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ABSTRACT

In many ways, autogenous bone grafts continue to remain the gold standard for repair of jaw atrophy and bone defects. Autogenous bone grafting is
a well-documented procedure for reconstruction of the atrophic maxilla and mandible for rehabilitation with implant prostheses. Advancements in
biologic engineering will produce alternatives to autogenous bone that may very well exceed existing clinical outcomes and replace traditional
indications for its use.1 However, the increased costs of technology can be an obstacle to routine use of new products. Autogenous bone grafting
offers a well-proven, predictable method for ridge augmentation and defect repair for dental implant placement.
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INTRODUCTION
The use of autogenous bone with dental implants was originally
discussed by Branemark et al.2

Early studies focused on the use of iliac bone grafts in the treatment of
the atrophic, edentulous maxilla and mandible.3 Although the iliac
crest is most often used for major jaw reconstruction, it has the
disadvantages of the need for hospitalization, general anesthesia, and
alteration of ambulation. Additional donor sites have been evaluated,
including the calvarium, proximal tibia, and maxillofacial regions.
Autogenous bone can be used in several forms, including cancellous

marrow, particulate bone chips, or cortical and corticocancellous e B

blocks. The timing of graft placement and implant insertion has been Figure 4:The symphysis graft is fixated to the maxillary ridge with
well researched. The preferred approach in most cases today is delayed screws for horizontal augmentation.

implant placement into the healed bone graft. Earlier studies of
machined screw type of implants often found lower survival rates in
grafted bone.3 The use of implants with enhanced surface features has
improved outcomes in regenerated bone, with success rates
comparable with those in native bone.

Figure 5: The symphysis graft has healed for 4 months before
implant placement is performed.

Figure 6:Severe maxillary atrophy associated with long-term
denture use.

Figure 2: Osseous distraction is used to manage the vertical
component of the bone deficiency.

Figure 3: The maxilla is allowed to heal for 2 months following
removal of the distraction device. A significant horizontal bone
deficiency remains.
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Figure 7:Exposure of the atrophic maxillary residual ridge.

Figure 8:The use of corticocancellous block bone grafts from the
ilium to reconstruct the anterior maxilla.

Figure 9:The bone grafts are well incorporated after 4 months of

healing for implant placement.

Figure 11:An implant connecting bar is used to support the
overdenture prosthesis.

Figure 12:The final maxillary overdenture.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Figure 13:Cancellous bone from the tibia is packed into the
titanium mesh.

Figure 14:The titanium mesh and pariiculate bone are fixated over
the atrophic mandible with screws.

Figure 15:Vertical bone gain for implant placement following a 6-
month healing period.

Figure 16:The sinus is grafted with particulate autogenous bone
mixed with mineralized bone allograft. A cortical block graft is
used to reconstruct the ridge sinus for implant placement and a
lateral ridge deficiency

[

Figure 17:A collagen membrane is placed over the grafted sites.
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Figure 18:The bone grafts are well incorporated after 4 months of
healing.

Figure
maxilla.

Indications For Various Techniques

Single Onlay Cortical Grafts.

Until relatively inert metals became available, the onlay bone graft was
the simplest and most effective treatment for most ununited diaphyseal
fractures. Usually the cortical graft was supplemented by cancellous
bone for osteogenesis. The onlay graft is still applicable to a limited
group of fresh, malunited, and ununited fractures and after
osteotomies. Cortical grafts also are used when bridging joints to
produce arthrodesis, not only for osteogenesis but also for fixation.
Fixation as a rule is best furnished by internal or external metallic
devices. Only in an extremely unusual situation would a cortical onlay
graft be indicated for fixation, and then only in small bones and when
little stress is expected. For osteogenesis the thick cortical graft has
largely been replaced by thin cortical and cancellous bone from the
ilium. The single-onlay cortical bone graft was used most commonly
before the development of good quality internal fixation and was
employed for both osteogenesis and fixation in the treatment of
nonunions.

