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A pioneer surgical technique for
isolated periodontal defects by
“closed” retraction of the papilla;
A feasibility study

Danae Anastasia Apatzidou*

Department of Preventive Dentistry, Periodontology and Implant Biology, School of Dentistry,
Faculty of Health Sciences, Aristotle University of Thessaloniki, Thessaloniki, Greece

Aim: A pioneer periodontal surgical approach employing the closed surgical
technique (CST) in combination with the tissue-engineered biocomplex aimed
to gain access to the osseous defect and improve soft-tissue architecture.

Methods: The CST was applied in four systemically healthy periodontitis
patients/defects who were followed for 12-months. It avoids papilla dissection
and retraction of flaps in an open manner thus, suturing is not required. It
is designed for the reconstruction of residual isolated periodontal defects
and is best indicated in the aesthetic region. It can be applied as a sole
treatment approach to facilitate deep instrumentation of the defect, or it could
be combined with subgingival application of regenerative materials. Hereby,
the biocomplex was applied containing autologous alveolar Bone-Marrow
Mesenchymal-Stem-Cells, seeded into collagen scaffolds, enriched with
autologous fibrin/platelet lysate.

Results: The CST minimized post-operative discomfort and led to improved
treatment outcomes with probing pocket depth reduction [average (SD)] of
24.4 (18.5) %, gain in clinical attachment levels of 25.8 (20.1) %, and evidence
of remineralisation of the alveolar crest.

Conclusion: The CST is a tissue-friendly operation and facilitates subgingival
application of biological agents via tunneling the soft-tissues. However,
surgical experience is required for non-traumatic manipulation of the gingival
tissues during “closed” retraction of the flaps.

Clinical trial registration: Registered with Clinicaltrials.gov; ClinicalTrials.gov
ID: NCT02449005.

closed flap retraction, tissue engineering, tissue trauma, papilla reconstruction,
intrabony defect, soft-tissue tunneling, gingival flaps

Introduction

Shifts in non-surgical periodontal therapy and periodontal surgery toward minimally
invasive treatment techniques, papilla preservation flaps and single flaps aim to
promote periodontal wound healing, while reducing morbidity (1-7). Minimally invasive
procedures can be applied at intrabony defects in conjunction with grafting materials
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i.e, bone grafts, membrane barriers, biological agents (8),
although the latter have been shown to offer no significant
additional improvement to that already achieved by surgery
alone (9, 10). Despite good clinical outcomes, the clinical
effectiveness of minimally invasive surgical techniques over
traditional periodontal surgery of infrabony defects could not be
systemically evaluated due to paucity of data in the literature (11)
and thus, remains unclear. Guided tissue regeneration (GTR)
utilizing resorbable barriers and an enamel matrix derivative
(EMD), which comprise the gold standard for the surgical
treatment of deep intrabony defects, led to improved clinical
outcomes over access flap (12), although having small additional
effects (13).

These data indicate that there is still need for advancements
in the design of surgical applications to promote periodontal
regeneration, while reducing cost and post-operative
complications ie., patient morbidity and incidence of
membrane exposure during GTR. Developments in periodontal
regeneration comprise applications of tissue engineering and
cell therapies based on evidence derived from preclinical and
clinical studies (14). Recently, a proof of principle randomized
controlled study that employed a novel surgical methodology
preserving the soft-tissue-wall of intrabony defects by the
Minimal Access Flap (MAF) surgery in combination with a
tissue-engineered “biocomplex” was assessed for its efficacy
(15). The biocomplex comprised autologous mesenchymal-stem
cells expanded ex-vivo from alveolar bone-marrow biopsies.
The cells enriched with autologous fibrin/platelet lysate (aFPL)
were seeded into collagen scaffolds. The MAF technique sought
to retain the full thickness of gingival flaps by not intentionally
excising the underlying granulation tissue to achieve primary
wound closure and promote regeneration. Periodontal surgery
ultimately leads to inflammation control and thus, granulation
tissue turns into mature connective tissue minimizing gingival
recession. Interestingly, equivalence of treatment outcomes
between the cell-based therapy and the MAF surgery alone
was demonstrated in the study’s cohort of patients and clinical
setting (15). These data highlighted the merits of surgical flap
procedures that are tissue-friendly and trigger the intrinsic
healing potential of tissues. That study suggested the use of
the biocomplex in selected cases having a more complicated
anatomic configuration (15). As a continuation of the previous
study, a new “closed” surgical technique (CST) was designed
to improve tissue architecture while diminishing tissue trauma
by avoiding dissection of the papilla and retraction of flaps in
an open manner. That was achieved by tunneling the gingival
tissues under the papilla, and no suturing was required to
stabilize the flaps. The closed tunnel technique (16) has been
widely used in plastic-aesthetic periodontal surgery and if
modified it could be also applied for the treatment of intrabony
defects and offer wound stability. The CST was combined
with the biocomplex application for the reconstruction of
interdental periodontal defects focusing on the preservation
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of the soft-tissue volume and architecture. The current report
aimed to describe for the first time the application of CST in the
augmentation of an interdental papilla and in the management
of periodontal osseous defects. Treatment outcomes were
followed over 12-months.

