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The “Iceberg” Connective Tissue Graft Technique
for Peri-implant Papilla Augmentation Following
Interproximal Bone Reconstruction

Implants with deficient papillae and black triangles are common findings. The treatment of these
esthetic complications is considered to be challenging with limited predictability. Therefore, the
present report aims to describe a novel technique for papilla augmentation: the “iceberg” connec-
tive tissue graft (iCTG) after extraction and interproximal bone reconstruction in the anterior region.
A 35-year-old patient presented with a hopeless tooth with interproximal clinical attachment loss
extending to the apical third of the adjacent tooth. Interproximal bone reconstruction was performed
through alveolar ridge preservation by directly applying recombinant human platelet-derived growth
factor-BB (rhPDGF-BB) to the exposed root surface of the adjacent tooth. A mixture of autogenous
bone chips (obtained from the ramus) and bovine bone xenograft particles (previously mixed with
the growth factor) was also used. The patient was able to return for implant therapy only 2 years
later, at which time an incomplete regeneration of the interproximal bone was observed. Therefore,
to compensate the interproximal deficiency, the iCTG approach was utilized, involving a double layer
of CTG with different origins. Two small grafts from the tuberosity were sutured to the mesial and
distal ends of a wider CTG harvested from the palate, aiming to gain additional volume at the inter-
proximal sites. The composite graft was then sutured on top of the implant platform, and the flap was
then released and closed by primary intention. After conditioning the peri-implant tissues, the case
was finalized with a satisfactory outcome. The described iCTG could be an effective approach for
reconstructing peri-implant papillae following interproximal bone reconstruction. Int J Periodontics
Restorative Dent 2024;44:511-519, doi: 10.11607/prd.6731

Keywords: alveolar ridge augmentation, biologic mediator, connective tissue graft, dental implant therapy, platelet-
derived growth factor

opeless teeth are often characterized by
interproximal clinical attachment loss at
the adjacent dentition, which inevitably
increases the complexity of implant therapy, espe-
cially in the esthetic zone."? Without proper man-
agement of the hard and soft tissue components

after the extraction of hopeless dentition, dental
implants often have suboptimal esthetic outcomes.
These outcomes can be related to the midfacial
level of the peri-implant soft tissue margin alone®
or to the interproximal soft tissue.®>-® Unfortunately,
implants with deficient papillae and black triangles
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are common findings.>® It should be noted that
both clinician and patient standards for implants
have significantly increased in the last decade.
Even a small peri-implant papilla deficiency in the
anterior region can be considered a compromised
clinical outcome.

On the other hand, it is well known that papilla
augmentation and, overall, interproximal clinical
attachment level gain is clinically challenging at
teeth and implant sites. In natural dentition, it has
been advocated that the interproximal soft tissue
position, and thus the architecture of the papillae,
is impacted by various factors, such as the dis-
tance from the bone crest to the interproximal con-
tact point, the distance between cementoenamel
junction to the alveolar crest, the probing depth of
the adjacent teeth, the soft tissue thickness, the
fibrous or edematous nature of the tissues, the
tooth location, and the history of previous nonsur-
gical/surgical procedures.” In particular, Tarnow
et al® demonstrated that the papilla was present
in 98% of cases when the distance between the
bone crest and the contact point was < 5 mm;
this incidence dropped to 56% and 27% when the
distance from the bone crest to the contact point
was 6 and 7 mm, respectively.

Therefore, it is logical to assume that implant
rehabilitation after extraction of hopeless teeth in
the anterior region, characterized by interproximal
attachment loss, should combine hard and soft
tissue reconstruction at the implant site in order to
establish the interproximal bone height necessary
for supporting an adequate papilla architecture."®

The objective of the present report is to describe
a novel technique for papilla augmentation, known
as the "iceberg” connective tissue graft (iCTG),
after extraction and alveolar ridge reconstruction
in the anterior region.

Clinical Presentation

This manuscript adheres to the guidelines for
CARE guidelines for case reports. The present
manuscript depicts a novel combined hard and
soft tissue augmentation approach for the man-
agement an extraction site with interproximal bone
loss in the anterior zone.

A healthy 35-year-old woman presented at the
Urban Regeneration Institute (Budapest, Hungary)
in December 2018 with severe loss of the inter-
dental papilla in the maxillary right central and
lateral incisors. The central incisor was considered
hopeless due to advanced periodontal disease,
with severe loss of the buccal and palatal bone
plates, class Il mobility, and interproximal clini-
cal attachment loss extending up the apical third
of the tooth (Fig 1). In particular, 9-mm probing
depths were observed at the midbuccal and mid-
palatal aspects of the tooth, and a 10-mm probing
depth was found at its distal aspect. The patient's
main concern was the final esthetic outcome of
the implant therapy.