Dual Onlay Grafts

Dual onlay bone grafts are useful when treating difficult and unusual
nonunions or for the bridging of massive defects. The treatment of a
nonunion near a joint is difficult, since the fragment nearest the joint is
usually small, osteoporotic, and largely cancellous, having only a thin
cortex. It is often so small and soft that fixation with a single graft is
impossible because screws tend to pull out of it and wire sutures cut
through it. Dual grafts provide stability because they grip the small
fragment like forceps.

The advantages of dual grafts for bridging defects are as follows: (1)
Mechanical fixation is better than fixation by a single onlay bone graft.
(2) The two grafts adds strength and stability. (3) The grafts form a
trough into which cancellous bone may be packed. (4) During healing
the dual grafts, unlike a single graft, prevent contracting fibrous tissue
from compromising transplanted cancellous bone.
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The disadvantages of dual grafts are the same as those of single cortical
grafts: (1) they are not as strong as metallic fixation devices. (2) an
extremity must usually serve as a donor site if autogenous grafts are
used. (3) they are not as osteogenic as autogenous iliac grafts, and the
surgery necessary to obtain them has more risk.

Inlay Grafts.

In the inlay technique a slot or rectangular defect is created in the
cortex of the host bone, usually with a power saw. A graft the same size
or slightly smaller is then fitted into the defect. In the treatment of
diaphyseal nonunions, the onlay technique is simpler and more
efficient and has almost replaced the inlay graft. The latter is still
occasionally used in arthrodesis, particularly at the ankle. Albee
popularized the inlay bone graft for the treatment of nonunions. Inlay
grafts are created by a sliding technique, graft reversal technique, or as
a strut graft. Although originally designed for the treatment of
nonunion of the tibia, these techniques are also used for arthrodesis and
epiphyseal arrest.

Medullary Grafts

Medullary bone grafts were tried early in the development of bone
grafting techniques for nonunion of the diaphyseal fractures. Fixation
was insecure, and healing was rarely satisfactory. This graft interferes
with endosteal circulation and consequently can interfere with healing.
Medullary grafts are not indicated for the diaphysis of major long
bones. Grafts in this location interfere with restoration of endosteal
blood supply; because they are in the central axis of the bone, they
resorb rather than incorporate. The only possible use for a medullary
graft is in the metacarpals and the metatarsals, where the small size of
the bone enhances incorporation. Even in this location, however,
internal fixation with onlay or intercalary cancellous bone grafting
may be a superior method.

Osteoperiosteal grafts

In osteoperiosteal grafts, the periosteum is harvested with chips of
cortical bone. These grafts have not been proven to be superior to onlay
cancellous bone grafting, are more difficult than cancellous bone to
harvest, and may involve greater morbidity; they are rarely used today.
Pedicle grafts Pedicle grafts may be local or moved from a remote site
using microvascular surgical techniques. In local muscle-pedicle bone
grafts, an attempt is made to preserve the viability of the graft by
maintaining muscle and ligament attachments carrying blood supply
to the bone or, in the case of diaphyseal bone, by maintaining the
nutrient artery. Two examples are the transfer of the anterior iliac crest
on the muscle attachments of the sartorius and rectus femoris for use in
the Davis type of hip fusion and the transfer of the posterior portion of
the greater trochanter on a quadratus muscle pedicle for nonunions of
the femoral neck. Multiple Cancellous Chip Grafts. Multiple chips of
cancellous bone are widely used for grafting. Segments of cancellous
bone are the best osteogenic material available. They are particularly
useful for filling cavities or defects resulting from cysts, tumors, or
other causes, for establishing bone blocks, and for wedging in
osteotomies. Being soft and friable, this bone can be packed into any
nook or crevice. The ilium is a good source of cancellous bone, and if
some rigidity and strength are desired, the cortical elements may be
retained.