Materials and methods

Ethical approval

The clinical applications were conducted at the Postgraduate
Periodontics Clinic, Aristotle University of Thessaloniki
(AUTh), between 2016 and 2017. The study protocol was
approved by the Dental School Ethics Committee, AUTh
(322/15-4-2013) and all four participants signed an informed
consent form and were followed for 12-months.

Patient selection

Four interdental periodontal defects of systemically
healthy non-smokers were treated by the CST 6 months
following cause-related periodontal treatment and were
closely followed for 12-months (1-, 2-, 6-weeks, 3-, 6-,
9-, 12-months).
radiographic were performed
(before anesthesia) and 12-months (Table 1). These cases had
at least one periodontal defect with probing pocket depth
(PPD) and clinical attachment levels (CAL) >5mm and were

all located in the anterior zone. The defects had an intrabony

During the study period, clinical and

examinations at baseline

component <3mm (cases #1-4) and a wide angle between
the vertical axis of the root and the interdental bone wall
(cases #2-4) (Table 1). Exclusion criteria comprised: concurrent
illness, poorly controlled systemic disease, drug-induced
gingival hyperplasia, bone metabolic diseases, disorders
compromising wound healing, bisphosphonate medication,
anti-inflammatory ~ drugs, = immunosuppression/radiation,
alcohol intake, pregnancy/lactation, poor compliance during
cause-related periodontal treatment, compromised oral hygiene

(full-mouth Plaque Index >30%).

Surgical procedures

The “closed” surgical technique was designed for periodontal
defects at or wider than 2mm. Local anesthesia (1 cartridge
of Lignospan® standard, Septodont, France) avoided papilla
infiltration. Strictly intra-sulcular incisions (mini-scalpel blade
#67, Hu-Friedy, Chicago, IL-USA) dissected the periodontal
attachment of the defect-associated tooth extending to the
adjacent tooth (mid-buccal to mid-lingual) to facilitate
soft-tissue handling (Figure 1). The interdental papilla was not
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TABLE 1 Baseline characteristics of the participants and clinical/radiographic data between baseline (before anesthesia) and 12-months.

Age / Gender Site Time-point PPD

(mm)
Case-1 28/Female 12 mesial Bas 5
12-months 3
Case-2 53/Male 13 mesial Bas 8
12-months 5
Case-3 48/Male 13 distal Bas 5
12-months 4
Case-4 45/Male 12 mesial Bas 5
12-months 5

Radiographic outcomes Time-point CEJ-BD

(mm)
Case-1 Bas 7.3
12-months 49
Case-2 Bas 9.0
12-months 8.5
Case-3 Bas 5.6
12-months 5.4
Case-4 Bas 6.0
12-months 5.1

APPD CAL ACAL REC BOP PI
%) (mm) %) (mm)
40.0 9 55.5 4 0 0
4 2 0 0
37.5 12 16.7 4 1 1
10 4 0 0
20.0 5 20.0 0 1 1
4 0 0 0
0 9 11.1 4 1 1
8 3 0 1
WD
©
19
42
36
39
44
53
39
61

