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Abstract: Site preservation grafting after tooth extraction offers improved predictability for alveolar volume

maintenance and successful delayed implant treatment. Multiple techniques and materials are used for these

procedures, and each possesses relative benefits and challenges for the clinician and patient. In the case reports

presented, the patients were treated with minimally invasive open extraction site preservation with dehydrated

amnion/chorion membrane (dAHACM) at pontic sites and prior to delayed implant therapy. The biologic ratio-

nale for material selection will be reviewed.

ost-extraction site preservation grafting is often indi-

cated to ensure adequate alveolar bone dimensions at

pontic sites and effective delayed implant placement

to prevent significant loss of ridge volume over time.!

Numerous graft materials and barrier membranes
have been cited for use in such procedures.> Open (non-prima-
ry closure)-site preservation with dense polytetrafluorethylene
(dPTFE) is an established and well-documented site preservation
technique.? Upregulation of wound healing has been advocated for
medically compromised patients and/or compromised wounds
using materials that possess signaling molecules to enhance new
tissue formation, as well as to modulate postoperative inflamma-
tion and patient discomfort.* Autologous bone and adjuncts, in-
cluding platelet-rich plasma, plasma rich in growth factors, and
platelet-rich fibrin preparations, have been investigated for use
in site preservation procedures to provide signaling molecules
capable of accelerated wound healing.”

This continuum of biomaterial development includes recombinant
human proteins such as hBMP-2 and rhPDGF-BB.#? Dehydrated
de-epithelialized human amnion/chorion also has been described
as an adjunct containing a wide array of signaling proteins that
can facilitate wound healing, as well as regulate inflammation and
pain.'”** The importance of patient-centered outcomes, using mini-
mally invasive procedures with diminished postoperative pain and
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reduced patient visits, has been emphasized with regard to research
outcomes.” The following cases describe open-site preservation
utilizing particulate bone grafting and dehydrated amnion/chorion
membrane (AHACM).

(Editor’s note: A second article from the present authors on
minimally invasive extraction site management with dHACM is
tentatively scheduled for an upcomingissue of Compendium. Tt will
discuss immediate implant placement with dynamic navigation.)

Casel
Application of the dHACM in the esthetic zone was demonstrated
in a 59-year-old female patient with a failing anterior bridge who
was requesting removal of the maxillary right central and lateral
incisors (Figure 1 through Figure 3). The patient opted to have
these teeth removed to allow for correction of a significant midline
asymmetry and space inadequacy using a tooth-supported fixed
partial bridge with pontics to replace the edentulous areas.
Atraumatic removal of the teeth was followed by site assessment
with complete curettage and debridement. The defects were graft-
ed with particulate mineralized xenograft (InterOss’, SigmaGraft,
Inc, sigmagraft.com) blended 2:1 with dense hydroxylapatite
(OsteoGraf/D300’, Dentsply Sirona, dentsplysirona.com) for op-
timal long-term volume maintenance. The graft particles were
saturated in autologous venous blood and packed to the residual
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Fig 1and Fig 2. Preoperative buccal (Fig 1) and occlusal (Fig 2) views showing the maxillary right central and lateral incisers. Fig 3. Preoperative
radiograph of the maxillary right central and lateral incisors. Fig 4. Post-extraction defect grafted with particulate blended xenograft and dense
hydroxylapatite (2:1ratio). Fig 5. The 8-mm x 8-mm dHACM allograft. Fig 6. Graft sites covered with dHACM allograft and closed with inverse
“figure 8” PTFE sutures. Fig 7. The site at 25 days healing. Fig 8 and Fig 9. At 11 months, occlusal (Fig 8) and buccal (Fig 9) views with pravisional
restoration in place. Fig 10. Periapical radiograph at 11 months.

bone margins (Figure 4) using specialized grafting instruments (H
& H Company, hhecompany.store).
The sites were each covered with a single layer of 8-mm x

8-mm dHACM (BioXclude', Snoasis Medical, snoasismedical.
com) placed over the graft material (Figure 5). These mem-

branes were positioned with saline rinse and tucked into the
gingival sulcus. A 4-0 PTFE suture (Cvtoplast™, Osteogenics
Biomedical, osteogenics.com) was passed as an inverse “figure
8” starting on the mesial, from the buccal aspect through the
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palatal gingival margin, then through the palatal aspect of the
buceal and repeated on the distal aspect and tied (Figure 6).
This suture technique diminishes the possibility of the suture
needle engaging or displacing the membrane and provides ex-
cellent stabilization.

