new CBCT
scan was taken that revealed a knife edge ridge
but small amount of bone for implant placement
in #8/9 area. The patient was then referred to

Figure 6: Wax try-in with frame.

Figure 8: 1 year follow up of bar.

the Oral Surgery department. A Dentsply Astra
EV 3.0 X 8.0mm implant was placed with a cover
screw in the #8/9 site for unloaded bone healing.
Four months later, a second stage surgery uncov-
ered that implant. The implant was mechanically
stable and appeared to be osseointegrated. The
patient returned to the prosthodontic department
for restorative treatment. It was decided to con-
struct a bar overdenture as the patient is high risk
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Figure 9: 1 year follow up of the prosthesis.

for implant failure and bar overdenture seems to
show better result than unsplinted implants.'® ™

The patient now presented with 3 implants
in the area of #'s 3,8,14 and two survey crowns
on natural teeth #'s 2 and 15 as seen in the
panoramic radiographic of Figure 2. Since Astra
does not make a castable abutment to the fix-
ture, a uni-abutment was placed on the #8/9
implant (Figure 3). A fixture level for #3 and
14 and an abutment level #8 open tray impres-
sion was made after splinting the impression
copings with GC pattern resin (GC America
Inc, Alsip, IL). A soft tissue master cast was
poured in resin rock (Whip Mix Corp, Lou-
isville, KY). Tooth setup was done and tried
in. A verification jig was made to verify posi-
tion of the implants. The patient approved the
esthetics and case was sent to the lab and a
cast metal screw retained bar was fabricated.

The bar had four Hader clip attachments,
two locator attachments in the posterior and
a vertical stop in the anterior for a positive seat
of the metal framework in the overdenture (Fig-
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Figure 10: Planning of Zygomatic and Pterygomaxillary
implants.

ure 4). The bar was tried in and the one screw
test (Sheffield test) was performed to verify pas-
sive seating (Figure 5). After the bar was tried
in, a custom tray was used to do border mould-
ing and the bar was picked up in Polyvinylsilox-
ane impression material. Case was sent back to
the lab and a refractory cast was made. Vital-
lium 2000 (Dentsply Sirona, York, PA) frame was
made around the bar extending bracing arms
on the lingual portion of #'s 2 and 15 and hav-
ing a knife edge surface to blend with the palatal
soft tissue. The frame along with the wax try in is
shown in Figure 6. After the wax try in and final
patients’ esthetics approval the overdenture was
sent to the lab for processing. Once the final pro-
cessed denture was received all the attachments
(Hader clips and locators) were processed in the
denture. Final restoration is shown in Figure 7.
The patient was satisfied with the fit and retention
of the new prosthesis. She was seen for a 1 year
follow up and did not require any of the plastic
overdenture attachments replaced. Figures 8 and
9 show the bar and denture at 1 year follow up.



DISCUSSION AND
CONCLUSION

For this patient, a revision treatment protocol is
presented in which a patient received secondary
treatment after the iliac crest bone graft under-
went massive resorption. It is a challenge try-
ing to revise a treatment of failed grafting. As
the patient did not want any more extensive
surgery the treatment options are very limited.
Although the use of zygomatic implants could
provide support for a fixed screw retained pros-
thesis, they also require extensive surgery.'®

Hader clips are one of the most com-
mon methods of retention for bar overden-
ture. However locator attachments provide
better retention than Hader bar/yellow clips
but a smaller loss of retention force is seen
with Hader clips.'® In order to have advan-
tages of both, the bar was designed to include
Hader clips and locator attachment system.

Vitallium 2000 (Dentsply Sirona, York, PA)
is a Co-Cr-Mo alloy. It was used as a frame
inside the overdenture because it has higher
surface hardness than the Co-Cr-Mo-Ni alloy
because of the high content of Co and Cr. In
addition, the alloy had better corrosion resis-
tance at pH values of 5.0 and 2.5 because
of increased resistance of the oxide film.?°

This patient treatment history demon-
strated the frequently found sequalae to iliac
crest transplant procedure to the atrophic
maxilla. Intra graft implants are often difficult
to maintain osseointegration. Once implants
are lost the graft deteriorates with subse-
quent denture pressure on residual ridge.

Zygomatic implants according to DTX studio
plan (Nobel Biocare, Yorba Linda, CA) shown in
Figure 10 indicate that a fixed prosthesis would

be a possible revision treatment but requires rigor-
ous surgery. The current treatment adding one 3.0
mm diameter implant at the midline does provide
stability for the overdenture bar and removable
prosthesis. Should any of the 3 implants loose
osseointegration, the patient could elect to have
zygomatic and Pterygomaxillary implant placed to
support a screw retained fixed Prosthesis. The one
year follow up however, appears to be providing
the patient with sufficient stability and function. ®
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