All non-smokers; Age is in years; PPD, probing pocket depth in mm; CAL, clinical attachment levels in mm; REC, recession in mm; BOP, bleeding on probing; PI, presence of plaque;

CEJ-BD, linear distance in mm from cementoenamel junction to bottom of defect on radiographs; WD (width of defect), angle of defect in ® on radiographs.

severed by the scalpel and was left intact. Full thickness gingival
flaps including the interdental papilla were detached from the
alveolar bone in a “closed” manner using sharp periodontal
elevators (TKN1, TKN2, PH26M, Hu-Friedy) Gingival tissues
of the adjacent teeth associated with the defect were tunneled
including the papilla on the buccal and lingual aspects. In
essence, the papilla and the gingival flaps were mobilized from
the osseous surface in the buccal-lingual direction to allow
full access to the root surface and the underlying osseous
defect. Care was taken not to thin the tissues by intentionally
removing the soft-tissue wall that lined the defect. Therefore,
the granulation tissue was left in-situ attached onto the retracted
flaps, but any loose tissue that remained within the osseous
defect was thoroughly removed. Microsurgical instruments
and x3.5 magnification loupes were used to avoid tissue
perforation or damage of the papilla during tunneling and
“closed” retraction of the flaps. Flaps were raised beyond the
mucogingival line only if required to gain access. Manual
(mini-five Gracey-curette, Hu-Friedy) and power-driven (PS,
Perio Slim, EMS) root instrumentation was meticulously
performed to the bottom of the defect while reflecting the
soft-tissues in a tension-free manner with an elevator. The
handling of the interdental papilla was performed with extra
caution to preserve tissue integrity during instrumentation.
Repeated saline irrigation and drying with cotton pellets allowed
visual assessment of the narrow operation field. Subsequently,
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the biocomplex extemporaneously prepared as previously
described (15), comprising autologous clinical-grade alveolar
Bone-Marrow Mesenchymal-Stem-Cells (a-BMMSCs), seeded
into collagen scaffolds (Parasorb® fleece, Resorba, Germany),
enriched with aFPL was gently placed within the osseous defect.
Flaps were repositioned in their original position by gentle
pressure with sterile wet gauzes for 30s. A plastic syringe
(NIPRO Medical Corporation, Bridgewater, NJ, U.S.A.) was
used to apply aFPL cross-linked by 1M CaCl; (15) and seal the
opening of the periodontal pocket. Soft-tissue adaptation was
achieved in absence of suturing.

Biocomplex description and assembly

An osseous biopsy of ~3ml in volume was collected
in a standardized manner from the maxillary tuberosity
or an implant-recipient site in the maxilla under local
anesthesia (Lignospan® standard, Septodont, France) as
previously described (15) utilizing a rotary trephine bur (TRE02,
Biomet 3i, FL, USA) and/or a periodontal chisel (CO1, Hu-
Friedy, Chicago, IL, USA). Each sample was irrigated with
saline and placed in sterile 50ml falcon tubes (Corning,
NY, US.A) containing 15ml of a-MEM culture medium,
supplemented with antimicrobial/antifungal agents (50 pg/ml
gentamycin/2.5 mg/ml Amphotericn-B; Invitrogen, Karlsruhe,
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FIGURE 1
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Closed surgical technique: (a) strictly intrasulcular incisions; dissection of the periodontal attachment of the adjacent teeth related to the
interdental defect leaving the interdental papilla intact; a microsurgical blade is used (b) full-thickness gingival flaps are prepared vertically and
horizontally by sharp elevators; flaps are retracted from the alveolar bone in a “closed” manner to obtain access to the root surface and the
osseous defect; the papilla is not dissected; gingival tissues including the papilla are mobilized via tunneling interdentally (buccal-lingual
direction) using dedicated elevators; granulation tissue is not intentionally excised; retraction of flaps does not extend beyond the mucogingival
line, unless required to obtain access; following careful instrumentation, the site is irrigated with saline and flaps are repositioned without

