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Alveolar ridge resorption has long been considered an unavoidable consequence

of tooth extraction. Guided bone regeneration techniques and the use of bone

replacement materials have both been shown to enhance socket healing and to

potentially modify the resorption process. This article will describe a surgical
technique using textured, high-density polytetrafluoroethylene (PTFE) membrane
and particulate bone replacement materials for graft containment and prevention

of soft tissue ingrowth into healing extraction sites. The technique described does

not require primary closure, facilitating the preservation of keratinized mucosa

and gingival architecture.

INTRODUCTION

he concept of using syn-

thetic membranes for guid-

ed tissue regeneration

(GTR) in periodontal de-

fects has gained wide-

spread acceptance. It has
been shown that blockage of epithelial
migration into bone defects results in
enhanced regeneration of bone by se-
lective cell repopulation of the wound
by osteoprogenitor cells'? and by local
concentration of biological growth fac-
tors. Wound healing kinetics in extrac-
tion sites can be viewed in a similar
fashion in that there is a tendency for
soft tissue invagination and the for-
mation of fibrous tissue in the coronal
one third of the socket.** It follows that
the principles of guided tissue regen-
eration, ie, the use of a cell occlusive
membrane and bone augmentation ma-
terials, could be applied to extraction

sites to effect complete bone regenera-
tion in extraction sites.

Historically, achieving primary clo-
sure and prevention of graft particle
loss has been a major problem associ-
ated with primary (immediate) graft-
ing of extraction sites. Even when pri-
mary soft tissue closure is achieved,
graft particle loss remains problematic,
with significant loss reported in 61% of
the cases in one recent report.” The use
of an occlusive membrane eliminates
the problem of particle migration while
simultaneously preventing soft tissue
and epithelial migration into the heal-
ing socket. A secondary benefit to the
use of an occlusive membrane is that
there appears to be less external ridge
resorption in the early healing phase*
although the exact mechanism of this
effect remains unclear.

Despite the apparent benefits, to




date there has not been a membrane
material designed for extraction site
grafting. Due to high rates of infection,
highly porous membranes such as ex-
panded polytetrafluoroethylene (e-
PTFE) are unsuitable for use in areas
such as extraction sites, where expo-
sure of the membrane is common.” De-
spite these complications, it has been
suggested that, in some cases, it may
be esthetically advantageous to inten-
tionally leave GBR membranes ex-
posed in order to preserve the archi-
tecture of the keratinized mucosa.® Re-
sorbable membranes may be effective
for extraction site reconstruction, but
primary closure is required to prevent
premature membrane dissolution.’!

A method of primary extraction
site grafting has been developed by the
author, using a dense polytetrafluoro-
ethylene (PTFE) membrane (Cyto-
plast® Regentex TXT-200, Osteogenics
Biomedical Inc, Lubbock, Tex) as a bar-
rier to contain graft particles and facil-
itate guided bone regeneration (GBR)
in extraction sites.""* In previous ani-
mal studies''* and human case re-
ports, the efficacy of high-density
PTFE membrane has been demonstrat-
ed clinically and histologically. There
are 4 primary advantages in the use of
the dense membrane over e-PTFE and
resorbable membranes in extraction
site reconstruction:

1. Due to the low porosity (<0.2 pm),
the dense membrane resists the in-
corporation of bacteria into its struc-
ture and can be left exposed in the
mouth with a low risk of infection
and subsequent graft loss. Exposure
of the membrane does not compro-
mise the underlying bone graft.

2. The ability of the membrane to re-
main exposed also reduces the need
for the development of large flaps
and vertical incisions to achieve pri-
mary closure. The nonresorbable
polymer prevents premature degra-
dation associated with exposure of
resorbable membranes.

3. Conservation of soft tissue architec-
ture is achieved since primary clo-

sure is not required. There is no loss
of vestibular depth, and the at-
tached mucosa and interdental pa-
pilla can be preserved by using
careful surgical technique.

4. The membrane does not allow in-
growth of the surrounding connec-
tive tissues, and removal is accom-
plished without anesthesia, surgery,
or trauma to the adjacent tissues.

DESCRIPTION OF SURGICAL
PROCEDURE

This procedure is indicated following
the extraction of single or multiple
teeth. Active infection is the only ab-
solute contraindication. The presence
of purulent drainage, swelling, or pain
indicates active infection, which may
cause graft failure. If infection is sus-
pected, preoperative antibiotics should
be given and continued for 7 to 14
days. If symptoms resolve, the site may
be considered safe for extraction and
grafting.

(1) The first rule of ridge preser-
vation is nontraumatic extraction of
teeth with preservation of the buccal
and lingual cortical plate. This may be
accomplished through careful luxation
and judicious use of burrs to section
ankylosed or curved roots (Figure 1).

(2) Following root removal, sharp
curettage should be carried out to re-
move remnants of periodontal liga-
ment as well as any soft tissues such
as peri-radicular cysts. These tissues
may harbor pathogenic bacteria that
may lead to postoperative complica-
tions.