Case Management

Alveolar Ridge Preservation

After local anesthesia, the central incisor was
extracted with elevators and forceps. The root
of the right lateral incisor was visible through
the extraction socket due to the interproximal
attachment loss (Figs 2a and 2b). After debride-
ment of the extraction socket with curettes and
rinsing with sterile saline, recombinant human
platelet-derived growth factor-BB (rhPDGF-BB;
GEM?21, Geistlich) was directly applied to the
exposed root surface of the lateral incisor through
the socket (Fig 2c). Autogenous bone chips that
were previously mixed with rhPDGF-BB were
inserted into the extraction socket and pressed
against the denuded root of the lateral incisor.
The remaining socket areas were densely packed
with a mixture of autogenous bone chips mixed
with bovine bone xenograft particles (Bio-Oss,
Geistlich) that had been previously mixed with
rhPDGF-BB (Fig 2d). A collagen matrix (Mucograft
Seal, Geistlich) was then placed over the bone
graft material and sutured to the soft tissue (6/0
polypropylene, Resolon, Resorba) to seal the
socket (Figs 2e and 2f).

Implant Placement and Simultaneous Soft
Tissue Augmentation

The patient was not able to come back to the
office for 2 years due to personal reasons. At their
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A Fig1 (ato d) Baseline clinical presentation of a hopeless maxillary central incisor planned for extraction and implant
site development for future implant therapy. The interproximal attachment loss of the lateral incisor and black triangle
between the right central and lateral incisors are visible. (e) Periapical radiograph at baseline.

A Figs 2a to 2c Alveolar ridge preservation. (a) The root
of the lateral incisor was visible through the socket after
extracting the central incisor. (b) Interproximal attachment
loss of the lateral incisor. (¢) rhPDGF-BB was applied di-
rectly in contact with the lateral incisor root. —
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A Figs 2d to 2f (d and e) The bovine bone xenograft
particles loaded with rhPDGF-BB were applied. (f) The
collagen matrix was sutured to seal the socket.

<« Figs 3a to 3¢ Implant placement and simul-
taneous vertical soft tissue augmentation with
the iCTG technique. (a) Preoperative view.

(b and c) Implant placement. Note the interprox-
imal bone regeneration that was obtained. _,

return, an implant (NobelParalell CC, Nobel Bio-
care) was placed, fully guided, with concomitant
soft tissue augmentation using the iCTG approach
(see Fig 3). Although a substantial interproximal
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bone regeneration was achieved, the bony peak
was still slightly deficient (Figs 3a to 3c). To com-
pensate for this deficiency, the iCTG approach was
utilized, involving a double layer of connective
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A Figs 3d to 3h (d and e) The wider CTG was obtained from the palate, while the two smaller pieces, which were fold-
ed and sutured to the extremities of the first graft, were derived from the maxillary tuberosity. (f and g) Vertical soft tissue
augmentation with the iCTG technique. The iCTG was sutured to the recipient bed. (h) Flap closure.

tissue graft (CTG) with different origins. An epi-
thelialized graft was harvested from the palate
and extraorally deepithelialized to obtain a CTG
from the most superficial layers of the palate. An
additional autogenous CTG was obtained from
the maxillary tuberosity. This graft was divided into
two pieces, which were then sutured (6/0 poly-
glycolic acid) to the distal ends of the wider CTG
from the palate (Figs 3d and 3e). The goal of this
novel iCTG approach was to provide additional

soft tissue volume at the interproximal areas. The
composite graft was then sutured on top of the
implant platform, using the periosteum and the
papillae of the adjacent teeth as anchorage points
(Figs 3fand 3g). The buccal flap was then released
and coronally advanced to completely cover the
graft, aiming to promote primary closure healing
(Fig 3h). A Maryland bridge cemented on the
two neighboring teeth was used as a temporary
restoration.
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The implant was uncovered 4 months after iCTG
augmentation, using an X-shaped mini flap design
to further support the tissue height. Two incisions
(forming an X) were made slightly more palatal
than the position of the cover screw. The ante-
rior, mesial, and distal portions of the flap were
pushed towards the papillae and towards the buc-
cal aspect as well. After 6 months of soft tissue
conditioning with temporary crowns, the case was
completed with a permanent, implant-supported
restoration (Fig 4).

A Fig 4 Final esthetic outcome 13
months after iICTG augmentation.

