
This article will discuss a graft tech-
nique first brought to the author’s atten-

tion a few years ago by the Department of

Periodontics at the University of Alabama

School of Dentistry.While this technique

may not be suitable for all situations, it

can be very useful for socket preservations

and ridge augmentations. This technique

has several advantages over other grafting

techniques, including no membranes to

remove, no screws to retrieve, and no col-

lapsing of the graft. Because of its origin,

the author calls this grafting technique

the “Alabama Graft.”

MATERIALS
The Alabama Graft has three components.

The first is Regenaform paste (Exactech,

Inc,Gainesville, FL).This material is a mix-

ture of demineralized bone matrix; dem-

ineralized, freeze-dried bone allograft (60%

by weight); mineral-retained cortical and

cancellous chips (20% cortical/80% can-

cellous); and a natural biological gelatin

carrier.1 These components make Regena-

form osteoinductive and osteoconduc-

tive.2 Osteogenesis is the transfer of vital

cells to the area being grafted. Osteoin-

duction is the conversion of cells into bone

via the osteoblastic pathway. Osteocon-

duction provides the necessary building

blocks to form bone and sufficient space

for these building blocks to grow. These

three factors are important when choos-

ing a grafting material because they deter-

mine how effective the material will be.3

To ensure that each lot of Regenaform

has osseoinductive and osteoconductive

properties, a sample from each lot made

is placed into an intramuscular rat model

and tested for its ability to induce bone

formation.This procedure is the gold stan-

dard established by Urist4 and is an im-

portant concept to understand when

choosing a grafting material. Regena-

form has a 5.5- to 6-month breakdown

time, as indicated by literature supplied

by the manufacturer.

Regenaform is one of the essential parts

of the Alabama Graft because it can be

easily molded into different shapes, accom-

modating such procedures as the grafting

of a socket or ridge augmentation. This

molding characteristic results from the

natural biological carrier in Regenaform,

which, when mixed with sterile water or

blood, forms a clay-like consistency.

The second component of the Alabama

Graft is cortical bone pins. The cortical

bone pins are manufactured by the Mus-

cular Skeletal Transplant Foundation and

they come in several pre-measured lengths.

The pins measuring 40 mm in length and

2mm in width are recommended.The cor-

tical pins are produced from struts taken

from femoral, tibial, and humeral shafts.

Each end of the cortical pin is chamfered.

The pins serve several purposes. One

such purpose is tenting to prevent socket

preservations and ridge augmentations

from collapsing, particularly in a site that

has lost facial or lingual bone. Although

titanium mesh and metal pins are one

alternative solution to this problem,5,6

mesh exposure can result because of the

bulk of the titanium and metal material.

Having to remove the titanium mesh and

metal pins after the graft has healed is

another drawback of using those materi-

als, and the metal pins can leave large voids

after removal, thereby potentially affect-

ing the graft.

In addition to the tenting function, the

cortical pins provide the space necessary

for osteoconduction to occur. Another

purpose of the cortical pins is stability.

By having the cortical bone pins stick out

in different directions, the Regenaform

can solidify around them and give the

graft added retention. The cortical pins

also increase the amount of cortical bone

available by traversing the graft from out-

side to inside. This is an important ben-

efit, because the amount of cortical bone

available will greatly increase the success

rate of the implant.

Several studies have found that the

amount of cortical bone has a significant

positive influence on the implant. A study

by Lin et al7 found that larger implant

strain values were found in cortical bone,

indicating that implants were better able

to handle strain in a cortical bone envi-

ronment.They also found that bone strain

increased with decreasing bone density

and was affected primarily by bone qual-

ity. Even in cancellous bone, they found

that strain on the implants increased as

quality of bone decreased.

During implant placement, the pins can

become totally encased in the graft, with

anecdotal data suggesting denser hard tis-

sue formation at the pin sites. Although

no histological evidence exists, the healed

grafted bone seems to be Zarb type 1 or

type 2 bone, in the author’s clinical opin-

ion.8 He has found that even when he

starts out with Zarb type 3 or 4 bone, he

is able to convert it to Zarb type 1 or 2 by

doing an Alabama Graft.

An abstract presented at the 2005 an-

nual meeting of the Academy of Osseo-

integration9 discussed the type of bone

present after several ridge augmentations.

