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(57) ABSTRACT

A surgical technique for harvesting an autogenous symphysis
bone graft including making a single vertical incision to the
symphysis area of a patient and harvesting bone from the
symphysis area of the patient’s mandible. The single vertical
incision is made parallel to muscle fibers of the patient’s chin.
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1
SURGICAL TECHNIQUE FOR HARVESTING
AUTOGENOUS MANDIBULAR SYMPHYSIS
GRAFT

GRANT OF NON-EXCLUSIVE RIGHT

This application was prepared with financial support from
the Saudia Arabian Cultural Mission, and in consideration
therefore the present inventor{s) has granted The Kingdom of
Saudi Arabia a non-exclusive right to practice the present
invention.

BACKGROUND OF THE INVENTION

1. Field of the Disclosure

The disclosure includes a process for immediate implant
placement and provisionalization of a maxillary lateral inci-
sor with a chronic buccal infection and a defective buccal
plate including harvesting autogenous bone from the man-
dibular symphysis area with a single vertical incision.

2. Description of the Related Art

Restoration in the anterior region of the mouth is challeng-
ing both from the surgical and prosthetic point of view. The
goal of implant therapy today is not only to attain osseointe-
gration of the implant but also to enhance and maintain the
soft tissue esthetics around dental implants. Maintenance of
the soft tissue architecture around the implant restoration to
nmumic the contra lateral tooth in the anterior esthetic area is a
requirement for a successtul restoration. Immediate implant
placement and loading maintains the soft and hard tissue
architectures, avoid need for additional surgeries, and shorten
treatment time (Chen S T, Wilson T G Ir, Hammerle C H,
“lmmediate or early placement of implants following tooth
extraction: Review of biologic basis, clinical procedures, and
outcomes,” Int. J. Oral Maxillofac Implants. 2004; 19 (suppl):
12-25; Koh R U, Rudek I, Wang H L. “Immediate implant
placement: positives and negatives,” Implant Dent., 2010
April, 19(2):98-108; and Lazzara R J, “Immediate implant
placement into extraction sitest Surgical and restorative
advantages,” Int. J. Periodontics Restorative Dent., 1989,
9:332-343—incorporated herein by reference). Clinical trials
showed that a high success rate of the immediate implant
placement in fresh extraction alveolus (Kan JY, Rungcharas-
saeng K., “Immediate placement and provisionalization of
maxillary anterior single implants: a surgical and prosthodon-
tic rationale,” Pract. Periodontics Aesthet. Dent., 2000: 12(%):
817-24; Botticelli D, Berglundh T, Lindhe 1., “Hard-tissue
alterations following immediate implant placement in extrac-
tion sites,” J. Clin. Pericdontol, 2004; 3 1.820-828; Chen S T,

Darby 1 B, Reynolds E C, “A prospective study of non- :

submerged immediate implants: clinical outcomes and
esthetic results,” Clin. Oral Impl. Res., 2007; 18:552-5623—
incorporated herein by reference). Careful analysis of soft
and hard tissue is prerequisite for an immediate implant

placement in the anterior region of the mouth (Kois J C, Kan :

