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Peptide-Enhanced Bovine
Xenograft to Treat Severe Defects

Figures 1 to 3. Coronally advanced flap design.

INTRODUCTION

When it comes to surgically correcting gin-
gival recession, treatment options are
numerous, and there is presently a wide
body of literature demonstrating various
techniques and materials. Common causes
of recession often cited include but are not
limited to: toothbrush abrasion, occlusion,
oral anatomy, periodontal disease progres-
sion, and trauma from injury. Problems
often associated with recession include root
sensitivity, caries, mobility, and poor aes-
thetics. Gingival recession may also be
found in the presence of other mucogingi-
val defects, such as deficiencies in kera-
tinized or attached gingiva.

While considering the treatment for
gingival recession and its effect on peri-

In the clinical setting, there are a
number of nonsurgical and surgi-
cal treatment options for recession
that are available to patients.

odontal health, it is important to note that
recession accounts for one of the 2 compo-
nents in calculating the clinical attachment
level, which is the sum of the probing depth
and recession present. Therefore, while cli-
nicians can improve their patients’ clinical
attachment level and ultimately their peri-
odontal health by helping them to reduce
pocket depths, they may also do so by cor-
recting recession defects.

In the clinical setting, there are a num-
ber of nonsurgical and surgical treatment
options for recession that are available to
patients. The purpose of this article is to
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review these treatment options, and to pres-
ent a case study to introduce a surgical tech-
nique for root coverage that possesses the
advantages of minimizing pain, chair time,
number of dental visits, costs, postoperative
discomfort, and recovery time. This tech-
nique utilizes a coronally-advanced flap
design (Figures 1 to 3) combined with a bone
xenograft (PepGen P-15 Flow [DENTSPLY
Tulsa Dental Specialties]). The surgical tech-
nique, clinical applications, and evaluation
of results will be presented. Because this
paper is a case study, the discussion will be
limited to clinical applications.

DENTAL AND PERIODONTAL PROBLEMS

RELATED TO GINGIVAL RECESSION

1. Root sensitivity

2. Poor plaque control

3. Predisposition to caries

4. Loss of clinical attachment level

5. Compromised aesthetic result.

The above list is not all-inclusive but
represents common clinical complications
that may compromise the oral health of the
patient.” In addition to this list, however,
there are a number of other clinical findings
that are often found in addition to gingival
recession. For example, recession may also
be associated with a lack of keratinized
and/or attached gingiva. In addition to the
tissue quality surrounding recession de-
fects, anatomical considerations such as
frenum attachments and root dehiscences
are also noted as well.

COMMON SURGICAL TREATMENT
OPTIONS FOR RECESSION
When it comes to obtaining root coverage,
there are a number of surgical techniques
available to dentists, and the body of litera-

ture is vast in regards to the techniques
involved: wound healing, nature of attach-
ment, longevity, complications, etc. Here is
a brief list of surgical options aimed at treat-
ing gingival recession:

« Guided tissue regeneration?5

. Coronally repositioned flap®

- Free gingival graft7-10

- Subepithelial connective tissue graft®

- Acellular dermal graftr2-14

« Vertical translation.1516

In the authors’ practices, the decision on
which of the above treatment options to per-
form for patients is a question of what is prac-
tical, reasonable, and of course, predictable
for the patient. This criteria is mentioned
only to point out that surgical options such
as the subepithelial connective tissue graft
(SECTG) are commonly used to treat gingival
recession’ but may fail in regards to what we
feel may be practical, reasonable, and pre-
dictable for the patient, depending on the
severity of the recession and the number of
teeth affected by recession.

The following case studies highlight
patients who presented with various severi-
ties of recession, and for whom periodontal
plastic surgery was successfully completed
without the use of the patient’s palate as a
donor site. Please note that it is not our
intention to imply that the surgery tech-
nique performed on the patients in these
case studies is the only acceptable form of
treatment. It is our belief that there are often
multiple modes of acceptable treatment that
yield successful results.

Before presenting the case studies, it is
important to note that the classification of
recession used for the diagnoses was
Miller’s classification.’7 Below is a review of

continued on page xx



PERIODONTICS

Peptide-Enhanced Bovine...
continued from page 00

Miller’s classification:

Class I—Recession not extending
to the mucogingival junction (MG]J).
No interdental bone loss; 100% root
coverage is possible.

Class II—Recession extends to or
beyond the MGJ. No interdental bone
loss; 100% root coverage is possible.

Class III—Recession extends to or
beyond the MGJ. Interdental bone loss
is present; only 50% to 75% root cov-
erage is expected.

Class IV—Recession extends to or
beyond the MGJ. Interdental bone loss
is present that extends beyond the
recession; no root coverage is expected.