Germany) and was transported on cool packs to a compatible-
Good Manufacturing Practice (c-GMP)- authorized facility
(http://www.biohellenika.gr) within 2-h. Additionally, 20 ml of
blood were drawn from the antecubital vein of each subject
for the preparation of aFPL. From biopsy uptake to chair-
side assembly of the biocomplex and transplantation a time-
interval on average of 3-weeks was required. The quality control
criteria for cell release and the detailed pre-clinical protocol
are demonstrated in a previous report (15). Five million a-
BMMSCs enriched with aFPL at a total volume of 100 pl were
delivered to the clinic in an insulin syringe having a cap, and
the content was evenly loaded onto 1.0 x 1.0 x 0.5cm of
collagen fleece. The construct was left 5 min to rest before fibrin
was cross-linked by 100 mM CaCl, (Sigma-Aldrich). Before the
biocomplex solidified (<10 min), it was carefully trimmed by
scissors to be adjusted into the osseous defect via the retracted
gingival tissues.
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Fibrin/platelet lysate

Twenty ml of blood was transferred into a 50 ml falcon
tube (Corning) having 2.8 ml CPD (Citrate Phosphate Dextrose,
Sigma-Aldrich, Steinheim, Germany) as anticoagulant. After
the determination of platelet counts (>133,000 platelets/jLl)
the blood sample was centrifuged (270g, 7 min, 20°C) and
plasma (devoid of leukocytes) was separated and stored in
another falcon tube. The sample was centrifuged (1,000 g, 5 min,
20°C) and Platelet Rich Plasma (PRP, containing 1,000,000
platelets/jul) was separated from the supernatant Platelet Poor
Plasma (PPP). Both preparations were further processed to
obtain PRP lysates by freeze/thaw cycles as a source of
thrombin and fibrinogen from PPP by cryoprecipitation/10%
ethanol. Then, both preparations were homogenized following
a standard protocol (Biohellenika) and by addition of 1M CaCl,
thrombin was activated to convert soluble fibrinogen into fibrin.
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FIGURE 2

Case-1, #12 mesial: (a) baseline status before anesthesia; (b) intrasulcular dissection of the periodontal attachment; (c) full-thickness gingival
flaps retracted from the alveolar bone in a closed manner; tunneled papilla (d) soft-tissue retraction to obtain access to the osseous defect; (e)
tissue-engineered biocomplex assembled chairside; (f) subgingival application of the biocomplex; (g) immediately post-operative with
crosslinked autologous fibrin platelet lysate in place at 1-week, 3-month follow-up; (h) second application at 3-months of autologous
clinical-grade alveolar Bone-Marrow Mesenchymal-Stem-Cells suspended in autologous platelet rich plasma lysate in an injectable solution; (i)
immediately post-operative at 3-months and at 6-, 9- and 12-months.

Treatment outcomes assessment

Subjects were followed over a period of 12 months and were
assessed clinically using a manual periodontal probe (Hu-Friedy
XP-23/QW) to the nearest millimeter parallel to the long axis for
bleeding on probing (BOP), plaque index (PI), recession (REC),
PPD and CAL. Radiographic examination followed a previous
methodology (15). In brief, standardized periapical digital
radiographs (RadioVisioGraphy; Trophy Radiology S.A., Paris,
France) were obtained using the long-cone paralleling technique
at 10cm distance between the x-ray head and the digital
sensor. To standardize the exposure geometry, a customized
bite-block was adjusted on the sensor holder and stored at
room temperature for reuse. The landmarks assessed on each
radiograph were the CEJ (cementoenamel junction) and the BD
(bottom of defect). The width of the defect and the distance CEJ-
BD were linearly assessed with reference to a 5mm metal bar
attached onto the sensor using the VixWin™ Platinum|Gendex
software. In addition, at baseline (day of surgery) and 12 months,
radiographs were digitally registered and pairwise subtracted as
previously described (17). In brief, the 12-month radiograph was
subtracted from that taken at baseline using a digital image-
processing software (EIKONA Subtraction Radiography) (17).
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To correct the geometrical distortions of the x-rays before their
subtraction, several pairs of user-defined landmark points that
correspond to identical anatomical elements on the two digital
radiographs were selected and images were superimposed after
eliminating any brightness and contrast differences that might
exist between them.

