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Abstract 
Background: Adjunctive therapies are often combined with Scaling and Root 
Planing (SRP) procedures to limit bacterial recolonization of periodontal pockets 
and to modulate the wound healing environment. While local delivery antimicrobial 
therapies are effective, they do not promote soft tissue repair at these sites. 
BioXclude, a dehydrated human de-epithelialized amnion-chorion membrane 
product (ddACM) sourced from donated human placental tissue, has been shown 
to have antimicrobial properties, contain stimulatory growth factors known to 
activate wound healing processes, and possess critical attachment substrates for 
cellular adhesion and migration. Given this combination, it was hypothesized that 
ddACM would be an effective adjunctive therapy for the treatment of periodontal 
pockets following SRP procedures.

Methods: Sixteen non-smoking patients, compliant with a regular periodontal 
maintenance program, were included in this study. A total of 30 sites showing a 
≥ 2 mm increase in periodontal probing depth (PPD), with associated bleeding on 
probing (BOP), were chosen for treatment. Following standard SRP procedures 
with local anesthesia, ddACM was placed into the treated area. A six-week 
periodontal re-evaluation was completed, with the primary outcome variable 
being PD reduction and secondary outcomes that included resolution of bleeding 
on probing (BOP).

Results: Mean PD reduction was 2.55 mm ± 0.34 mm, with three sites showing 
≥ 4 mm ± 0.2 mm reduction in PD. BOP was resolved in 83% of the treated sites.

Conclusion: ddACM provides significant benefit as an adjunctive therapy to SRP 
for the treatment of periodontal pockets in terms of PD reduction and resolution 
of BOP.
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Introduction
According to a recent article published in the Journal of Clinical 
Periodontology, severe periodontitis is the 6th most prevalent 
disease worldwide, affecting nearly 743 million people globally 
[1]. In the United States, it is estimated that roughly half of 
adults over the age of 30 years old have periodontitis and that 
the disease is the primary cause of tooth loss in this population 
[2,3]. Periodontitis is a multifactorial disease of the oral cavity 
with resident microorganisms playing a key role in its initiation 
and pathogenesis [4] characterized as an inflammation of the 

periodontium, with the primary etiology being bacterial plaque, 
periodontitis results when localized infection and inflammation 
of the gingiva spread to the ligaments and bone that support 
the teeth. If left untreated in a susceptible host, this results in 
progressive break down of the supporting hard and soft tissues, 
creating periodontal pockets acting as favorable environments 
for continued destruction of the periodontium. Treatment 
approaches for periodontitis will depend on the severity of the 
disease. Interdental Clinical Attachment Level (CAL), Radiographic 
Bone Loss (RBL), and tooth loss due to periodontitis are clinical/
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radiographic parameters used to determine the severity of 
periodontitis at specific sites. Non-surgical management of 
periodontitis includes supra- and subgingival scaling and root 
planing to remove diseased cementum and dentin to achieve 
a biologically acceptable root surface, promoting a gain in 
attachment. Scaling and Root Planing (SRP) procedures are often 
combined with adjunctive therapies mainly aimed at preventing 
the reestablishment of the bacterial infections [5,6].  

The efficacy of adjunctive therapies to provide additional 
benefit to SRP was reviewed by Smiley et al. in a 2015 article 
published in the Journal of the American Dental Association 
[7]. By systematically reviewing the results from clinical studies 
published in peer reviewed journals and FDA filings, the authors 
concluded that only systemic sub-antimicrobial dose doxycycline, 
systemic antimicrobials, chlorhexidine chips, and photodynamic 
therapy with a diode laser showed reliable, moderate benefit 
over SRP alone. A low level of certainty was attributed to the 
benefits of other adjunct therapies, including doxycycline 
hyclate gel, minocycline microspheres, and other non-surgical 
lasers. Of note, adjunctive therapies used with SRP procedures 
are predominantly focused on the treatment and prevention 
of persistent microbial infections that interfere with natural 
tissue repair and regeneration processes. These treatments 
do not, however, act to promote healing and the regeneration 
of healthy connective tissue to repair the periodontal pockets. 
Because of this, even the most efficacious adjunctive therapies 
provide only a moderate benefit when compared to SRP alone 
[7]. A product that provides anti-microbial properties to prevent 
the recurrence of infection and factors to promote tissue repair 
and regeneration would be of significant value to the treatment 
of periodontal disease. BioXclude® (Snoasis Medical, Golden, 
CO, USA), an emerging regenerative membrane product in the 
field of dentistry and periodontics, has been shown to have 
both antimicrobial and stimulatory properties, [8-14] suggesting 
that it may be an ideal adjunctive product for the treatment of 
periodontal pockets. Sourced from donated elective Caesarean 
section placental tissues, BioXclude is a dehydrated human 
de-epithelialized amnion-chorion membrane (ddACM) that is 
cut into sheets of defined dimensions. ddACM has been used 
successfully in a range of dental and periodontal procedures, 
including maxillary sinus membrane repairs, [15] extraction site 
management, [16] ridge augmentation procedures, [17] and 
mandibular furcation repairs [18]  Importantly, ddACM has been 
shown to have both antimicrobial properties [8,9] and contain a 
multitude of growth factors that stimulate wound healing and 
tissue regeneration [19]. 