(a to c) Clinical view. The interproximal
attachment level gain can be seen

at the lateral incisor, and complete
papilla reconstruction was obtained
between the lateral incisor and the im-
plant. (d) Final periapical radiograph.
(e) Final facial view of the interproxi-
mal soft tissue/papilla gain.

Discussion

The present manuscript aimed to describe a
novel approach for papilla augmentation at
implant sites following alveolar ridge preservation
and interproximal bone reconstruction. Missing
papillae have been a common concern in implant
dentistry. Previous attempts to reconstruct
papilla at implant sites have included the use of
rotated pedicle flaps,™? connective tissue plat-
form augmentation,* hyaluronic acid injections,”
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and combined hard and soft tissue augmenta-
tion.5#1° Although papilla loss can be addressed
with soft tissue grafting as the sole treatment
method, more severe interproximal deficiencies
may benefit from a combined approach in which
the regenerated interproximal bone supports and
improves the results of the soft tissue augmen-
tation procedure.

In the present case, alveolar ridge preservation
was performed with autogenous bone chips and
bovine bone xenograft particles hydrated with
rhPDGF-BB. It has been well-demonstrated that
the growth factor promotes angiogenesis of the
grafted site and induces periodontal regenera-
tion by enhancing the chemotaxis of cells from
the periodontal ligament.""” The application of
rhPDGF-BB has been reported as beneficial for
periodontal regeneration, soft tissue grafting pro-
cedures, and alveolar ridge augmentation.’®2 The
present authors recently showed clinical evidence
of periodontal regeneration in a periodontally
compromised tooth adjacent to an edentulous
site that received bone augmentation and implant
placement.”® Although more studies are necessary
to support this speculation, it seems that the use
of rhPDGF-BB, and overall biologic agents, can be
beneficial when performing bone augmentation
procedures around sites with periodontal attach-
ment loss.'*?2

The need for bone augmentation at implant
sites has been supported by several clinical stud-
ies, which have shown that a minimal thickness
of buccal bone (ie, 1.5 to 2 mm) is necessary to
prevent soft tissue dehiscence and peri-implant
disease. 2 Additionally, a recent study con-
ducted by the present authors demonstrated
that buccal bone dehiscence is a risk indica-
tor for developing esthetic complications with
implants.?® In particular, it was observed that for
each millimeter increase in the distance between
the implant platform and the crestal bone, the
odds of developing a peri-implant soft tissue
dehiscence increase by approximately 41%.2 The
bone augmentation procedure performed herein,
prior to implant placement, had the goal of pro-
viding an adequate bone architecture and volume
that could be maintained over time, as well as
augmenting the interproximal bone levels. Then,

with the regenerated bone serving as a "scaffold”
to the peri-implant tissues, the novel iCTG soft
tissue augmentation approach was performed.
Aside from the main goal of reconstructing the
interproximal soft tissue, the benefits of soft tis-
sue grafting at implant sites include improved
esthetics and color match with the adjacent
tissues and higher marginal bone level stability
over time 2%

In the present case, although the denuded
interproximal root was successfully regener-
ated, the missing bony peak was not fully recon-
structed. The iCTG was developed to address
this issue by providing additional vertical soft
tissue thickness in areas where the peri-implant
papilla lacks adequate support from an ideal
bony peak. This was achieved by augmenting
the peri-implant supracrestal tissue height and
vertical papillae volume. By splitting a second
graft from the maxillary tuberosity into two pieces
and suturing them to the end of first graft, this
approach also reduces the size of the autoge-
nous graft, minimizing patient postoperative dis-
comfort. It should also be highlighted that the
maxillary tuberosity has been advocated as the
preferred donor site for papilla augmentation
procedure due to its composition, which is rich
in fibrous connective tissue and tends to increase
volume over time*®

Lastly, it should be mentioned that the described
iCTG approach can be applied not only after alve-
olar ridge preservation but also in different case
scenarios, including but not limited to: implant
placement not requiring bone augmentation,
implant placement after staged bone reconstruc-
tion, treatment of peri-implant soft tissue dehis-
cences, etc.

Clinical studies evaluating the performance
of this novel approach, involving alveolar ridge
augmentation and soft tissue augmentation
using the iCTG, are needed to further evaluate
the outcomes of this technique. Future studies
should also explore the use of a single, thicker
graft from the tuberosity and the application of
soft tissue graft substitutes, such as xenogeneic
collagen matrices or acellular dermal matrices, in
combination with autogenous CTG or alone, for
vertical soft tissue augmentation.
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Conclusions

The present report presented the “iceberg” CTG
approach for peri-implant papilla reconstruction
after alveolar ridge reconstruction and implant
placement in the anterior region.
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