In most bone-grafting procedures that use cortical bone or metallic
devices for fixation, supplementary cancellous bone chips or strips are
used to hasten healing. Cancellous grafts are particularly applicable to
arthrodesis of the spine, since osteogenesis is the prime concern.
Hemicylindrical Grafts Hemicylindrical grafts are suitable for
obliterating large defects of the tibia and femur. A massive
hemicylindrical cortical graft from the affected bone is placed across
the defect and is supplemented by cancellous iliac bone. A procedure of
this magnitude has only limited use, but it is applicable for resection of
bone tumors when amputation is to be avoided. The fibula provides the
most practical graft for bridging long defects in the diaphyseal portion
of bones of the upper extremity, unless the nonunion is near a joint. A
fibular graft is stronger than a full-thickness tibial graft, and when soft
tissue is a wound that could not be closed over dual grafts may be
closed over a fibular graft. Sliding graft This technique is rarely used
today, because internal fixation combined with onlay cancellous bone
graft provides a better result. This technique may be combined with
internal fixation if there is limited space to place a cancellous graft. The
disadvantages of the sliding or reversed bone graft are that, after the
cuts are made, the graft fits loosely in the bed, and it creates stress risers
proximally and distally to the nonunion site. Peg and Dowel grafts
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Dowel grafts were developed for the grafting of nonunions in anatomic
areas, such as the scaphoid and femoral neck, where onlay bone
grafting was impractical. In the carpal scaphoid, the dowel is fashioned
from dense cancellous bone. The use of the dowel graft for the
management of nonunion of the femoral neck. Free microvascularized
fibula grafts are more commonly used today. A corticocancellous graft
ofappropriate length and approximately 25 mm wide is harvested from
the ilium or the tibia. The curvature of the ilium often makes it difficult
to obtain a straight graft of sufficient length.

Autogenous bone Graft Donor sites are as following:
DIlium.55,56

2)Tibia.49,50,51,52,53

3)Mandibular ramus.30,39,42,43,44,45,46,47,48
4)Mandibular symphysis.12,30,32,33,34,37,38,39,40,41
5)Maxillary tuberosity.24,25,26

AUTOGENOUS GRAFT RECIPIENT SITES

Incisions to expose the recipient site are typically made along the ridge
crest through attached gingiva. Crestal incisions maintain vascular
supply to the flaps because vessels facial to the ridge do not cross over
to the palatal or lingual regions.128 Divergent releasing incisions
remote to the defect facilitate closure and also maintain blood supply to
the flap. The mucoperiosteal reflection is made over a broad area, well
beyond the defect margins. All soft tissue remnants are removed from
the defect site. The osseous recipient bed is prepared to improve the fi t
and contact of the bone block to the ridge. Perforation of the cortex
with a small round bur releases growth factors, expedites
revascularization of the graft, and improves the graft-tohost union60.
The bone graft should have intimate contact with the underlying host
bone. The clinician should preferably decorticate the host bone to
mortise the cortical bone block to the ridge rather than significantly
adjusting the graft.60 Corticocancellous block grafts require less
adjustment because the softer cancellous bone will often mold to the
ridge. Following harvest, the bone graft may be stored in sterile saline.
Block bone grafts should be oriented with the cancellous side against
the host bone.Block bone grafts do not tolerate micromovement and
will fail to incorporate unless rigidly fixated. The graft is mortised into
position and fixated to the ridge with screws. Fixation screws typically
range from 1.0 to 2.0 mm in diameter. A screw length that maximizes
retention within the host bone should be selected. A lag screw
technique is used for fixation of cortical onlay bone grafts (See in
Figures). The screw engages and threads the host bone, but fits
passively through the cortical bone graft to compress and rigidly fixate
the block. Although one screw may be considered for small block
grafts, repairing single tooth sites, two or more screws should be used
for larger grafts. The fixation screws may also have a positive effect on
graft retention because they tent the periosteum during remodeling.
The periphery of the block graft and small discrepancies between the
graft and host bone may be filled with a variety of graft materials. If
available, autogenous cancellous bone is preferred. An alternative is to
harvest cortical shavings from local intraoral sites using a bone-
scraping device. Particulate mineralized bone allograft or resorbable
hydroxyapatite xenograft may also be considered for this purpose. The
particulate bone may be mixed with platelet-rich plasma to improve
the handling and placement. The routine necessity for barrier
membranes over block bone grafts has been a debated topic. Cortical
bone grafts exhibit minimal resorption and do not typically require
membrane protection.12,13,62,63 Grafts with a larger cancellous
component and particulate grafts are more susceptible to volume loss.
When using corticocancellous block grafts, compaction of the
cancellous bone with an instrument can help minimize overall
resorption during healing. The use of a barrier membrane may improve
the incorporation of the peripheral particulate graft around the block
(See in Figures). They should always be used with particulate grafts for
ridge augmentation. Collagen membranes are preferred because they
are associated with fewer complications than polytetrafluoroethylene
(PTFE) membranes, such as exposure and infection.64 Another
approach for particulate cancellous bone is to use titanium mesh to
support and protect the graft during healing65 (See in Figures). Vicryl
and PTFE sutures are preferred over materials such as chromic gut or
silk. Multiple interrupted or mattress sutures are used to close the flaps
over the grafted site. It is imperative that the graft is immobilized
during healing. A fixed provisional prosthesis, such as a temporary
bridge or bonded prosthesis, is preferred for tooth replacement over the
grafted site. The use of a soft tissue borne removable prosthesis is
discouraged for the first few weeks until the incision has healed.
Removable prostheses should then be adjusted to minimize any