The abstract discussed the effectiveness

of resorbable membranes used in lateral

ridge augmentations. In the study, 25

patients with ridges less than 5 mm had

a lateral ridge augmentation. The authors

used Regenaform and the Gore Resolut

Adapt LT Membrane (W.L. Gore & As-

sociates, Inc,Flagstaff,AZ) (the same mem-

brane used in the Alabama Graft). After

6 months of healing, a biopsy was taken

from all sites using a 2-mm trephine. The

biopsies were submitted for histomor-

phic analysis. Descriptive analysis showed

evidence of remodeling and new bone

surrounding the implanted bone frag-

ments. Additionally, within these samples,

marrow tissues containing adipocytes were

evident and areas of complete remodel-

ing of the bone fragments with new bone

were found with viable osteocytes present

within the bony matrix. If bone forma-

tion was obtained using only Regenaform

and a membrane, then using cortical bone

pins, in the author’s opinion,may certain-

ly help the process even more.

The final component of the Alabama

Graft is a long-term restorable membrane.

While any number of membranes can be

used, the Gortex Resolut Adapt LT is sug-

gested because of its long breakdown time

(according to the manufacturer, the mem-

brane remains substantially intact for 16

to 24 weeks), flexibility, thinness, soft-

ness, and suppleness. This membrane is

also very easy to trim. The membrane is

composed of 50% polyglycolic acid (PGA)

and 50% trimethylene carbonate (TMC).10

The membrane also has an open struc-

ture, similar to mesh. The structure al-

lows tissue integration, thus holding the

membrane in place. Like all Gortex prod-

ucts, the membrane is well studied. Sev-

eral studies have found that it performs

well in all types of guided tissue regen-

eration procedures.11-13

GRAFTING PROCEDURE
When performing an Alabama Graft, one

of the most important considerations is

site closure. This is important because ex-

posure of the graft material or membrane

may result in failure.When selecting a site,

one should take a clinical assessment of

whether there is adequate attached tis-

sue. If there is not sufficient tissue, a

connective tissue or free gingival graft

should be considered. One should also

become familiar with the subepithelial-

releasing incision. A few of these inci-

sions on the underside of the flap can go

a long way in helping site closure.

The following case was selected for an

Alabama Graft. The patient was a 54-year-

old woman whose central incisor root
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canal had failed. A full-thickness flap was

reflected with vertical-releasing incisions,

one tooth to the right and one tooth to

the left of the site to be grafted (Figure 1).

Upon reflection of the flap, a tremendous

amount of bone damage was noted (Fig-

ure 2). The damage was mostly to the fa-

cial aspect of the ridge, making this ridge

a Seibert Class I defect.14,15 The site was

cleaned, decorticated, and a cortical bone

pin was placed mid-defect (Figure 3).

Preparation of the cortical bone pins

was done in two steps (Figure 4 and Fig-

ure 5). In the first step, the 40-mm seg-

ment was cut into 4-mm sections. This

4-mm section length was found to have

worked best in previous grafts, although

any desired section length can be used,

depending on how the graft presents. In

the second step, the site where the pin

was to be placed was prepared in a precise

fashion using two implant osteotome burs.

The site was first drilled with a 1.5-mm

bur to a 2-mm depth. The site was then

widened with a 2-mm bur, down to be-

tween 0.5 mm and 1 mm in depth. By

preparing the site in this manner, a ta-

pered effect was achieved. The tapering

creates retention of the cortical pin when

it is inserted, as the pin has a 2-mm di-

ameter. Once the fit of the cortical pin

was verified and there was no movement

when slight pressure was applied, the flap

was then prepared.

In preparing the flap, care was taken

to make sure there was closure over the

pin and sufficient space to allow for graft

placement. The Resolut Adapt LT mem-

brane was then trimmed to fit the de-

sired location (Figure 6). The texture and

handling of the Resolut Adapt LT mem-

brane made suturing and positioning easy.

The membrane was trimmed so that at

least 2 mm of membrane was covering

the edge of the defect to be grafted. The

grafting material was then prepared by

mixing the Regenaform with room-tem-

perature saline. The grafting material also

can be mixed with the patient’s blood, if

desired. The Regenaform comes with a

marked measuring syringe to ensure that

the dentist uses the correct amount of

blood or saline solution in the mixture.

After mixing the Regenaform, the graft-

ing material and membrane were put in

place (Figure 7).When placing the graft-

ing material, one should always make sure

not to overfill the defect or create extra bulk

that might affect closure or the wearing

of a temporary prosthesis. The site was

then closed using the provided Gortex

sutures (Figure 8). The advantage of these

sutures is that they are very strong, mak-

ing primary closure easy. They also de-

crease the amount of wicking into the

graft because they are made from a syn-

thetic material.

The graft was allowed to heal for 6

months, a period of time that is well es-

tablished in periodontal literature and

that should be followed.16Although some

patients may advocate for a shorter period

of healing before the implant is placed,

the clinician should make clear that any

deviation from the recommended period

of healing may have negative consequences

for the graft.