CASE 1: GENERALIZED CLASS il
RECESSION OF THE MAXILLA
A s51-year-old woman presented with
generalized maxillary and mandibu-
lar Class III recession. As observed

Figure 4. Preoperative radiograph demonstrat-
ing moderate bone loss.

radiographically (Figure 4) and clini-
cally (Figure 5), mild to moderate
bone loss was evident, along with 3 to
7 mm of generalized recession. Her
medical history was unremarkable,
but her dental history was extensive.
She had been diagnosed 20 years prior
with generalized moderate chronic
periodontitis. Combined with an
aggressive tooth brushing habit, she
had also experienced additional reces-
sion from osseous surgery for the
reduction of periodontal pockets. Five
years before, she had twice undergone
periodontal plastic surgery in an
attempt to cover the recession defects
and restore the clinical attachment
levels of her teeth. Unfortunately,
both of these previous surgeries were
unsuccessful in achieving her desired
result, although it is unclear how
much root coverage was actually
gained from these previous root cov-
erage procedures.
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Figure 5. Preoperative photo demonstrating
severe recession.

Figure 8. Frenectomy performed immediately
after suturing.

Figure 11. Final suturing.

Pertinent findings from the peri-
odontal examination revealed that no
periodontal pockets were present,
although the interproximal bone loss
was moderate. In addition, the
amount of keratinized and attached
gingiva that was present measured
approximately 2 mm and one mm,
respectively. A high midline frenum
attachment was observed between
teeth Nos. 8 and 9.

Treatment Options

When considering treatment options
for this patient, several choices were
considered. During the examination
process, she made it clear that because
of her past experiences, she would not
repeat the same procedures. Her ob-
jections were made due to finances
and her lack of confidence in repeat-
ing the same procedures that had
seemingly failed her before. Her first
root coverage procedure was a subep-
ithelial connective tissue graft taken
from her palate and performed over
all 4 quadrants over 4 visits. Her sec-
ond root coverage procedure was an
acellular dermal graft that was per-
formed in the maxillary arch in only
one visit.

The patient’s past experience and

Figure 6. Flap reflection showing severe root
dehiscences.

Figure 9. Delivery of the PepGen P-15 Flow
(DENTSPLY Tulsa Dental Specialties) bone
graft.

Figure 12. Two weeks postoperative.

present desires made treatment plan-
ning a challenge because of the body of
research supporting the efficacy of both
the subepithelial connective tissue
graft’™® as well as the acellular dermal
graft.12"74 Without these 2 options, and
inferring that any tissue taken from the
palate was out of the question, the
authors considered a relatively new, yet
previously documented technique. We
decided to attempt a root coverage pro-
cedure involving the use of PepGen P-15
Flow utilizing a coronally advanced flap
(or vertical translation?5716) flap design
(Figures 1 to 3).

What is PepGen P-15 Flow?
PepGen P-15 Flow is a peptide-en-
hanced anorganic bovine matrix xe-
nograft that uses carboxy-methyl-cel-
lulose as a carrier in a syringe delivery
system. The use of PepGen P-15 has
been found to improve the clinical
outcomes of periodontal osseous
defects,® although its use in recession
defects is relatively new.

When considering PepGen P-15
Flow as the material for this root cov-
erage procedure, it is important to
note that regenerative materials and
their use in periodontal plastic sur-
gery for recession have been docu-

Figure 7. Sling sutures aid the coronal
advancement of the flap.

Figure 10. Graft in place.

Figure 13. One year postoperative.

mented previously.1516 Although a
curious concept at first, it is interest-
ing to find that materials such as
enamel matrix derivativel516 and
even the addition of growth factors
such as thPDGF-BB1 have been pub-
lished previously to show the benefit
of other materials besides autogenous
tissue in correcting recession defects.
However, unlike soft tissue grafts,
these relatively newer materials have
demonstrated signs of regeneration
while correcting recession defects.?-2*
In regards to the use of the Pepgen P-
15 Flow material itself, case studies
have been previously published by
the authors.9-2° The case reports pri-
marily focus on root coverage as the
outcome. The nature of the attach-
ment to the root surface has not been
studied.

