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ABSTRACT

The interdental papilla is a crucial structure of the gingiva, and its height may decrease or be completely lost due to various
factors. This loss often results in an open embrasure space commonly referred to as a “black triangle.” Black triangles are
aesthetically displeasing and frequently a cause of patient complaints. Understanding the available treatment methods for
addressing this condition is vital for clinicians. A 43-year-old female patient presented to our clinic with complaints of black
triangle spaces caused by papilla loss in the region of implant #13. Evaluations revealed a reduction in the papilla height in
the mesial and distal areas of the peri-implant region, with no evidence of peri-implant mucositis or peri-implantitis. After
obtaining informed consent, an autogenous soft tissue graft was harvested from the patient’s palatal region during the same
session and placed at the recipient site. The healing process was monitored postoperatively.
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INTRODUCTION

The interdental papilla is the gingival tissue that fills the
embrasure space located between the contact points of adjacent
teeth. Its structural integrity is maintained through support
derived from the boundaries of the underlying alveolar bone
and the surrounding teeth.! Composed of masticatory mucosa,
this structure has a dense connective tissue composition and
is covered with oral epithelium (non-keratinized stratified
squamous epithelium).” The shape of the interdental papilla
is determined by the contact points between adjacent teeth,
the width of the interproximal tooth surfaces, and the contour
of the cementoenamel junction (CEJ). While the interdental
papilla exhibits a pyramidal form in anterior teeth, in
posterior regions, it appears as two papillae connected by a
concave saddle-shaped structure called the “col” region. The
col structure may exhibit parakeratinized or non-keratinized
tissue characteristics.” Papillary height gradually decreases
as one moves from anterior to posterior regions, with the
interproximal contact area reaching its highest level between
the central incisors.

Conversely, the width of the col region increases as it progresses
along the arch. The interdental papilla plays a significant role
in shaping the scalloped contour of the gingival margin.
Initially, the interdental papilla was thought to serve solely
the function of “removing food debris.” However, it was later
suggested that the interdental papilla could also function as a
barrier and defense mechanism by protecting the underlying
periodontal tissues.* Upon examining samples taken from
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dental students, “round cell infiltration” was identified within
the interdental papillae. This inflammatory cell infiltrate
is believed to represent a defensive response to continuous
bacterial invasion, resulting from the accumulation of dental
plaque.

The presence of the interdental papilla also plays a crucial role
in aesthetics. A clinical study conducted by Tarnow et al.*
investigated the relationship between the distance from the
most coronal point of the interdental bone crest to the apical
edge of the contact point between teeth and the presence or
absence of the interdental papilla.

This study included a large sample of 288 interdental sites from
30 randomly selected patients. The results revealed that as the
distance (measured in millimeters) from the contact point
to the bone crest increased, the likelihood of the presence of
the interdental papilla decreased. When the distance was 3-4
mm, a complete interdental papilla was present in all sites
(100%). At 5 mm, the papilla was observed in 98% of the sites.
However, when the distance reached 6 mm or more, partial or
complete absence of the interdental papilla was noted. With
each millimeter increase, the probability of papilla presence
significantly declined. The study concluded that the height of
the interdental papilla is determined by the vertical height of
the underlying bone.

Joshi et al.” conducted a cross-sectional study involving 150
interdental sites across 30 patients to evaluate the factors
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influencing interdental papilla fill. According to the study’s
findings, when the crown width-to-length ratio exceeded
0.88 and the distance between the bone crest and the contact
point was 5 mm or less, complete interdental papilla fill
was significantly associated with the tooth form or shape.
Additionally, a higher gingival angle and increased gingival
thickness demonstrated a strong correlation with the presence
of healthy and well-formed papillae.

Various Causes of Loss of Interdental Papillae

Periodontitis and bone loss: The interdental papilla can be
lost due to periodontitis, which results in interproximal bone
loss. Treatment of periodontitis can lead to the formation of
black triangles. This condition becomes more apparent in both
non-surgical and surgical approaches-especially in pocket
elimination or resective surgical procedures. Additionally,
necrotizing periodontal diseases may also contribute to the
formation of black triangles.

Iatrogenic factors: Tissue damage resulting from over-
contoured restorations or improper crown preparations can
cause the loss of the interdental papilla. Other factors, such
as traumatic brushing habits, overuse of interdental aids,
behaviors like chewing on pens, or gingival trauma from
piercings, can also lead to papilla loss.

Tooth-related factors: Factors such as loss of contact points,
misalignment of teeth, abnormal tooth shapes, triangular
crowns, diastemas, divergent roots, and excessive eruption of
teeth may also result in interdental papilla loss.

Orthodontic treatment: Orthodontic treatment is another
factor that can lead to interdental papilla loss. Black triangles
are reported to occur in 38% of adult patients after orthodontic
treatment.®

Prevalence of black triangles post-orthodontic treatment:
A systematic review conducted by Rashid et al.” examined the
prevalence of black triangles following orthodontic treatment.
This review, which included five studies, found that the
prevalence of black triangles ranged from 38% to 58% after
orthodontic treatment. The authors identified risk factors
associated with black triangle formation as age, tooth-related
features, treatment duration, and patient-related factors.