contact with the grafted site. The facial flange is completely removed,
and the ridge area is relieved. The prosthesis may be relined with tissue
conditioner, and denture adhesive is often necessary for added
retention. The patient is instructed to use the removable prosthesis for
cosmetic appearance and minimize function. Unfavorable
concentration of forces from the opposing dentition should be avoided,
and a broad distribution of occlusal contacts is preferred.65 Patients
wearing removable prostheses over larger bone grafts should maintain
a softer diet for at least 2 months after surgery. After this time period,
the onlay graft has formed a union to the host bone and relies less on the
fixation screws for immobility. Transitional implants have been used
successfully to support fixed interim prostheses for patients less
tolerant of complete or partial dentures. Postoperatively the patient
should continue antibiotic therapy for at least 1 week. Nonsteroidal
antiinflammatory drugs may be considered for pain control.
Chlorhexidine rinsing is used for oral hygiene until the sutures are
removed. Smoking has been associated with a high rate of wound
dehiscence and graft failure.67 A smoking cessation protocol is
followed, including the use of prescription medications, such as
bupropion, and the nicotine patch. Patients are instructed to quit 1
week before surgery and told not to smoke at least until the incision is
completely closed.

IMPLANT PLACEMENT IN ONLAY BONE GRAFTS
Reconstruction of the atrophic jaws for implant placement is usually
staged with implant placement after graft healing. Previous studies on
simultaneous bone graft and implant placement reveal lower success
rates, unpredictable bone remodeling, and diminished bone-to-implant
contact.3,28,6,7 Onlay bone grafts should be allowed to incorporate
before dental implant placement. Enough time should elapse for graft
incorporation, but implants should be inserted early enough to
stimulate and maintain the regenerated bone.8 Autogenous block
grafts should heal for approximately 4 months before implant
placement.12,9 Particulate cancellous bone grafts with barrier
membranes or titanium mesh used for ridge augmentation often
require longer healing periods of at least 6 months. The placement of
implants into healed bone grafts is similar to their use in sites that have
not been grafted. However, the implant site is often at the junction
between the block and host bone. The surgeon should be careful not to
displace the block from the ridge during the implant osteotomy and
placement. Fixation screws are usually removed before implant
insertion. Elevation of large flaps simply for screw removal is
discouraged because this disrupts the vascular supply to the healed
graft. Small mucosal incisions over the screw heads allow for easy
retrieval. If a fixation screw is not in the path of implant insertion, it
may be left intact, especially if it will provide added stability to the
graft. Upon healing, the quality of block mandibular bone grafts is
often dense, regardless of the original quality of the recipient bone. An
appropriate drilling sequence for dense bone and even tapping may be
necessary for implant insertion in cortical bone grafts. The healing
period of implants placed into incorporated bone grafts is similar to
native bone. Microtextured implant surfaces have diminished healing
implant periods to as little as 6 weeks.10 Immediate implant loading in
grafted bone may even be considered if primary implant stability is
adequate. Additional graft resorption following implant placement and
delayed loading has not been noted radiographically. 11