Surgical Technique
Following local anesthesia with 4%
articaine with 1:100,000 epinephrine,
bleeding points were established with
a periodontal probe that correlated to
the amount of desired root coverage
(Figures 1 to 3). These points equated to
the tips of the “new” papillae that
would be established. Next, using a No.
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15 blade, 2 vertical incisions were
made at the distal aspects of No. 3 and
No. 14 (the terminal teeth for which
root coverage is desired). These 2 inci-
sions began at the bleeding points
between Nos. 2 and 3 and Nos. 14 and
15 and extended apically beyond the
mucogingival junction. A third inci-
sion was made that connected all of the
bleeding points via a sulcular incision.
A full thickness mucoperiosteal flap
was elevated to the MGJ. Beyond the
MG], the flap was elevated via sharp
dissection into the depth of the
vestibule. Periosteal releasing incisions
were also utilized to mobilize the flap.
Note the severity of the root dehis-
cences once the flap was elevated (Fig-
ure 6). Using a No. 2 round diamond
bur in a high-speed handpiece, the root
surfaces were debrided with the goal of
establishing clean root surfaces and to
minimize (not eliminate) any root con-
vexities that may be present. The exist-
ing papillae were then de-epithelial-
ized with the same No. 2 round dia-
mond bur in order to expose the under-
lying connective tissue. The flap was
then coronally advanced past the
cemento-enamel junctions of the teeth
and sutured with 4-0 Vicryl sutures
using sling sutures (Figure 7). The dis-
tal vertical incisions were closed with
the same suture material, utilizing
interrupted sutures. In order to address
the issue of the high frenum attach-
ment between Nos. 8 and 9, as well as
to provide an entry point for the deliv-
ery of the PepGen P-15 Flow bone graft,
a frenectomy was performed next
(Figure 8). Once the frenectomy inci-
sion was made, the bone graft material
was introduced over the root surfaces
using the syringe delivery system in
which the bone graft is packaged
(Figures 9 and 10). The frenectomy
incision was then closed with a 40
chromic gut suture, achieving primary
closure (Figure 11). The PepGen P-15
Flow material was then manually
manipulated over the root surfaces.
The patient’s postoperative course
was uneventful in regards to pain and
discomfort. Minor bruising of the
upper lip was reported. By the time
the sutures were removed 14 days
later, all bruising had disappeared
(Figure 12). Pain control was achieved
with Hydrocodone 5/500 (5 mg hydro-
codone with 500 mg acetaminophen).
The patient was also prescribed 0.12%
chlorhexidine rinse to aid in plaque
control. Specific oral hygiene instruc-
tions were no brushing on the facial
surfaces of the grafted teeth, and a soft
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Figure 14. Preoperative frontal view.

Figure 17. Flap reflecting revealing severe
recession and root dehiscences.

Figure 20. PepGen P-15 Flow delivered to the
upper right quadrant.

Figure 23. Two-week postoperative of the max-
illary arch and tooth No. 22.

Figure 26. Two weeks postoperative. Note that
the final restorations have been delivered.

diet was recommended for the first
week. The patient was provided with
cotton tip applicators for plaque con-
trol. Two weeks after surgery, the su-
tures were removed (Figure 12). Nor-
mal brushing and flossing were not
resumed until 8 weeks after surgery.
The final evaluation of results was
made after one year. As expected,

)

Figure 15. Preoperative right side.

Figure 18. Coronal advancement of the flap
secured by sling sutures.

Figure 21. PepGen P-15 Flow delivered to the
upper left quadrant.

Figure 24. One year postoperative.

Figure 27. Two years postoperative. Note the
complete root coverage, despite poor oral
hygiene and marginal inflammation.

100% root coverage was not achieved,
but a clearly large gain in clinical
attachment was obtained and main-
tained at one year postoperatively
(Figure 13).

CASE 2
This young man presented to our
office desiring to have his teeth

Figure 16. Preoperative left side.

Figure 22. Final suturing.

Figure 25. Preoperative frontal view revealing
recession on teeth Nos. 8 to 12.

“shortened” and “evened out.” He did
not like the length of his teeth, and he
felt that the asymmetry gave the illu-
sion that his teeth were crooked.
Upon clinical evaluation, it was ob-
served that other than gingival reces-
sion on several teeth (Figures 14 to
16), this patient was in good periodon-
tal health in regards to clinical param-
eters such as probing depths, bleeding
upon probing, mobility, etc. Radio-
graphically, no interdental bone loss
was evident. Although there were sev-
eral teeth with recession, he was pri-
marily concerned with his upper
teeth because of aesthetics. Upon fur-
ther review, he became concerned
with the recession on tooth No. 22 as
well (Figure 14). Beyond the aesthetic
concerns, the significance of the loss
of clinical attachment level was rein-
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forced to him. In addition, the other
teeth with recession besides his max-
illary teeth were identified for him as
well. With so many teeth with reces-
sion, he was hoping that all of his pro-
cedures could be performed in one
visit with one procedure. After consid-
ering the same treatment options
mentioned previously, he ultimately
decided on correcting the recession
defects with PepGen P-15 Flow, utiliz-

ue to be covered. Some plaque-
induced marginal inflammation is
noted around teeth Nos. 8 and 9 as
well as around the lower incisors.

DISCUSSION
Periodontal plastic surgery proce-
dures, such as root coverage surgery,
provide the patient with several bene-
fits, including decreased root sensitiv-
ity, decreased risk of root caries, clini-
cal attachment level gain, and im-
proved aesthetics. These results may
be accomplished in several ways.