The classification of interdental papilla is essential for assessing
the current condition and determining the prognosis. The
height of the interdental papilla may vary in degrees of loss.
Classification systems developed for this purpose provide
a valuable guide for clinicians, enabling standardized care
practices. These classifications serve as a foundation for
diagnosis, prognosis determination, and treatment planning.
Furthermore, they are crucial for ensuring data homogeneity
and facilitating data integration for research purposes, such as
systematic reviews and meta-analyses.

In 1998, Nordland and Tarnow* proposed a classification
system based on three reference points to assess losses in
interdental papilla height: the contact point, the buccal-apical
extension of the cementoenamel junction (CEJ), and the
interproximal CEJ. This classification is defined as follows:

Normal: The interdental papilla completely fills the embrasure
space up to the apical portion of the interdental contact point/
area.

Class I: The tip of the interdental papilla lies between the

interdental contact point and the most coronal extension of
the CEJ.

Class II: The tip of the interdental papilla is at or apical to the
interdental CEJ but more coronal than the buccal CEJ’s apical
extension.

Class III: The tip of the interdental papilla is at or apical to the
buccal CEJ’s apical extension.

In 2004, Cardaropoli introduced a new classification system
for evaluating interdental papilla height called the Papilla
Presence Index (PPI). This system grades the presence of the
interdental papilla using four distinct scores:

Score 1: The papilla is completely present.

Score 2: The papilla is partially lost, but the interdental CE]J
is not visible.

Score 3: The papilla is completely absent, and the interdental
CE]J is visible.

Score 4: The papilla is completely absent; both the buccal and
interdental CEJ are visible.

The loss of the interdental papilla can result in the formation
of black triangles, which are aesthetically unpleasing and
may lead to food impaction and phonetic difficulties. These
issues negatively impact the patient’s oral health-related
quality of life and self-esteem.® Due to its aesthetic impact,
dentists frequently face requests to manage or reconstruct
lost interdental papillae. Treatment options for papilla
reconstruction can be surgical, non-surgical, or ortho-
restorative in nature.” The flap was then closed with simple
interrupted sutures along the incision line using 4.0 silk
sutures. Bleeding was controlled at both donor and recipient
sites, and moist gauze was applied to the area with pressure to
aid hemostasis.

CASE

During anamnesis, a 43-year-old female patient with no
systemic disease or medication history was found to have
previously sought treatment for tooth #13, which had
undergone root canal therapy. At the clinic she visited a year
earlier, extraction was recommended, and implant placement
was planned.

Following the extraction, hard and soft tissue healing was
observed, and approximately three months later, dental
implant surgery was performed in the region. During the
osseointegration period, when a flap was raised to place the
healing abutment, mobility of the implant was noted. The
implant was removed, and the area was left to heal again. Two
months later, a new dental implant was placed, and the healing
process was monitored. At the end of the osseointegration
period, successful healing was confirmed, and the prosthetic
phase was initiated. However, during the preparation and
follow-up of the prosthetic restoration, black triangular
spaces due to papilla loss became evident. For aesthetic
evaluation, the patient was referred to the periodontology
clinic (Figure 1). During clinical examination, no signs of
inflammation, such as bleeding on probing, redness, edema,
or pus discharge, were observed in the peri-implant mucosa.
Adequate keratinized tissue was also noted, and the probing
depth was measured at 4 mm.
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ure 1. Placement-phase of the prosthetic superstructure: a. clinical view, b.
radiographic view
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The absence of a prosthetic restoration during the procedure
guided the decision to prioritize graft stabilization. To
reconstruct the papilla, it was decided to use a free gingival
graft harvested from the palatal region on the same side,
which would be de-epithelialized before placement.

Following routine surgical preparations, a soft tissue graft was
harvested from the upper right quadrant. Under infiltrative
anesthesia, a free gingival graft approximately 2 mm thick
and wide enough to match the mesiodistal distance between
teeth #12 and #14 was obtained from the palatal gingival
contours, 2-3 mm away from the palatal surfaces of teeth #14
and #15. Once the graft was fully detached, the oral-cavity-
facing portion was de-epithelialized. Hemostasis at the donor
site was achieved, and a suspension suture was placed using
4.0 silk sutures (ipek Plastic Inc., Istanbul, Turkiye), secured
to the adjacent teeth. At the recipient site, an incision was
made from the distal-palatal point of tooth #12 to the mesial-
palatal point of tooth #14 using a #15 blade without contacting
the bone. The incision line continued intrasulcularly along the
interdental surfaces of the adjacent teeth and extended into the
vestibular area. A partial-thickness flap was raised, preparing
the recipient site for graft placement. The graft was positioned
in a way that did not interfere with the prosthetic restoration
and extended into both papillary regions to fill the existing
void. It was divided into two equal parts along the vestibular
incision to address the papillae on both sides. The graft was
stabilized to the underlying tissues with Vicryl sutures (Setpa
Medical Equipment LTD. STIL, Izmir, Turkiye), ensuring
immobility (Figure 2). The flap was then closed primarily
using simple interrupted sutures along the incision line with
4.0 silk sutures (Ipek Plastic Inc., Istanbul, Turkiye). Bleeding
was controlled at both the donor and recipient sites, and moist
gauze was applied with pressure to maintain hemostasis.