1Y, “Predictable peri-implant gingival aesthetics: surgical
and prosthodontic rationales,” Pract. Proced. Aesthet. Dent.,
2001 13(9): 691-8—incorporated herein by reference). Kois
named five diagnostic factors vsed to assist a predictable
immediate implant placement (Kois J C., “Predictable single-
tooth peri-umplant esthetics: Five diagnostic keys,” Com-
pend. Contin. Educ. Dent., 2004: 25:895-896, 898, 900
passim; quiz 906-897—incorporated herein by reference).
Three of five diagnostic factors are the form, biotype of the
periodontivm and the height of the alveolar crest prior to the
tooth extraction wlich addressed the importance of soft and
hard tissue components. Presence of a chronic apical or peri-
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odontal infected residual socket may be considered as a con-
traindication for the immediate implant placements
{Schwartz-Arad D, Chaushu G. Placement of implants into
fresh extraction sites: 4 to 7 years retrospective evaluation of
95 immediate implants. ] Periodontol 1997; 68:1110-1116—
mncorporated herein by reference). An infected alveolus con-
firms the presence of the bacteria that will induce inflamma-
tory activity, increase the bone resorptive process and result in
ahigher risk of implant failure (Canipos M 1, dos Santos M C,
Trevilatto P C, Scarel-Caminaga R M, BezertaF ], Lne S R.,
“Early failure of dental implants and TNF-alpha (G-308A)
gene polymorphism,” Implant Dent. 2004; 13:95-101—in-
corporated herein by reference). Lindeboom et al. compared
the survival rate of immediate and delayed implant placement
mto infected residual alveolus (Lindeboom J A, Tjiook Y,
Kroon F H., “Immediate placement of implants in periapical
infected sites: A prospective randomized study in 50
patients,” Oral Surg. Oral Med. Oral Pathol. Oral Radiol.
Endod., 2006; 101:705-710—incorporated herein by refer-
ence). The author showed a 92% survival rate of immediately
placed implants compared with a 100% survival rate of
delayed placement implants. Additionally, there was more
mid-buccal soft tissue recession in the immediate placement
compared with the delayed placement protocol one year after
placement. In another study by Seigenthaler et al. demon-
strated an equal survival rate of the immediate and delayed
implant placement into infected socket (Siegenthaler D W,
Jung R E, Holderegger C, Roos M, Hammerle C H,,
“Replacement of teeth exhibiting periapical pathology by
immediate implants: A prospective, controlled clinical trial,”
Clin. Oral Implants Res., 2007; 18:727-737—incorporated
herein by reference). Complete debridement of the alveolus
with a primary stability of the implant is prerequisite for
immediate placement. Immediate placement of an implaat in
presence of a chronic infection with a deficient buccal plate in
a patient with a high smile line is very challenging and com-
plex. Autogenous bone graft harvested from intraoral or
extraoral sites has been used for predictable guided bone
regeneration (Misch C M, Misch C E., “The repair of local-
ized severe ridge defects for implant placement using man-
dibular bone grafts,” Implant. Dent., 1995 Winter; 4(4):261-
7; and Pikos M A, “Mandibular block autografts for alveolar
ridge augmentation,” Atlas Oral Maxallofacial Surg. Clin. N.
Am, 20055 (13):91-107—incorporated herein by reference).
There are certain complications of the donor sites have been
reported {Toscano N J, Shumaker N, Holtzclaw D H., *“The
Art of Block Grafting: A review of the surgical protocol for
reconstruction of alveolar ridge deficiency,” I. Implant. Adv.
Clin. Dent., 2010; Vol. 2, No. 2; Misch C M., “Comparison of
intraoral donor sites for onlay grafting prior to implant place-
ment,” Int. J. Oral. Maxillofac. Implants, 1997, 12:767-776—
mncorporated herein by reference).

A surgical process and the restorative protocol for an
immediate implant placement and provisionalization in the
presence of large periodontal abscess with a buccal plate
defect in a highly esthetic demanding area 1s described by
harvesting an autogenous mandibular symphysis graft hae-
vested with a single vertical incision.

Autegenous bone graft has been used as a gold standard for
gratiing procedure due to the osteogenic, osteoinductive, and
osteloconductive capacity. Intraoral harvested bone from
mandibular symphysis can be used for predictable guided
bone regeneration (GBR). The increase of popularity of using
the mandibular symphsis as a donor sites is dve to the Local
availability of the donor sites eliminate need for extraoral
sources, up to 10 cc of Corticorcancelious bone graft can be
harvested, and a predictable bony gain up to 6 mum in hori-
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zontal and vertical dimensions. However, while the mandibu-
lar symphysis has many advantages, there are some compli-
cations of vsing such technique making it less attractive for
dental practitioners. Post-operative morbidity and patient dis-
comfort have been reported as a major concern of harvesting
bone from the mandibular symphysis. Misch reported that
29% of patients reported alter lower incisors sensation, 9.6%
had a paresthesia for up to six months, and 10.7% had incision
dehiscence at the donor site. Chin ptosis is also a concem due
to the disturbance of the muscle attachments due to bone
harvesting from the mandibular symphysis area.

BRIEF SUMMARY OF THE INVENTION

The foregoing paragraphs have been provided by way of
general introduction, and are not ntended to Limit the scope of
the following ¢laims. The described embodiments, together
with further advantages, will be best understood by reference
to the following detailed description taken in conjuaction
with the accompanying drawings.

In one aspect the present disclosure describes a surgical
technique for implant placement and provisionalization of an
incisor that includes harvesting autogenous bone.

In another embodiment the disclosure includes harvesting
autogenous bone from a mandibular symphysis area.

In a further embodiment of the disclosure autogenous bone
is harvested from a mandibular symphysis area with a single
vettical surgical incision.

In a further embodiment of the invention a single vertical
incision 13 used to harvest autogenous bone from a mandibu-
lar symphysis area using an incision parallel to muscle fibers
of a patient’s chin.

In a further embodiment of the invention a single vertical
incision 13 made to a patient’s chin without muscular detach-
ment.