Perhaps most commonly, the use of palatal tissue taken
from the patient is transplanted from the palate to the

recession defect.

ing the coronally advanced flap de-
sign in Figures 1 to 3. The same tech-
nique was followed as described in
Case 1. The results that followed are
pictured in Figures 17 to 24. The final
result at one year after surgery dem-
onstrates complete root coverage and
the re-establishment of gingival sym-
metry and healthy gingiva (Figure 24).

CASE 3
In the final case presented, the benefit
of using PepGen P-15 Flow and a coro-
nally advanced flap for the treatment
of severe recession in improving the
quality and results of restorative den-
tistry is highlighted. In this woman’s
initial presentation, she was wearing
provisional restoration on teeth Nos.
8 and 9 and demonstrated recession
on teeth Nos. 8 to 12 (Figure 25). A
Class V composite restoration was
present on the facial of No. 11. In her
restorative treatment plan were full
coverage crowns on teeth Nos. 2 to 15
and 18 to 29. Before her crown prepa-
rations, she desired to have the gingi-
val recession corrected in order to re-
establish gingival symmetry and pro-
vide a more aesthetic result with her
new restorations. Once again follow-
ing the same technique that was out-
lined previously, Figure 26 shows the
result of the root coverage surgery at 2
weeks postoperatively, just prior to
having the sutures removed. At the 2-
week visit, please note that the final
restorations had already been deliv-
ered. Under normal circumstances,
the authors recommend a healing
period of 12 weeks following root cov-
erage surgery before making final
impressions. The final result in Figure
27 was taken at 2 years postoperative-
ly. Despite less than optimum oral
hygiene, the recession defects contin-
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Perhaps most commonly, the use of
palatal tissue taken from the patient
is transplanted from the palate to the
recession defect.” Common examples
of palatal grafts include free gingival
grafts and SECTGs. Although SECTGs
have proven to be predictable, suc-
cessful, and aesthetic, there are disad-
vantages that should be noted. First,
palatal grafts require 2 surgical sites,
which may contribute to increased
morbidity and postoperative discom-
fort for the patient. Second, because of
anatomical variances between pa-
tients, the amount of tissue that may
be procured from the palate may be
limited. This is especially important
when considering the treatment of
multiple recession defects such as
those shown in this paper. Depending
on the number of teeth to be treated
or even the severity of the recession
defects, both sides of the palate may
be used, and oftentimes, multiple vis-
its or procedures may be required.

The primary advantage of utiliz-
ing an allograft, or in the case of
PepGen P-15 Flow, a xenograft, is the
ability to treat multiple teeth of vary-
ing severity in a shorter amount of
time, in fewer visits, while eliminat-
ing a second (or even a third) surgical
site. As documented in previous pa-
pers and in this presentation, the
results of the surgery are predictable,
stable, and aesthetic. Moreover, in all
3 of the cases above, only one visit
with one procedure was required. The
bone graft material and the flap de-
sign described have anecdotally been
very tolerable to patients, who typi-
cally report a quick recovery and min-
imal pain. Common events that are
occasionally observed during the
healing process include swelling,
bleeding, and light bruising.

In regards to the nature of the
attachment, the use of a bovine
xenograft over recession defects is
counterintuitive to the principles of
periodontal regeneration. Please note
that no claim has been made to sug-
gest that any new bone, cementum, or
periodontal ligament forms from this
procedure. However, it is important to
mention that regenerative products
and materials have recently been
found in the literature to demonstrate
signs of regeneration when used over
recession defects. One example of this
is the use of enamel matrix derivative.
Even more recently, the use of growth
factors and tricalcium phosphate has
been suggested to regenerate bone,
cementum, and periodontal ligament
fibers.T Based on this new evidence,
one area of future research with
PepGen P-15 Flow will be to examine
more closely the nature of the attach-
ment to the root surface. Thus far, the
clinical applications of PepGen P-15
Flow for correcting recession defects
shows promise for the future.

CONCLUSION

Despite a plethora of periodontal plas-
tic surgery techniques that are avail-
able for treating gingival recession
defects, there are some cases in which
the number of recession defects in-
volved, the severity of their involve-
ment, or simply patient desires make
options such as techniques involving
the palate impractical or unreason-
able. In regards to being practical, rea-
sonable, and predictable, the use of
PepGen P-15 Flow improves the quali-
ty of patient care by successfully cor-
recting defects while minimizing the
amount of surgical trauma, time, and
number of visits. Although an accurate
and thorough diagnosis is necessary,
PepGen P-15 Flow is a material that
may be used to correct multiple severe
recession defects. Besides the oral
health benefits to patients, this tech-
nique also enhances the quality of
restorative dentistry by correcting
recession that would result in gingival
asymmetry and disrupt the harmony
of otherwise aesthetic dentistry.4
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