To evaluate the use of ddACM as an adjunctive treatment for 
periodontal pockets, 16 non-smoking patients, compliant with 
a regular periodontal maintenance program, with sites showing 
a ≥ 2 mm increase in periodontal probing depth (PPDs) and 
associated bleeding on probing (BOP) consented for inclusion 
in this study. Following standard SRP procedures, ddACM was 
placed into the periodontal pocket. A total of 30 sites were 
treated, with an average initial PD of 6.98 mm ± 1.00 mm. All 
patients underwent a comprehensive periodontal re-evaluation 
after six weeks, where PD reduction and resolution of BOP were 
measured. On average, PDs were improved by 2.55 mm ± 0.90 

mm, with three sites showing ≥ 4 mm reduction in PD. In addition, 
bleeding on probing (BOP) was resolved in 83% of the treated 
sites. These data indicate that ddACM provides significant benefit 
as an adjunct to SRP for the treatment of periodontal pockets in 
terms of CAL gain and resolution of BOP.

Methods
Inclusion criteria
Non-smoking patients ≥ 18 years of age, currently compliant 
in a regular periodontal maintenance program presenting with 
periodontal pockets showing an increase in PPD of ≥ 2 mm and 
associated BOP, were identified for inclusion in the study. Patients 
with previous adjunctive or chemotherapeutic treatment in 
addition to traditional maintenance procedures were excluded 
from the study.

ddACM preparation
BioXclude membranes (Figure 1A) are individually packaged and 
stored at room temperature for up to five years. At the time of 
treatment, a membrane was removed from the sterile packaging 
with a cotton forceps and hydrated (1-2 seconds) in sterile water 
(Figure 1B). Longer hydration periods are not recommended by 
the manufacturer to prevent a loss of soluble growth factors 
stored in the membranes.

Procedure
Treatment sites (Figure 2A) were anesthetized with 4% 
Articaine with 1:100,000 epinephrine. Teeth were then treated 
with ultrasonic instrumentation followed by mechanical 
instrumentation to diminish supragingival and subgingival plaque 
and calculus via scaling and root planing. At each treatment site, 
pressure was applied with gauze to achieve hemostasis (Figure 
2B), and a pre-hydrated ddACM membrane (8 x 8 mm) was 
introduced into the pocket with a cotton forceps (Figures 2C-2D). 
A Hu-Friedy CP-12 periodontal probe was then used to place the 

Figure 1 ddACM and pre-placement handling.  (A) BioXclude 
membrane; (B) Pre-placement hydration of ddACM.
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membrane into the deepest extent of the periodontal pocket 
achieving stability within the pocket and incorporation into the 
forming fibrin clot created by localized bleeding following SRP. 
No traditional antimicrobial agents (e.g. systemic antibiotics, 
chlorohexidine washes, doxycycline hyclate gel, minocycline 
microspheres, etc.) were used in these procedures. 

Post-operative instructions
Patients were provided post-operative instructions to continue 
normal daily oral hygiene, implementing the modified Bass 
brushing technique with gentle flossing; additionally, patients 
were instructed to avoid any subgingival instrumentation, 
including Perio-Aids, proxy brushes, and/or subgingival irrigation 
for a period of six weeks.

Clinical evaluation
Measurements of PD, CAL, and presence of BOP were recorded at 
the time of treatment by the doctor performing the procedure(s). 
Six weeks after treatment, PD reduction and presence/absence of 
BOP were recorded by a doctor who was blinded to the location 
of sites treated with ddACM.