In a further embodiment of the invention harvested bone
from a symphysis area is used to generate a defected areainan
oral cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the disclosure and many
ofthe attendant advantages thereof will be readily obtained as
the same becomes better understood by reference to the fol-
lowing detailed description when considered in connection
with the accompanying drawings, wherein:

FIG. 1: Periapical radiograph of tooth #10, January 2003;

FIG. 2: Periapical radiograph of tooth #10, August, 2003;

FIG. 3. Pretreatment frontal view;

FIG. 4a: Bone sounding, distal of tooth #9,

FIG. 4b: Pretreatment bone sounding, mesial of tooth #10;

FIG. d4¢: Bone sounding, distobuccal of tooth #10;

FIG. 44: Bone sounding, distal of tooth #10;

FIG. 4¢: Bone sounding, mesial of tooth #11;

FIG. 5. Tetracycline antibiotic application;

FIG. 6: Microbial sample for culture test;

FIG. 7a: A traumatic extraction of tooth #10;

FIG. 7b: L-shaped fracture of tooth #10;

FIG. 8a: Tomographic radiograph mesial to tooth #26;

FIG. 84: Incision design for Symphysis donor site;

FIG. 8¢: Outline of symphysis block graft;

FIG. 9: Anterior maxillary recipient site defect after com-
plete debridement of the lesion;

FIG. 10: Surgical procedure of implant placement with
guide;

FIG. 11: Autogenous bone graft placed on the labial side
cover the exposed thread;
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FIG. 12: The temporary abutment and crown were seated
on the implant;

FIG. 13: Soft tissue healing 3 months afier the implant
placement;

FIG. 144: Post-treatment bone sounding, mesial of tooth
#10;

FIG. 145 Post-treatment bone sounding, mid-buccal of
tooth #10;

FIG. 14¢: Post-treatment bone sounding, distal of tooth
#10;

FIG. 154 The final restoration, & months after wmplant
placement of tooth #10,

FIG. 155: Periapical radiograph six months after the
implant placement of tooth #10; and

FIG. 16: The final restoration, 3 vears after implant place-
ment of tooth #10;

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings, wherein like reference
numerals designate identical or corresponding parts through-
out the several views.

Autogenous bone grafting includes harvesting bone from a
single individual and returning the bone to the donor. Autog-
enous bone grafting is used to enhance bone volume n the
maxilla and/or mandible before implantation of a device ora
replacement tooth. Autogenous bone grafting may also be
used for reconstructive purposes, for example, where bone
has been compromised due to bacterial infection, degenera-
tion of frawma.

Conventional autogenous bone grafting utilizes bone har-
vested from various areas of the body and mouth. For
example, bone may be harvested from the tibia, fibula,
scapula, ribs and from portions of the mouth. In the present
nvention bone harvesting occurs from the maxilla or man-
dible of a patient. Preferably autogenous bone harvesting is
carried out in a single treatment protocol with bone grafting
and/or placement of an iniplant.

Preferably the harvested bone graft is oversized such that it
may fully accommodate the area for implant and/or recon-
struction. Any overage in harvested bone may be trimmed for
amore precise fit. In another embodiment of the invention one
or more of bone marrow and cancellous bone is combined
with the autogenous bone graft. The bone marrow and/or
cancellous bone may be packed into a bone cavity prior to or
concurrently with the autogenous bone graft. Preferably the
autogenous bone graft is the outermost portion of the miplant
area.

EXAMPLE

This patient is a 43 years old Caucasian female who was
referred to the Center for Implant Dentistry at Loma Linda
University dental school. Her chief complaint was “Thave had
an infection in my vpper front tooth for more than seven
months™. A lesion with a buccal fistula track and purulent
discharge started on tooth #10 1n January 2003. The diagnosis
was a localized petiodontal abscess (FIG. 1). Scaling and root
planning was performed and the patient was placed on sys-
temic antibiotics; Amoxicillin 300 mg (1 cap g8 hrs for 1
week) and Clidamycin 300 mg (1 tab g6 hrs for 1 week) on
separate occasions. The exudate ceased while the patient was
taking the antibiotic and would return shortly after the anti-
biotic course was finished, The patient was transferred from
the periodontic department to the endodontic department for
a pulpal evaluation. The diagnosis was a primary endodontic
lesion with secondary periodontal involvement. Pulpectomy
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and root canal treatment was performed using MTA material.
Patient was under endodontic evaluation for six months (FIG.
2). The lesion did not respond to any further antibiotic treat-
ment. In September 2003, the patient was transferred to the
implant department for possible implant placement in area of
tooth #10. Review of the patient’s medical history revealed
that patient had no medical contraindications to surgical and
prosthodontic treatment. The patient admits to have two alco-
lol cocktails per day with no history of smoking. The Patient
is not aware of any parafunctional oral habits and oral hygiene
regimen consists of brushing twice a day with flossing,