In Figure 7 ridge healing and bone volume can be seen after 25
days. Figure 8 through Figure 10 show the results at 11 months with
the provisional restoration in position and a periapical radiograph
of the site.
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Fig 11. Preoperative occlusal view of lower right first molar. Fig 12. Preoperative radiograph. Fig 13. Post-extraction defect after grafting with par-
ticulate cortico-cancellous allograft 50% blended with xenograft 50%. Fig 14. A single layer of dHACM allograft was placed and closed with two
inverse *figure 8" PTFE sutures. Fig 15 and Fig 16. The site at 10 days healing (Fig 15) and 28 days healing (Fig 16).

Case 2

This site preservation technique was further demonstrated in a
61-year-old male patient with a noncontributory medical history,
who presented with a nonrestorable right mandibular first molar
(Figure 11 and Figure 12). The patient chose treatment that utilized
a delayed approach.

The tooth was removed in an atraumatic fashion using root sec-
tioning and periotome-style elevators (X-Tool, H & H Company)
for maximum site preservation. Site assessment with a periodon-
tal probe showed intact bone margins and soft-tissue granula-
tions that were excised with a micro-rongeur. Particulate cortico-
cancellous allograft material (enCore’, Osteogenics Biomedical)
was blended 1:1 with particulate xenograft (BioOss’, Geistlich
Biomaterials, geistlich-na.com) saturated in autologous venous
blood and packed with specialized grafting instruments to the
surrounding bone margins (Figure 13).
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A dHACM membrane (BioXclude) was trimmed, placed in the
wound, saturated with sterile saline to seal over the defect, and
stabilized with two inverse “figure 8” PTFE sutures (Cytoplast)
(Figure 14). The suture was passed from the buccal aspect through
the lingual marginal gingiva and then through the lingual aspect
of the buccal tissue. This was repeated more distal (at about the
mid-point of the socket) and tied. A second suture was then placed
more distal, completing the stabilization of the dHACM in position.

The patient was instructed to discontinue chlorhexidine rinse
and dentifrice usage for 7 days and to brush teeth with tap water
only. He also was told to continue taking oral antibiotics for 5 days.
The patient was seen at 10 days postoperative, where the grafted
site demonstrated fibrin deposition with minimal inflammation
(Figure 15). A second postoperative visit took place at 28 days,
during which complete granulation and maturing epithelium was
evident (Figure 16).
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After 6 months atimplant surgery, healing of the site demonstrated
good soft-tissue and bone contours preoperatively (Figure 17), and
significant buccal bone volume was demonstrated at single-stage
implant placement (Figure 18). A wide-platform fixture, 5.5 mm di-
ameter (NobelParallel™, Nobel Biocare, nobelbiocare.com), was used.
Aflared (7mm x 8 mm) polyether ether ketone (PEEK) healing abut-
mentwas placed and the flap was secured with apical flap positioning.

Six months after implant restoration the site showed excellent
bone and soft-tissue contours (Figure 19 and Figure 20).

Perioperative Management

Perioperative patient management using exposed dHACM
requires some deviation from the use of traditional materials.
Chlorhexidine rinse is recommended starting 3 days preopera-
tively (rinsing for 2 minutes twice per day) and then discontin-
ued after surgery. Due to the charged bioactive proteins present
in dHACM, postoperative management requires avoidance of
any surface-active agents or chemicals, including chlorhexidine,
hydrogen peroxide, baking soda, or alcohol-containing mouth-
rinses. The larger the exposed surface area of the membrane, such
as with a molar-sized defect compared to a premolar, the more
important this issue becomes. Similarly, while the use of PTFE
sutures typically are well-tolerated, the preservative chemicals of
chromic gut sutures and periodontal dressings can be detrimental
to healing with dHACM.

Patients are instructed to rinse gently and toothbrush with tap
water for 7 days while the initial fibrin clot and epithelium are
forming. The wounds typically close over quickly, especially in
single-rooted tooth sites.

