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Purpose:  Pink gingival esthetic especially on the anterior teeth has been an important success criterion in implant-supported 
restoration. Inter-implant papillae are a critical factor for implant esthetics, and various techniques for inter-implant papilla 
reconstruction have been introduced. The aim of this study is to suggest and evaluate a surgical technique for reconstructing 
inter-implant papillae. 
Methods:  A 28-year-old man had an implant placed on the #13 and #14 area. Four months after implant placement, a second 
stage surgery was planned for inter-implant papilla reconstruction. At the time of the abutment connection, I-type incisions 
were performed on the #13i & #14i area followed by full-thickness flap elevation and connection of a healing abutment on 
underlying fixtures without suture.
Results:  Two weeks after the second stage implant surgery, soft tissue augmentation between the two implants was achieved.
Conclusions:  I-shaped incisions for papilla reconstruction performed during the second stage implant surgery were useful 
for inter-implant papilla reconstruction and showed a good esthetic result. 
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Case Report

INTRODUCTION

Dental implants are now considered a routine treatment 
modality for replacing missing teeth in the majority of den-
tal applications [1]. However, to reconstruct a natural soft tis-
sue appearance between two implants in the anterior part of 
the maxilla is complex and challenging [2,3]. Nowadays, pink 
gingival esthetic has become a hot issue for most clinicians 
and has been a critical factor in deciding the overall success 
of the implant-supported restoration [4,5]. The soft tissue pro-
file is one of the most important factors of the esthetic im-
plant-supported restoration; thus clinicians should consider 
esthetic problems caused by loss of inter-implant papillae in 
anterior regions. The absence of the inter-implant papilla 

can lead to cosmetic deformities, phonetic difficulty, and food 
impaction [6-8]. However, reconstructing a predictable peri-
implant papilla is the most complex and challenging aspect of 
implant dentistry. In particular, when two or more adjacent 
implants are placed, surgical techniques to reconstruct inter-
implant papillae show predictably low results [9], and loss of 
the vertical dimension of the edentulous ridge may further 
complicate papilla reconstruction. Although many attempts 
have been made to reconstruct inter-implant papillae with 
various surgical techniques, the reconstruction of the papilla 
adjacent to the dental implant is still difficult to perform and 
often unpredictable [4,10-12].

Various techniques for reconstructing inter-implant papil-
lae are suggested at the time of second-stage surgery. Palacci 
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[3] suggested the method of rotating the pedicle flap to the 
mesial side of the healing abutment followed by a semilunar 
beveled incision. Grossberg [9] modified Palacci’s method 
with a horizontal incision creating a double-pedicle flap. 
Nemcovksy et al. [4] performed a U-shaped incision with di-
vergent arms open toward the buccal side of the implant site, 
which creates a double-pedicle flap. Each part of the buccal 
flap was sutured over de-epithelized papillae. Azzi et al. [13] 
reconstructed the interproximal papillae by undermining the 
papillae from their insertion to the bone followed by insertion 
of connective tissue into the pouch-like tunnel. Misch et al. 
[14] proposed a ‘split-finger’ surgical method in which three 
interlacing finger-like incisions were made and each of the 
fingers was sutured over the desired inter-implant papilla 
position. Tinti and Benfenati [15] suggested a ramp mattress 
suture, which pulls the buccal flap coronally, to obtain a pa-
pilla between two implants in the buccal area. Shahidi et al. 
[16] introduced a new flap design and a sutureless technique 
for papilla reconstruction, and reported good esthetic results 

by performing a U-shaped incision open in the mesial direc 
tion. After incision, the flaps were elevated minimally and 
healing abutments were connected to plump up the soft tis-
sue that formerly covered the implant.

This case modified the method introduced by Shahidi et al. 
[16] Four months after the implant placement on the maxil-
lary right canine and first premolar, we performed second 
stage implant surgery with the purpose of reconstructing the 
inter-implant papilla. 