(3) Perforation of the socket corti-
cal plate (decortication) is optional but
may be helpful in establishing blood
supply to the graft from the adjacent
bone. This may be accomplished with
a slow-speed round burr. Caution is
advised to avoid damage to vital struc-
tures such as adjacent tooth roots or
neurovascular structures.

(4) The graft material is moistened
with sterile saline or water in a sterile
dish to form a cohesive paste that can
be delivered to the extraction site. Us-
ing a periosteal elevator or syringe
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technique, the material is delivered to
the extraction site and packed gently to
the apex of the site. Overpacking is to
be avoided because this only hinders
revascularization of the site.

(5) A section of membrane mate-
rial is then cut to fit over the site(s),
extending 3 to 4 mm beyond the socket
margins onto sound host bone. The
membrane should be trimmed to
maintain a 1.0 mm margin from adja-
cent tooth roots to facilitate reattach-
ment of the papilla to the interdental
bone. A paper or foil template may be
used to avoid wasting membrane ma-
terial during trimming. If needed, the
membrane may be stretched slightly
and molded over the fingertips to form
a convex dome over the alveolar ridge.

The membrane should fit over the
site(s) and under the mucoperiosteal
flap without wrinkling or buckling. If
necessary, the membrane should be
further trimmed or the subperiosteal
dissection of the flap should be extend-
ed to achieve a passive and stable fit of
the membrane directly over the bone.
Do not overlap 2 or more pieces of
membrane at any time.

(6) Suturing is accomplished with
interrupted sutures at the interdental
papillae and a single or horizontal
mattress suture across the socket open-
ing. Primary closure is not required for
extraction-site grafting and will only
make membrane removal more diffi-
cult. The recommended suture mate-
rial is 3-0 polyglycolide (Vicryl®, Ethi-
con Inc, Somerville, NJ) or PTFE Mono-
filament. Excessive tension on the flaps
should be avoided to maximize blood
flow within the flap and avoid necrosis
of the flap margins.

(7) Thorough irrigation of the site
to remove all remaining graft particles,
especially those between the flap edges
or between the flap and the underlying
membrane is done. These particles will
provide a conduit for oral bacteria to
infiltrate the graft. Temporary bridges
or dentures may be placed immediate-
ly over the graft/membrane complex.

(8) Postoperatively, the patient
should be observed at 1 week. The pa-
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Figure 1. Membrane-Assisted Extraction

Site Reconstruction
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FIGURE 1. Diagrammatic representation of site reconstruction procedure using dense PTFE
membrane. Step 1—atraumatic extraction of teeth. Care must be taken to preserve the socket
walls and minimize microtrauma to the bone. Step 2—following curettage to remove soft
tissue remnants, the appropriate bone augmentation material is loosely packed into the
sockets. Step 3—the E membrane (Cytoplast GBR-200) is trimmed to fully cover the
sockets, extending 3 to 4 mm beyond the socket margins onto host bone. The membrane
is tucked under the mucoperiosteal flaps on the buccal and lingual. Step 4—cutaway view
and superior view of correct membrane placement. Step 5—interrupted and horizontal
mattress sutures are placed. Note there is no attempt to achieve primary closure over the
membrane. The membrane will be stabilized by cellular attachment. Step 6—the surgical
site at 2 weeks postop and following suture removal. The PTFE membrane is visible
through the original socket opening. Step 7—nonsurgical membrane removal is done at 21
to 28 days postop. The membrane is grasped with forceps and gently removed from the
tissue bed. No anesthesia is required for removal. The graft material, enmeshed in a dense
connective tissue matrix (osteoid), is visible directly beneath the membrane. Step 8—re-
epithelialization occurs to complete healing in 10 to 14 days following membrane removal.
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tient should be instructed to gently
clean around the site with a Q-tip or
cotton gauze to prevent plaque accu-
mulation on the membrane.

At 2 weeks, sutures should be re-
moved and the membrane cleaned if
there is significant bacterial accumula-
tion.

(9) Membrane removal is done at
either 3 or 4 weeks postoperatively, de-
pending on the size of the defect and
the condition of the socket walls. De-
fects that are large or have one or more
walls missing may benefit from the
longer healing time. Removal is accom-
plished by grasping the membrane
with forceps and gently removing it
from the tissue bed. No anesthesia is
required for this procedure; however,
topical anesthetic may be used. In the
context of extraction site grafting, is it
not necessary to leave the membrane in
place for longer than 4 weeks.

Upon removal, the graft material
can usually be visualized, well consol-
idated in the osteoid matrix underlying
the membrane. Re-epithelialization of
the underlying tissue will occur over
the next 7 to 10 days. Depending on
the graft material placed, 12 to 16
weeks is required for mineralization of
the socket to occur. Large defects or
those with missing walls may require
up to 6 months for maturation.

CONCLUSION

The surgical technique described has
been used in daily practice by the au-
thor for the past 8 years for implant
site development, ridge preservation
procedures, and in conjunction with
the immediate placement of dental im-
plants into extraction sites. The bene-
fits of this technique include the reli-
able defect isolation and containment
of graft particles, ease of placement,
simplified removal, and preservation of
mucogingival architecture.
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