An appropriate drilling sequence for dense bone and even tapping may
be necessary for implant insertion in cortical bone grafts. The healing
period of implants placed into incorporated bone grafts is similar to
native bone. Microtextured implant surfaces have diminished healing
implant periods to as little as 6 weeks.10 Immediate implant loading in
grafted bone may even be considered if primary implant stability is
adequate. Additional graft resorption following implant placement and
delayed loading has not been noted radiographically.11

REFERENCES:

1. Boyne PJ et al: De novo bone induction by recombinant human bone morphogenic
protein-2 (thBMP-2) in maxillary sinus floor augmentation, J Oral Maxillofac Surg
63:1693-1707,2005.

2. Branemark PI, Lindstrom J, Hallen O: Reconstruction of the defective mandible, Scand
JPlast Reconstr Surg 9:116-128, 1975.

3. Breine U, Branemark PI: Reconstruction of alveolar jaw bone. An experimental and
clinical study of immediate and preformed autologous bone grafts in combination with
osseointegrated implants, Scand J Plast Reconstr Surg 14(1):23-48, 1980.

4. Goldberg VM, Stevenson S: The biology of bone grafts, Semin Arthroplasty 4:58-63,
1993.

5. Manson PN: Facial bone healing and bone grafts. A review of clinical physiology, Clin
Plast Surg 21:331-348,1994.

6. Burchardt H: The biology of bone graft repair, Clin Orthop Relat Res 174:28-42, 1983.

7. Smith JD, Abramson M: Membranous vs. endochondral autografts, Arch Otolaryngol
99:203-209, 1974.

| 10 |—| International Journal of Scientific Research I



Volume - 15 | Issue - 08 | August - 2026
I EEEEEEEEE——

8.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Zins JE, Whitaker LA: Membranous vs endochondral autografts: implications for
craniofacial reconstruction, Plast Reconstruct Surg 72:778-785, 1983.

Lin KY, Barlett SP, Yaremchuk MJ: The effect of rigid fixation on the survival of onlay
bone grafts: an experimental study, Plast Reconstruct Surg 86:449-456, 1990.

Hardesty RA, Marsh JL: Craniofacial onlay bone grafting: a prospective evaluation of
graft morphology, orientation and embryonic origin, Plast Reconstruct Surg 85:5-14,
1990.

Ozaki W, Buchman SR: Volume maintenance of onlay bone grafts in the craniofacial
skeleton: micro-architecture versus embryologic origin, Plast Reconstr Surg
102(2):291-299, 1998.

Misch CM et al: Reconstruction of maxillary alveolar defects with mandibular
symphysis grafts for dental implants: a preliminary procedural report, Int J Oral
Maxillofac Implants 7(3):360366, 1992.

Steiner M, Ramp WK: Short-term storage of freshly harvested bone, J Oral Maxillofac
Surg46:868-871, 1988.

Fonseca RJ, Clark PJ, Burkes EJ: Revascularization and healing of onlay particulate
autologous bone grafts in primates, J Oral Surg 38:572-577, 1980.

Dado DV, Izquiedo R: Absorption of onlay bone grafts in immature rabbits:
membranous versus endochondral bone and bone struts versus paste, Ann Plast Surg
23:39-48,1989.