Clinical examination of tooth #10 revealed that there is no
mohility and no pain on stick biting. The sofi tissue evaluation
revealed buccal fistula with a discharge buccal to tooth #10
(FIG. 3). Two periapical radiographs taken in different angles
showed a buccal bone defect that has progressed considerably
compared to the periapical radiograph made at the initial
exam. The initial impression was a persistent chronic peri-
odontal abscess due to a possible root fracture. The patient
selected an implant to replace the fractured tooth. Upon clim-
cal exam the patient presents a thin gingival biotype. The
mesial and distal papilla scored grade 2 according to inter-
dental papilla loss classification (Jemt T.. “Regeneration of
gingival papillae after single-implant treatment,” Int. J. Peri-
odontics Restorative Dent., 1997 August; 17{4): 326-33—
incorporated herein by reference). The bone sounding was as
follow; 3 mm on distal of tooth #9, 9 mm on mesial of tooth
#10, 7 mm on mid-buccal and 10 mm on distal of tooth #10;
and 3.5 mm on mesial of tooth #11. The tooth shape was
triangular (FIG. 4). The patient has a lugh smile line with a
symmetrical gingival zenith.

The dilemma exists if the extraction and bone graft were
performed first and then delayed implant placement, which
could lead to a hard and soft tissue changes Immediate
implant placement and provisionalization will preserve the
soft tissue contour, however the buccal abscess has not been
responsive to systemic antibiotics and may complicate the
implant placement stability and jeopardize the bone graft
needed to repair the buccal defect.

Procedure in Detail

Local application of a tetracycline antibiotic {500 myg dilu-
ated in 10 cc of saline) was done every other day for a one
week (FIG. ). The buccal fistula was resolved by the fifth
day. The buccal area of tooth #10 were wiped and isolated,
and intracrevicular microbiology samples were taken for
Gram stamning and culture methods after one week of the
topical antibiotic application (FIG. ). The results; there was

no anaerobic organisms seen, no anaerobic culture growtl :

and no polymorphonuclear leukocytes. A chiorhexidine glu-
conate 0.12% oral rinse (Peridex, 3M ESPE Dental Products,
St Paul, Minn. ) prescribed to be used one week before and one
week after the surgery.

Alocal anesthesia (2% Xylocaine with 1:100 000 epineph- -

rine, [nc, New Castle, Del.) admimstered labially and pala-
tally. The tooth was atraumatically extracted using the peri-
otome, surgical elevator and surgical forceps (FIG. 7).
Complete debridement of the extraction alveolus was per-
formed and the defect size was mapped. An autogenous graft
was harvested from the mandibuar symphysis area utilizing a
single vettical incision beyond the mucogingival junction,
apical and mesial to tooth #26 based on the tomographic and
periapical radiographs using a 4.75 mm diameter trephine
{FIG. 8). The donor site was filled with avitene (AVITENE
Microfibrillar Collagen Hemostat; Impladent LTD) for
hemostasis. The vertical incision was sutured using a resorb-
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able material (Vicryl Sutures, Jolinson & Johnson). The har-
vested bone was milled and prepared. Following that a muco-
periosteal flap was performed with sulcular incisions around
#8, 11 and a vertical releasing incision distal to tooth #11 was
performed (FIG. 9). The palatal and the interproximal bone
were mtact. The buccal plate was a 10 mm apical to the
interproxiamal bone height.

The osteotomy was prepared, based on a clear form surgi-
cal template (FIG. 10). A rootform implant (NobelReplace,
3.5x16 mm) was placed. Five-implant threads were exposed
on the labial side with no palatal exposure, however the
implant was within the bony walls of the socket palatal to the
buccal defect. A temporary abutment was placed and the
particulated autogenous bone graft that was harvested from
the mandibular symphysis was placed over the exposed
implant threads and within the bony defect of the extraction
socket for #10 (FIG. 11). A resorbable membrane {Bio-Gide,
Geistlich Pharma North America) was laid over the grafied
defect. A temporary abutment was hand tightened and recon-
toured. The coronal part of the extracted tooth was hallowed
and relined using a dual cure composite material { TempSpan,
C & B Material) around the temporary abutment and used as
a provisional crown. The provisional crown was eliminated
from centric and eccentric tooth contacts. The flap was
sutured using a resorbable (Vieryl Sutures, Johnson &
Johnson) and non-resorbable (Gore-Tex, Gore biomedical}
material (FIG. 12) and removed two weeks post the surgery.
The soft tissue healing around the implant and at the donor
site was uneventful with the patient having minimal discom-
fort (FIG. 13).