After the necessary healing period had

passed, the site was reflected, giving keen

consideration to esthetics. A full-thick-

ness flap with a vertical-releasing inci-

sion was created to get the best possible

esthetics. The papillae were left in place

to improve the emergence profile. Once

the flap was reflected, the graft was in-

spected for voids or defects. The graft was

found to be solid with no defects (Figure

9). This result is one of the best advantages

the Alabama Graft has over metal pins.

If metal pins had been used in this case,

they would have had to be removed and

voids would have resulted. Here, the cor-

tical bone pin remained but, as shown,

it was totally encased in hard tissue. The

newly grafted bone is often very resistant

to drilling. This may result because the

Regenaform has cortical bone chips and

the bone pin is composed of solid corti-

cal bone that may supersaturate the graft

with cortical bone.

The next step was to choose the type of

implant to be placed.A one-piece implant

in the anterior location was preferred

because the author finds it often provides

better esthetic results than a two-piece

implant. A Nobel Biocare (Yorba Linda,

CA) NobelDirect® implant was placed,

taking great care to place the implant in

the best esthetic position, as outlined in

a previous article on esthetic loading of

implants by this author.17 After the es-

thetically loaded implant was placed (Fig-

ure 10 and Figure 11), it was sutured with

vicral sutures and an esthetic temporary

crown was placed on it (Figure 12). The

author always places esthetically loaded

implants in light occlusion. The tempo-

rary crown plays a very critical role at this

point. It allows the patient to evaluate
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Figure 1 Incision design. Figure 2 Full-thickness flap. Figure 3 Placement of cortical pin.

Figure 4 Cortical bone pin. Figure 5 Sectioning of cortical bone pin. Figure 6 Gortex Resolute Adapt LT Membrane.

Figure 7 Placement of Regenaform. Figure 8 Surgical closure. Figure 9 Healing at 6 months.

Figure 10 Placement of the implant. Figure 11 Closure of the implant site. Figure 12 Implant temporary.

Figure 13 Probing of the implant. Figure 14 The final restoration, courtesy of 

Dr. Ron Hull.

Figure 15 X-ray 2 years postoperative.



shape, position, and color, and, based on

the author’s clinical experience, may also

allow for better postoperative healing

and less papilla death. After 6 months of

healing, the temporary crown was removed

and excellent healing was evident. The

implant had no mobility, no pockets, and

no bleeding upon probing (Figure 13).

The implant can be prepared at this

point, if necessary. After very little prep-

aration, an impression was taken and the

temporary crown was relined and replac-

ed. After laboratory fabrication, the final

crown was cemented with excellent results.

The patient was very happy with the final

result and stated that it met all of her ex-

pectations (Figure 14).

An x-ray was taken 2 years after place-

ment of the crown and no bone loss was

noted (Figure 15). In almost every of the

approximately 20 Alabama Grafts the au-

thor has performed, no bone loss was ob-

served. The reason for this is unclear and

warrants additional research. The author

surmises that it may be that the Alabama

Graft somehow inhibits bone loss by be-

ing supersaturated with cortical bone.

Branemark18 stated that one should ex-

pect 1.5 mm of bone loss in the first year

and 0.1 mm every year after placement,

but he did not provide a reason for this

projected bone loss.

CONCLUSION
This case demonstrated the Alabama

Graft being used in a ridge augmenta-

tion. The ridge augmentation depicted

had a cortical facial bone defect, although

the technique may be used successfully

in other types of ridge defects as well,

including knife-edge defects. The author

has also used this technique successfully

in socket preservations.

The Alabama Graft technique has sev-

eral advantages over other grafting tech-

niques. One advantage over block grafting

techniques is avoiding the need to har-

vest the graft.19-21 In addition to this,

even if one uses a non-harvested block

grafting technique, one may have to sac-

rifice so much of the host bone that if the

technique does not work, the dentist is

left with a much worse situation. Block

grafts are also more difficult to manipu-

late around a corner. The Alabama Graft

technique also has advantages over tita-

nium mesh membrane and metal pins,

including not having to remove the pins or

mesh membrane in a second-stage surgery.

The Alabama Graft technique also pro-

duces very dense bone, resulting in min-

imal or no bone loss when implants are

placed into this bone. Finally, the Ala-

bama Graft technique provides a signifi-

cant amount of versatility.One can perform

this technique in almost any situation and

place the pins and the bone in almost any

position. The technique will likely evolve

over time so that different sized cortical

bone pins and cortical bone chips are

available for different grafting situations.
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