Pallesen 1, Schou S, Aaboe M et al: Influence of particle size of autogenous bone grafts
on the carly stages of bone regeneration. A histologic and serologic study in rabbit
calvarium, IntJ Oral Maxillofac Implants 17:498-503,2000.

Peleg M et al: Maxillary sinus and ridge augmentations using a surface-derived
autogenous bone graft, ] Oral Maxillofac Surg 62(12):1535-1544,2004.

Marx RE, Carlson ER, Eichstaedt RM: Platelet-rich plasma: growth factor enhancement
for bone grafts, Oral Surg Oral Med Oral Pathol 85:638-646, 1998.

KUMAR ADARSH,Autogenous bone graft in oral and maxillofacial surgery,august
2020

Mecall RA, Rosenfeld AL: Influence of residual ridge resorption patterns on fixture
placement and tooth position, part III: Presurgical assessment of ridge augmentation
requirements, Int J Periodontics Restorative Dent 16(4):322-337, 1996.

Misch CM: Use of a surgical template for autologous bone grafting of alveolar defects, J
Prosthodont 8(1):47-52, 1999.

Rosenfeld AL, Mecall RA: The use of interactive computed tomography to predict the
esthetic and functional demands of implant-supported prostheses, Compend Contin
Educ Dent 17:1125-1128,1996.

Young MP et al: The effects of an immediately pre-surgical chlorhexidine oral rinse on
the bacterial contaminants of bone debris collected during dental implant surgery, Clin
Oral Implants Res 13(1):20-29,2002.

ten Bruggenkate CM, Kraaijenhagen HA, van der Kwast WAM: Autogenous maxillary
bone grafts in conjunction with placement of ITI endosseous implants: a preliminary
report, Int J Oral Maxillofac Surg 21:81-84, 1992.

Misch CE: Maxillary sinus augmentation for endosteal implants: organized alternative
treatment plans, Int J Oral Implantol 4:4958, 1987.

Silva FM et al: Complications of intraoral donor site for bone grafting prior to implant
placement, Implant Dent 15(4):420-426,2006.

Sindet-Pedersen S, Enemark H: Reconstruction of alveolar clefts with mandibular or
iliac crest bone grafts: a comparative study, J Oral Maxillofac Surg 48:554-558, 1990.
JensenJ, Sindet-Petersen S, Oliver AJ: Varying treatment strategies for reconstruction of
maxillary atrophy with implants: results in 98 patients, J Oral Maxillofac Surg 52:210-
216, 1994. 29. Lundgren S et al: Augmentation of the maxillary sinus floor with
particulated mandible: a histologic and histomorphometric study, Int J Oral Maxillofac
Implants 11:760-766, 1996.

Lundgren S, Moy P, Johansson C, Nilsson H: Augmentation of the maxillary sinus floor
with particulated mandible: a histologic and histomorphometric study, Int J Oral
Maxillofac Implants 11:760-766, 1996.

Misch CM: Comparison of intraoral donor sites for onlay grafting prior to implant
placement, IntJ Oral Maxillofac Implants 12:767-776, 1997.

Khoury F: Augmentation of the sinus floor with mandibular bone block and
simultaneous implantation: a 6-year clinical investigation, Int J Oral Maxillofac
Implants 14:557-601, 1999.

Pikos MA: Mandibular block autografts for alveolar ridge augmentation, Atlas Oral
Maxillofac Surg Clin North Am 13:91- 107, 2005.

Buhr W, Coulon JP: Limits of the mandibular symphysis as a donor site for bone grafts in
early secondary cleft palate osteoplasty, IntJ Oral Maxillofac Surg 25:389-393, 1996.
Borstlap WA, Heidbuchel KLWM, Freihofer HPM, KuijpersJagman AM: Early
secondary bone grafting of alveolar cleft defects: a comparison between chin and rib
grafts, ] Craniomaxillofac Surg 18:201-205, 1990.

Hoppenreijs TIM, Nijdam ES, Freihofer HPM: The chin as a donor site in early
secondary osteoplasty: a retrospective clinical and radiographic evaluation, J
Craniomaxillofac Surg 20:199-224, 1992.