At 3 months the provisional crown discolored and was
changed with a custom lab made acrylic temporary crown.
The bone sounding was done after 6 months of healing as
follow areas; 3 mm on distal of tooth #9, 3.5 mm on mesial of
tooth #10, 3 mm on mid-buccal and 3.5 mm on distal of tooth
#10; and 3.5 mm on mesial of tooth #11 (FIG. 14). A Final
impression was made six months after implant placement.
Custom  titanium  abutment (ATLANTIS™  Dentsply
Implants) was fabricated. A cement retained ceramo-metal
crown was processed. Temporary cement { PremierE Implant
Cememt™) used to cement the final crown (FIG. 15). The
importance of the maintaining a high standard of oral hygiene
was stressed to the patient. Tooth brushing and dental flossing
technique was reinforced. Chlorohexidine (Periodex, 0.12%)
mouth rinse was prescribed one time daily for seven consecu-
tive days a month for gingival enhancement {Featherstone, J.
D.. Adair, 8. M., Anderson, M. H., Berkowitz, R. J., Bird, W.
F., Crall, J. 1., Den Besten, P. K., Doaly, K. J., Glassman, P,
Milgrom, P., Roth, J. R., Snow, R., & Stewart, R. E., “Caries
management by risk assessment: consensus statement,” Jour-
nal of the California Dental Association 2002, 31(3), 257-
269).

The prognosis was highly favorable. It was explained to the
patient that the long-term prognosis of the restoration would
depend on the maintenance of oral hygiene. The patient was
followed up for 3 years (FIG. 16) after which she moved out
ofthe area. There was no soft or hard tissue changes observed
during the time of the follow up.

Immediate implant placement and loading was planned to
maintain the soft and hard tissue complex, avoid need for
additional surgeries, and shorten treatment time. Presence of
an intact interproxamal and palatal alveolar bone 13 preferred
for a predictable result. Local antibiotic application was able
to eliminate the pathogenic bacteria and resolve the chronic
periapical abscess.

The technique described in this article utilizes a single
vertical incision to harvest the bone form the symphysis area



US 9,265,797 B2

7

running parallel to the muscle fibers. This technique elin-
nates the detachment of muscles and reducing the risks of
nurosensory disturbance, chin ptosis and patient discomfort.
However, careful mapping of the apex of the anterior teeth is
needed and compared to the classical approach the amount of
harvested bone 15 limited to one or two trephines due to the
limited access mandated by the single vertical incision.

Thus, the foregoing discussion discloses and describes
merely exemplary embodiments of the present invention. As
will be understood by those skilled in the art, the present
invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof.
Accordingly, the disclosure of the present invention is
intended to be illustrative, but not limiting of the scope of the
invention, as well as other claums. The disclosure, mncluding
any readily discemible variants of the teachings herein,
define, in part, the scope of the foregoing claim terminclogy
such that no inventive subject matter is dedicated to the pub-
lic.

The invention claimed is:

1. A surgical technique for harvesting an autogenous sym-
physis bone graft, comprising:

making no more than one vertical incision to the sympliysis

area of a patient’s mandible, and
harvesting bone from the symphysis area of the patient’s
mandible,
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wherein the no more than one vertical incision i1s made

parallel to muscle fibers of the patient’s chin.

2. The surgical technique of claim 1, wherein the no more
than one vertical incision is made without muscular detach-
ment n the symphysis area of the patient.

3. The surgical technique of claim 2, further comprising:

harvesting bone from the symphysis area of the patient at

the point of the no more than one vertical incision.

4. The surgical technique of claim 3, further comprising:

inserting the harvested bone from the patient to regenerate

a defected area in the oral cavity of the patient.

5. The surgical technique of claim 4. further comprising:

suturing the site of the no more than one vertical incision.

6. The surgical technique of claim 1, wherein the no more
than one vertical mcision is made beyond the mucogingival
junction.

7. The surgical technique of claim 1, wherein the bone is
harvested from the symplysis area of the patient’s mandible
with a 4.75 mum diameter trephine.

8. The surgical technique of claim 1, further comprising
filling the symphysis area of the patient’s mandible with
microfibrillar collagen hemostat for hemostasis.

9. The surgical technique of claim 1, further comprising
milling and preparing the harvested bone for insertion into the
oral cavity of the patient to regenerate a defected area.
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