Clinical cases

Four clinical cases of interdental periodontal defects are
reported here to describe the CST. Case-1 had no clinical signs
of periodontitis in the rest of her dentition but demonstrated
facial flaring of the #12 and a diastema in-between the lateral
and central incisor due to a previous periodontal abscess
as self-reported (Figure 2). The defect-associated papilla had
negative architecture and gingival recession was associated
with the interproximal surfaces of the two implicated incisors.
The CST was applied and following thorough subgingival
root instrumentation and gentle osseous curettage, the site
was irrigated before the next step. The biocomplex was then
transplanted into the bottom of the osseous defect and was
submerged by the flaps and the interdental papilla which
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remained intact during surgical manipulation of the tissues.
Composite resin (Tetric EvoCeram; Ivoclar Vivadent AG,
Liechtenstein) was used to create a contact point between the
two incisors to drive the soft-tissue healing and hold in place
the cross-linked aFPL that covered the surgical site as a film.
At 3-months, a second application of a-BMMSCs was applied.
Five million a-BMMSCs were suspended in autologous platelet
rich plasma (PRP) lysate at a total volume of 100 pl and were
delivered to the clinic in an insulin syringe having a cap instead
of a needle. The cell preparation was then injected (23G, 19 mmy;
NIPRO) within the gingiva at the base of the defect-associated
papilla on the buccal and lingual aspects and the patient
was closely followed for 12-months. At each follow-up visit,
the composite resin was carefully recontoured interdentally
(Hawe™ Finishing and Polishing Strips; Kerr, Switzerland) to
allow space for the gingival tissues to grow in. This was repeated
until macroscopic evidence of positive soft-tissue architecture
was achieved, approximately at 6 months.

Three additional interdental periodontal defects in the
anterior region were treated by the CST (Cases: #2-4,
Figures 3-5, respectively). In case-2 the test tooth had mobility
Grade-II and was splinted pre-operatively. Following the
CST application, thorough mechanical instrumentation was
performed to the bottom of the osseous defect taking care
not to severe the gingival flaps. The sites were irrigated with
saline to remove any debris before the biocomplex was carefully
placed into the defect. No sutures were employed to stabilize
the flaps and treatment outcomes were assessed clinically and
radiographically over 12-months.

Post-operative care

Post-operative pain and oedema were controlled by 1x oral
intake of Ibuprofen, 400 mg. All participants were prescribed
with antibiotics (Amoxicillin, 500 mg per 8-h for 5-days) and
were instructed to apply chlorhexidine gel (CHX-0.2%) twice
daily for 2-weeks. Any post-operative adverse events (i.e.,
swelling, suppuration, incomplete flap closure/flap dehiscence,
discomfort/persistent pain) were recorded at the 1- and 2-week
follow-ups and thereafter (6-weeks, 3-, 6-, 9-, 12-months). Tooth
brushing using a post-surgical brush resumed at 2-weeks. The
use of interdental brushes of one size smaller than the optimal
soaked in CHX-0.12% commenced at 4-weeks, while interdental
brushes of appropriate size were used after 6-weeks. Patients
received oral hygiene reinforcement and supragingival plaque
control throughout the study-period.

Treatment outcomes

During the 12-month study period, no adverse healing
events, pain, or swelling were recorded. At 12 months, recession
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remained either stable (2/4) or decreased (2/4) (Table 1) leading
to an aesthetic outcome. In 3/4 subjects PPD was reduced
[average &= SD: 2 & 1 mm; 32.5 £ 10.9 %], while in one subject
there was no change in PPD. Gain in attachment levels was
noted in all cases (2.25 £ 1.90 mm; 25.8 = 20.1 %). Radiographic
examination revealed tissue stability (Table 1) and subtraction
radiography demonstrated re-mineralisation of the alveolar
osseous contour as indicated by the white regions noted mainly
on the crest of the associated sites at 12-months (Figure 6).