Hunt DR, Jovanovic SA: Autogenous bone harvesting: a chin graft technique for
particulate and monocortical bone blocks, Int J Periodontics Restorative Dent
19:165-173,1999.

Zide MF: Autogenous bone harvest and bone compacting for dental implants, Compend
Contin Educ Dent21:585-590,2000.

Raghoebar GM, Louwerse C, Kalk WWI: Morbidity of chin bone harvesting, Clin Oral
Implants Res 12:503-507,2001.

Nkenke E, Schulze-Mosgau S, Radespiel M: Morbidity of harvesting of chin grafts: a
prospective study, Clin Oral Implants Res 12:495-502,2001.

Jensen J, Sindet-Pedersen S: Autogenous mandibular bone grafts and osseointegrated
implants for reconstruction of severely atrophied maxilla: a preliminary report, J Oral
Maxillofac Surg49:1277-1287,1991.

Rubens BC, West RA: Ptosis of the chin and lip incompetence: consequences of lost
mentalis support, J Oral Maxillofac Surg 4:359-366, 1989. 54. Misch CM: Ridge
augmentation using mandibular ramus bone grafts for the placement of dental implants:
presentation of a technique, Pract Periodont Aesthet Dent 8:127-135, 1996.

Misch CM: Use of the mandibular ramus as a donor site for onlay bone grafting, J Oral
Implantol 26:42-49,2000.

Hallman M, Hedin M, Sennerby L: A prospective 1 year clinical and radiographic study
of implants placed after maxillary sinus floor augmentation with bovine hydroxylapatite
and autogenous bone, J Oral Maxillofac Surg 60:277-284,2002.

Smith BR, Rajchel JL, Waite DE, et al.: Mandibular anatomy as it relates to rigid fixation
of the sagittal ramus split osteotomy, J Oral Maxillofac Surg 49:222-226,1991.

Rachel J, Ellis E, Fonseca RJ: The anatomic location of the mandibular canal; its
relationship to the sagittal ramus osteotomy, Int J Adult Orthod Orthognathic Surg
1:37-42,1986.

Misch CM: The harvest of ramus bone in conjunction with third molar removal for onlay
grafting prior to placement of dental implants, J Oral Maxillofac Surg 57:1376-1379,
1999.

Misch CM: Distance between external cortical bone and mandibular canal for
harvesting ramus graft: a human cadaver study [Letter], J Periodontol 81:1103—-1104,
2010.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

6l.

62.

63.

64.

65.

66.

67.

68.

69.

70.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Happe A: Use of a piezoelectric surgical device to harvest bone grafts from the
mandibular ramus: report of 40 cases, Int J Periodontics Restorative Dent 27:241-249,
2007.

Hendy CW, Smith KG, Robinson PP: Surgical anatomy of the buccal nerve, Br J Oral
Maxillofac Surg 34:457-460, 1996.

O'Keefe RM, Reimer BL, Butterfield LS. Harvesting of autogenous cancellous bone
graft from the proximal tibial metaphysic: a review of 230 cases, J Orthop Trauma
5:469-474,1991.

Catone GA, Reimer LB, McNeir D: Tibial autogenous cancellous bone as an alternative
donor site in maxillofacial surgery: a preliminary report, J Oral Maxillofac Surg
50:1258-1263,1992.

Mazock JB, Schow SR, Triplett RG: Proximal tibia bone harvest: review of technique,
complications, and use in maxillofacial surgery, Int J Oral Maxillofac Implants
19:586-593,2004.

Herford AS, King BJ, Audia F, Becktor J: Medial approach for tibial bone graft:
anatomic study and clinical technique, J Oral Maxillofac Surg 61:358-363,2003.
Gerressen M, Prescher A, Riediger D, et al.: Tibial versus iliac bone grafts: a
comparative examination in 15 freshly preserved adult cadavers, Clin Oral Implants Res
19:1270-1275,2008.