Results and Discussion
At the periodontal re-evaluation appointments, scheduled six 
weeks after initial procedures, the average PD measurement 
was 4.43 mm ± 0.96 mm, down from initial PD measures of 6.98 
mm ± 1.00 mm. A nested plot showing PD measurements at the 
time of treatment (“Initial PD”) and at the 6-week periodontal re-
evaluation (“Final PD”) is shown in Figure 3. Mean PD reduction 
was 2.55 mm ± 0.90 mm, with three sites showing ≥ 4 mm 
reduction in PD. BOP was resolved in 83% of the treated sites. 
These data are summarized in Table 1.

Given the success of ddACM to promote rapid healing in a wide 
range of periodontal procedures [15-18] it was hypothesized that 

it would also provide benefit in the treatment of periodontal 
pockets. Adjunctive therapies are frequently combined with 
SRP procedures to prevent the bacterial recolonization of the 
pockets, but little is done to actively promote the healing of 
damaged connective tissues and reattachment of at-risk teeth. 
As a membrane product that possesses antimicrobial properties 
to fight bacterial infections, stimulatory growth factors to activate 
natural wound healing processes, and scaffolding matrix proteins 
to support cellular attachment and migration, ddACM appeared 
to have a potent combination of properties that would be of 
use for the treatment of periodontal pockets. Historically, SRP 
procedures lead to an average PD reduction of 0.49 mm (range: 
0.36-0.62 mm), a number that is only improved by an additional 
average reduction of ≤ 0.64 mm if adjunctive antimicrobial 
therapies are included in the treatment regimen [19] As presented 
in the results, periodontal pockets treated with ddACM following 
standard SRP procedures had an average reduction in depth of 
2.55 mm ± 0.34 mm after six weeks, suggesting that the use of 
ddACM in these procedures is an effective adjunct to SRP and 
that it may have additional benefit over therapies that are purely 
antimicrobial in nature (SRP + antimicrobial adjuncts have a 
combined effect of 1.13 mm average reduction in PD). The utility 
of ddACM in a wide range of dental and periodontal procedures 
is rapidly emerging. Originally considered a competitor in only 
the membrane market, ddACM is proving to have a collection of 
properties that makes it highly versatile and ideally suited for use 
in a wide range of oral procedures. 

In addition to the barrier function that is common to all membrane 
products, ddACM’s ability to naturally prevent bacterial growth 

Figure 2 Site preparation and ddACM placement into periodontal 
pocket following scaling and root planning. (A) Evaluation 
of PD of periodontal pocket; (B) Hemostasis following 
scaling and root planing; (C) Placement of ddACM into 
instrumented pocket; (D) Use of probe to place ddACM to 
the apical extent of treated site.

 
Figure 3 Comparison of Initial and Final Mean PD.  PDs OD 

periodontal pockets were measured at the time of 
treatment and at the 6-week follow-up appointments. PD 
mean shown as the average of all measurements ± SD.

Table 1 Summary of PD, PD reduction, and resolution of BOP 
measurements.

Patients Sites
Initial PD (mm) Final PD (mm) PD Reduction 

(mm) Resolution 
of BOP

Mean SD Mean SD Mean SD

16 30 6.98 1 4.43 0.96 2.55 0.9 83%
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helps it to inhibit infections that are inherent to the oral cavity. 
The innate growth factors and extracellular matrix contents 
of ddACM, however, are what provide it with its additional 
versatility. Growth factors and chemotactic signaling molecules in 
ddACM activate wound healing responses while the extracellular 
matrix proteins of ddACM scaffold critical cellular processes, 
including attachment, migration, and new tissue deposition. 
In the treatment of periodontal pockets, a procedure in which 
barrier membranes are not traditionally used, the placement 
of ddACM serves to prevent bacterial recolonization while 
simultaneously activating would repair processes and providing 
substrates for cellular migration and new tissue deposition. The 
rationale for ddACM use in oral regenerative procedures arose 
from documented use of placental tissues and ddACM specifically 
in the medical arena. ddACM is proving to be an effective product 

in the treatment of chronic wounds, including diabetic foot 
ulcers, venous ulcers, and burns [20-23].

Conclusion
 Based on the same ddACM technology, MiMedx (Marietta, GA, 
USA) offers a portfolio of dehydrated human amnion-chorion 
membrane products that are quickly gaining market share due to 
their efficacy in treating these hard-to-treat indications. Like dental 
and periodontal indications, chronic wounds are characterized by 
high bacterial loads that benefit from both the barrier function 
and antimicrobial activity of the ddACM product. In addition, 
chronic wounds are often accompanied by co-morbidities (i.e., 
diabetes, poor vascularity, etc.) that benefit from the active 
stimulation and support of wound healing processes that ddACM 
also provides.
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