Discussion

Soft-tissue architecture and firmness of the gingival tissues
improved post-operatively along with clinical attachment levels.
Re-mineralisation of the alveolar crest was radiographically
evident at 12-months in all cases. The closed surgical technique
was well-tolerated by patients. There are several elements in the
CST that may account for an enhanced treatment outcome and
its advantages are comprehensively summarized. The CST is
related to, (i) wound stability and rich vascularisation of flaps
as gingival tissues are not dissected except for their periodontal
attachment, (ii) primary wound closure as interdental papillae
are left intact to protect the blood clot and reconstructed
tissues within the defect, (iii) access to the root surface and
to the osseous defect albeit the narrow field of operation for
effective subgingival mechanical instrumentation, (iv) ability
for application of agents and/or biomaterials in direct contact
with the osseous defect and the root surface, (v) minimal
tissue trauma during flap detachment from the osseous surface
thus, comfort to the patient in absence of post-operative pain
and discomfort, (vi) no vascular compromise and/or bacterial
contamination of the site as no sutures are employed to stabilize
the flaps, (vii) retention of the full volume of the gingival tissues
as granulation tissue is not intentionally excised, and lastly,
(viii) no scar tissue formation. The CST may be applied to treat
intrabony defects regardless of depth or width but can be also
applied at suprabony defects. On the other hand, it is a sensitive
surgical procedure. It requires experience of the operator in soft-
tissue handling to avoid severance of the gingival flaps during
“closed” retraction especially when of thin phenotype, or when
the defect is not isolated or located in the posterior region. The
minimum interdental width of 2 mm safeguards the integrity of
the papilla during closed retraction and tunneling, especially in
thin phenotypes.

The CST entails full-thickness gingival flaps via a sulcular
incision that dissects the periodontal attachment and flap
retraction does not necessarily extend beyond the mucogingival
line. It is indicated for the reconstruction of periodontal
defects regardless of the gingival phenotype however, it is
recommended for isolated periodontal defects to better control
the handling of tissues with residual inflammation. In this
clinical setting, the CST combined with the biocomplex was
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FIGURE 3

Case-2, #13 mesial: (a) baseline probing before anesthesia, (b) closed retraction of gingival flaps including the papilla to obtain access to the
bottom of defect, (c) subgingival application of the biocomplex; (d) immediate post-operative view; crosslinked autologous fibrin platelet lysate
by CaCl, seals the sulcus; (e) follow-ups at 1-, 2- weeks, 3-, 6-, 9- and 12-months.

applied to moderate/deep periodontal pockets with a vertical
component that was wide and <3 mm deep, which might have
accounted for the lack of robust PPD changes. However, gain
in attachment was noted in all cases taking into consideration
that soft-tissue healing was of outmost importance as all defects
were in the aesthetic region with evidence of recession prior
to surgery. The attachment gain reported here is in line with
previous data reported on regenerative studies (12). Hereby, the
CST was used in combination with a tissue-engineered construct
-the biocomplex- which possibly reformed the site and regulated
the remaining inflammatory infiltrate (15) to drive connective
tissue augmentation. The most likely scenario is that the tissue
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resident stem cells reconstruct the damaged periodontal tissues
as stimulated by the bioactive factors secreted by the engrafted
MSCs that have immunomodulatory and trophic properties
(18). However, taken the regulatory and economical constraints
of cell therapy, as previously discussed, the biocomplex may
be best indicated to apply in non-supporting defects where it
may show its greatest healing potential (15). The use of the
CST could be alternatively combined with other bioactive agents
(i.e., EMD, platelet concentrates, hyaluronic acid) and can be
otherwise applied in self-contained defects. However, tissue-
friendly, and patient-centered surgical techniques that minimize
tissue trauma and retain the full volume of tissues and blood
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FIGURE 4

and 12-months.

Case-3, #13 distal: (a) baseline probing before anesthesia; (b) closed retraction of flaps; (c) subgingival application of the biocomplex; (d)
immediate post-operative view; crosslinked autologous fibrin platelet lysate by CaCl, seals the sulcus; (e) follow-ups at 1-, 2- weeks, 3-, 6-, 9-

FIGURE 5

and 12-months.