Following the procedure, the patient was prescribed Bi-
profenid 100 mg (Sanofi Pharmaceutical Industry and Trade
Inc., Kirklareli, Turkiye) to be taken twice daily and Kloroben
1.5 mg/ml+1.2 mg/ml mouthwash (Drogsan Pharmaceuticals
Industry and Trade Inc., Ankara, Turkiye) to be used twice
daily. A follow-up appointment was scheduled for the 10*
postoperative day. The 1-month follow-up image is shown
in Figure 2. During the postoperative healing period, the
recovery was uneventful. Sutures were removed on the
14" day. At the 1-month follow-up, the patient reported no
complaints, and the surgical site was observed to have healed

Figure 2. Preparation of the autogenous graft harvested from the palate and
de-epithelialized before placement in the recipient site. A space was left on the
graft for the abutment area, and the graft was incised into two equal parts on
its vestibular half to provide volume in the mesial and distal papilla regions

with appropriate closure. At the 3-month follow-up, a loss of
mesial and distal papillae was observed, as shown in Figure
3. Radiographic evaluation revealed over 50% bone loss in
the region. Clinical examination measured a probing depth
of 9 mm with bleeding on probing. The patient was informed,
and peri-implantitis treatment was initiated. No mobility, pus
discharge, or pain complaints were reported (Figure 4).

I':igure 3. a. Intraoral view before the procedure, b. Post-procedurel-month
follow-up showing filling in the mesial and distal papilla regions

Figure 4. 3-month post-procedure: a. mesial and distal papilla regions, b.
radiographic view
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DISCUSSION

The height of the gingival papilla is influenced by various
factors, including anatomical structures, the degree of
inflammation, the distance from the interproximal bone crest
to the contact point, and previous surgical or non-surgical
treatment methods.” Among these factors, the most critical
is the distance between the bone crest and the contact point.
Tarnow and colleagues found that 98% of gingival papillae
between natural teeth remained intact when the distance
from the bone crest to the contact point was <5 mm. However,
when this distance increased to 6 mm and >7 mm, the intact
papilla rates dropped to 56% and 27%, respectively.'”* The
findings from the follow-up in our study align with Tarnow et
al’s* results, demonstrating that an increase in probing depth
reduces the amount of intact papillae. The lack of gingival
papillaisa complex issue, both aesthetically and functionally."
According to the Jemt Papilla Index, gingival papilla defects
are categorized into five levels based on their degree of fill: 0:
No papilla is present. 1: Less than half of the papilla height
is present. 2: Half or more of the papilla height is present.
3: The papilla fills the entire proximal space. 4: The papillae
are hyperplastic. Loss of gingival papilla height leads to the
formation of black triangles, which disrupt the aesthetics
of the anterior teeth. Additionally, gingival papilla defects
can cause food impaction and plaque accumulation, further
compromising periodontal health. Numerous studies have
explored the reconstruction of the gingival papilla. However,
creating papillae in the esthetic zone remains challenging due
to its complexity and the interplay of multiple factors."

For papilla reconstruction, treatment options include the use
of hyaluronic acid, platelet-rich fibrin (PRF), soft tissue grafts,
and orthodontic treatment, encompassing both surgical and
non-surgical approaches.” Surgical methods are typically
invasive and may yield unpredictable results."*> Although
some non-surgical studies involving hyaluronic acid report
favorable outcomes due to its biocompatibility and high
patient satisfaction, repeated injections and the associated
cost must be considered.® Additionally, in certain cases, a
minimally invasive autologous approach has been applied
using the interdental papilla reconstruction technique (i-PRT),
enhanced with injectable platelet-rich fibrin (i-PRF). This
method leverages autologous biological materials to support
papilla reconstruction while minimizing invasiveness. Beagle
described a technique involving a horizontal incision on the
palatal side combined with two vertical incisions to separate
a split-thickness flap. The gingival flap was then sutured and
secured to the buccal side. Han and Takei,” pioneered the
restoration of missing gingival papillae using a combination
of crescent-shaped incisions and connective tissue grafts
(CTG), achieving favorable surgical outcomes.'

CONCLUSION

The reconstruction of the gingival papilla is considered
a challenging technique within the field of periodontal
mucogingival surgery. This case report describes the use of
autogenous de-epithelialized free gingival grafts for papilla
reconstruction in a patient dissatisfied with the aesthetic
outcome due to papilla loss, along with a 3-month follow-up.
A thorough evaluation of clinical follow-ups and the patient’s
procedural history plays a crucial role in determining the
prognosis of surgical interventions.
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