Discussion

Open-socket grafting techniques have the benetfit of avoiding

flap elevation and preserving the periosteal blood supply, al-
lowing for a minimally invasive approach with maintenance of
vestibular depth and increase in the amount of keratinized tissue.
The selection of various bone grafting materials can influence the

turnover time and volume maintenance at grafted sites to allow

rapid re-entry for implantation or enhance volume maintenance

at a pontic site as demonstrated in case 1. Typically, mineral-
ized cancellous allografts heal in 3 to 4 months, mineralized

xenografts heal in 6 months or more, and dense hydroxylapatite

displays no significant resorption.

The rationale for using PURTION' processed (MiMedx, mimedx.
com) dehydrated de-epithelialized human amnion/chorion mem-
brane is based on placental tissues possessing both a collagen-based
extra-cellular matrix as well as soluble signaling molecules, which
provides for accelerated healing, antimicrobial action, and anti-
inflammatory components."* Although dHACM contains cellular
material such as cell membrane-associated proteins and intracellular
proteins, the immune-privileged status of this material does not elicit
a foreign-body reaction.” Additionally, the intra- and extracellular
proteins contained in the membrane have been shown to downregu-
late the inflammatory response in the applied area and serve as a che-
motactic source for hematopoetic and mesenchymal stem cells.'*'®
Due to the reduced immune response, patients treated with these
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Fig 17. The site at 6 months past graft placement. Fig 18. Occlusal view
of implant placement. Fig 19. Six months post-restoration, buccal view.
Fig 20. Panoramic image 6 months post-restoratian.

tissues generally experience less postoperative pain.'* A compara-
tive study examining open-socket grafting outcomes using dHACM
and dPTFE membranes revealed significantly less postoperative
pain with the use of dHACM in the early postoperative healing days
1through 3. Additionally, the dHACM-treated sites demonstrated
significantly more osteoid formation with higher bone-volume den-
sity than the dPTFE-treated sites at the implant placement visits that
occurred approximately 3.5 months after grafting."*

Studies employing placental membranes have shown in-
creased levels of bone induction compared to controls during
vestibuloplasty procedures as well as higher levels of bone for-
mation in critical size bone defects when compared to control
sites treated with no membrane or a traditional xenograft col-
lagen membrane.?*!

Placental tissues contain natural antimicrobial agents, such
as human beta defensins, that guard against microbial prolifera-

o

tion.” dHACM also contains extracellular matrix proteins, which
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facilitate cellular migration.” Use of the PTFE inverse “figure 8”
suturing technique, passing from inside the wound from the peri-
osteal side through the epithelium, minimizes potential displace-
ment of the barrier. Postoperative care management varies from

traditional open-socket grafting methods in that any surface-active

chemicals that can damage the dHACM or inhibit epithelial migra-
tion or wound healing are avoided.

The thin and pliable nature of the hydrated dHACM precludes
the need for custom trimming the membrane to fit the grafted
defect site as is required for traditional collagen membranes. The
dHACM can fold onto itself, become corrugated, and approximate
the incision margins without affecting its ability to close the wound
with reduced intraoperative time. These same qualities of the
dHACM, however, reduce its capacity to be sutured and tacked into
place. Additionally, the relative decrease in total fibrous content
of the dHACM prohibits its ability to maintain space independent
of graft material. The dHACM can serve as an adjunct to promote
healing when other biologically inert membranes are used.?*

Conclusion

Site preservation grafting methodology continues to progress with
new materials and techniques. The use of dHACM with signaling
molecules and a minimally invasive surgical approach reduces
inflammation and pain and enhances open-socket grafting heal-
ing. The relatively economical availability of dHACM without
the need for harvesting autologous tissues or venipuncture and
processing is a significant advance for socket grafting procedures.
Patient outcomes with pontic site maintenance and delayed im-
plantreconstruction demonstrated excellent bone and soft-tissue
contours in the case reports presented here. Clinicians should
consider selecting materials and techniques for patient-centered
outcomes, including minimally invasive protocols that enhance
healing, reduce the number of visits, and diminish postopera-
tive pain. Further clinical investigation into this exciting area of
dentistry is indicated.
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