Case-4, #12 mesial: (a) baseline probing before anesthesia; (b) intrasulcular dissection of the periodontal attachment; (c) closed retraction of
gingival flaps including the papilla to gain access to the bottom of the defect; (d) biocomplex transplantation via the opening of the sulcus; (e)
immediate post-operative view; crosslinked autologous fibrin platelet lysate by CaCl, seals the sulcus; (f) follow-ups at 1-, 2- weeks, 3-, 6-, 9-

supply may trigger the intrinsic healing potential of a wound.
Clinical improvements may be obtained in absence of grafting
materials (19). Likewise, the flap design described here may be
applied without the use of products as it offers wound stability
and rich blood supply while it protects blood clot formation by
primary wound closure. The efficacy of these applications should
be further tested by a randomized clinical study with traditional
flap surgery serving as the control.

A tissue-engineering protocol has been previously described
for papilla reconstruction employing autologous iliac crest-
derived BMMSCs, PRP, and hyaluronic acid in addition
to thrombin/CaCl, to obtain an insoluble gel (20). Prior
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to polymerization, this gel was injected into the mucosa
between two implant-borne central incisors while no flaps
were raised during the operation. Subtle improvements of the
mucosal papilla were found post-operatively. Interestingly, the
most pronounced changes were noted at 6 months in the
configuration of the associated prosthesis with wider contact
surfaces interproximally that filled up the black triangle in-
between the two implant-borne incisors. However, the two
protocols are not strictly comparable as the current report
describes a novel surgical technique based on “closed” retraction
of flaps to manage a periodontal osseous defect associated
with a soft-tissue defect due to a periodontal abscess. In
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Case-1; 12 mesial Case-4; 12 mesial
— - - -

Case-3; 13 distal

FIGURE 6

Radiographic assessment of cases #1-4. Regions in which both radiographic images had the same intensity are shown as gray on the digital
subtractive image. Regions in which the later radiograph (12-m) is more radiolucent than the earlier one (baseline) are demonstrated as dark
regions on the digital subtractive image, whereas regions in which the later radiograph is more radio-opaque than the earlier one, i.e., regions
that correspond to bone apposition, are presented as white regions. White regions are evident on the alveolar crest of all cases.

contrast, the previous work reported on improvements of Conclusion
a black triangle in-between implants placed in resorbed
alveolar bone following trauma employing tissue engineering This report describes a pioneer periodontal treatment
alone (20). The importance of minimizing recession in the procedure employing a novel surgical technique in combination
treatment of vertical osseous defects has been highlighted in with the tissue-engineered biocomplex. The CST is designed
a recent study (21). In that study, soft-tissue trauma was for the reconstruction of intrabony and suprabony residual
lessened during cause-related therapy and the buccal flap was periodontal defects. This technique may be best indicated for
advanced coronally to increase the potential for attachment defects located in the anterior region, where there are aesthetic
gain following surgery. In line with current findings, stable considerations as it does not dissect the gingival papillae or the
or reduced levels of recession are central to the treatment attached gingiva. The CST aims to retain and/or improve the
design and indicate optimal wound healing of both the hard- initial architecture of the soft-tissues, while it allows full access to
and soft-tissues. an osseous defect. It can be applied as a sole treatment approach
In this surgical design, vertical releasing incisions were to facilitate deep instrumentation of an isolated periodontal
avoided, and flaps were stabilized without employing sutures. defect preserving the soft-tissue volume, or it could be combined
While sutures have no negative effect on healing when there with subgingival application of regenerative materials and/or
is minimal tension and adequate blood supply of the flap, they biological agents. In addition, the CST led to periodontal
may interfere with blood circulation especially in the interdental clinical and radiographic improvements and appeared to be
region and the papilla that is the most coronal part of a flap well tolerated by patients who experienced a minimally invasive
(22). However, if coronal advancement of the flaps is sought surgery and thus, minimum post-operative discomfort. It should
to minimize gingival recession in parallel with the treatment be noted that the limited number of cases reported hereby
of an intrabony defect, then the CST might be combined does not allow to draw robust conclusions. The efficacy of this
with interdental sutures using bonded contact points as an novel surgical technique should be assessed vs. the access flap
anchorage (23). in a randomized clinical trial on defects with a deep intrabony
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component and report on short- and long-term treatment
outcomes in addition to patient centered outcomes.
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