Chen YC, Chen CH, Chen PL, et al.: Donor site morbidity after harvesting of proximal
tibia bone, Head Neck 28:496-500, 2006.

Thor A, Farzad P, Larsson S: Fracture of the tibia: complication of bone grafting to the
anterior maxilla, BrJ Oral Maxillofac Surg 44:46-48, 2006.

Stellingsma K, Raghoebar GM, Visser A, et al.: The extremely resorbed mandible, 10-
year results of a randomized controlled trial on 3 treatment strategies, Clin Oral Implants
Res25:926-932,2014.

Isaksson S, Ekfeldt A, Alberius P, Blomqvist JE: Early results from reconstruction of
severely atrophic (Class VI) maxillas by immediate endosseous implants in conjunction
with bone grafting and Le Fort I osteotomy, Int J Oral Maxillofac Surg 22:144— 148,
1993.

Nystrom E, Nilson H, Gunne J, Lundgren S: Reconstruction of the atrophic maxilla with
interpositional bone grafting/Le Fort I osteotomy and endosteal implants: an 11-16 year
follow-up, IntJ Oral Maxillofac Surg 38:1-6,2009.

Hallman M, Mordenfeld A, Strandkvist T: A retrospective 5-year follow-up study of two
different titanium implant surfaces used after interpositional bone grafting for
reconstruction of the atrophic edentulous maxilla, Clin Implant Dent Relat Res
7:121-126,2005.

Sjostrom M, Sennerby L, Nilson H, Lundgren S: Reconstruction of the atrophic
edentulous maxilla with free iliac crest grafts and implants: a 3-year report of a
prospective clinical study, Clin Implant Dent Relat Res 9:46—59,2007.

Chiapasco M, Brusati R, Ronchi P: Le Fort I osteotomy with interpositional bone grafts
and delayed oral implants for the rehabilitation of extremely atrophied maxillae: a 1-9-
year clinical follow-up study on humans, Clin Oral Implants Res 18:74-85,2007.

Marx RE, Armentano L, Olavarria A, Samaniego J: thBMP-2/ ACS grafts versus
autogenous cancellous marrow grafts in large vertical defects of the maxilla: An
unsponsored randomized openlabel clinical trial, Oral Craniofac Tissue Eng 1:33-41,
2011.

Misch CM: Bone augmentation of the atrophic posterior mandible for dental implants
using thBMP-2 and titanium mesh: clinical technique and early results, Int J
Periodontics Restorative Dent31:581-589,2011b.

Misch CM, Jensen OT, Pikos MA, Malmquist JP: Vertical bone augmentation using
recombinant bone morphogenetic protein, mineralized bone allograft, and titanium
mesh: a retrospective cone beam computed tomography study, Int J Oral Maxillofac
Implants 30:202-207,2015.

Marx RE, Morales MJ: Morbidity from bone harvest in major jaw reconstruction: a
randomized trial comparing the lateral anterior and posterior approaches to the ilium, J
Oral Maxillofac Surg 46:196-203, 1988.

Ahlmann E, Patzakis M, Roidis N, et al.: Comparison of anterior and posterior iliac crest
bone grafts in terms of harvest-site morbidity and functional outcomes, J Bone Joint
Surg Am 84- A:716-720,2002.

Nkenke E, Weisbach V, Winckler E, Kessler P: Morbidity of harvesting of bone grafts for
the iliac crest for preprosthetic augmentation procedures: a prospective study, Int J Oral
Maxillofac Surg 33:157-163,2004.

Hahn M, Dover MS, Whear NM, Moule I: Local bupivacaine infusion following bone
graftharvest from the iliac crest, Int J Oral Maxillofac Surg 25:400-401, 1996.

Cricchio G, Lundgren S: Donor site morbidity in two different approaches to anterior
iliac crest bone harvesting, Clin Implant Dent Relat Res 5:161-169, 2003.

International Journal of Scientific Research |—| 11 |