CASE DESCRIPTION

A 28-year-old male who was in good systemic health visited 
the Department of Periodontology, School of Dentistry, Kyung 
Hee University, to have implants placed in the edentulous 
area of #13, #14, #26, #37, #43, #44. Number 13 was in the 
root rest state and immediate implant placement surgery 
was planned (Fig. 1). The residual root was removed and den-
tal implants (NobelReplaceTM, Nobel Biocare, Göteborg, Swe-
den), of which diameter and length were 3.5 mm and 13 mm, 
were placed in the area of #13 and #14. followed by full thick-
ness flap reflection under local anesthesia. Deprotenized bo-
vine bone (Bio-OssTM, Geistlich Pharma AG, Switzerland), 
covered by resorbable collagen membrane, (Bio-GideTM, Gei-
stlich Pharma AG) was grafted to the palatal side of the fix-
tures at the time of surgery because the implant threads were 
exposed on the palatal side of the fixtures. After a healing pe-
riod of four months, a second stage implant surgery was 
planned (Figs. 2 and 3). For the purpose of reconstructing the 
inter-implant papilla between #13i and 14i, this second stage 
implant surgery was planned using the method of perform-
ing an I-shaped incision, which is a modification of the 
method suggested by Shahidi et al. [16]. A Labial horizontal 
incision with a #15 blade was performed mesiodistally 0.5-1.0 
mm inside from the labial border of the implant. A horizontal 

Figure 1.  Preoperative panoramic view. Residual root on #13 is ob-
served.

Figure 3.  Four months after implant placement: occlusal view.Figure 2.  Four months after implant placement: facial view.
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Figure 4.  Schematic drawing of I-type incision. Labial horizontal 
incision: 0.5-1 mm inside from the border of implant. Vertical inci-
sion: middle line. Palatal horizontal incision: border of implant.

Figure 6.  Healing abutment connection on #13i.

Figure 5.  I-incision on #13i.

Figure 7.  I-incision on #14i.

incision was also performed, parallel to the buccal side, on 
the palatal side, which was in contact with the palatal border 
line of the implant different from the labial side. Another in-
cision was done bucco-lingually over the implant midline 
perpendicular to the horizontal incision lines performed on 
the labial and palatal sides. As a consequence, the final incision 
line became I-shaped (Figs. 4 and 5). The flap was reflected 
with care and the implant was exposed to remove the cover 
screw. The healing abutment has been connected and both 

flaps were folded up alongside the healing abutment intend-
ing them to heal without suture (Fig. 6). The same incision 
was also performed on #14i (Fig. 7) followed by a healing 
abutment connection (Figs. 8 and 9). Antibiotics and analgesics 
were each administered for five days, and a mouth rinse with 

Figure 9.  Healing abutment connection on #14i: facial view.Figure 8.  Healing abutment connection on #14i: occlusal view.
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0.12% chlorhexidine was recommended for the following two 
weeks. Two weeks after surgery, the healing was uneventful 
and soft tissue augmentation between the two implants was 
seen (Figs. 10 and 11).

DISCUSSION

Gingival esthetics has become an important success criteri-
on for implant-supported restoration. Unesthetic implant 
restoration, therefore, is considered to be a failure. Especially 
for the anterior maxilla, esthetic results are quite an important 
factor for successful restoration and establishment of intact 
papilla between implant and tooth, or between adjacent im-
plants. The level of inter-implant papilla is influenced by the 
previous bone level, soft tissue quantity and quality, peri-im-
plant biotypes, implant position, and inter-implant distance 
[6]. Therefore soft and hard tissue quality and quantity, peri-
implant biotype [17], implant diameter, position, and emer-
gence profile [18] should be considered with adequate treat-
ment planning and evaluation of the surgical site prior to 
implant placement. If needed, ridge augmentation proce-
dures using guided bone regeneration or/and connective tis-
sue grafts are carried out prior to implant placement to attain 
a more acceptable esthetic result in the inter-implant papil-
lary area. However, the predictable regeneration of the inter-
implant papilla remains a complex challenge because most 
groups of supracrestal fibers do not exist in the gingival tis-
sue surrounding the implant abutment and the blood supply 
of inter-implant papilla is restricted [19] due to the absence of 
the periodontal ligament and the associated blood vessel 
branches. Four potential time points can be differentiated for 
soft and/or hard tissue management: prior to implant place-
ment; at time of placement or during the healing phase of 
the implant; at second-stage surgery; and in the maintenance 

Figure 10.  Two weeks after second-stage surgery: occlusal view. Figure 11.  Two weeks after second-stage surgery: facial view.

phase [20]. Various surgical techniques have been suggested to 
reconstruct inter-implant papilla at the time of second stage 
implant surgery, but comparison of efficacy among techniques 
or long-term results is still insufficient, and the procedure is 
not predictable. 

In this case, we tried to reconstruct inter-implant papilla 
with I-shaped incisions and the sutureless technique, which 
is a modification of the method suggested by Shahidi et al. [16]. 
According to the method of Shahidi et al. [16], a U-shaped flap, 
from the occlusal view, was created by two mesiodistal hori-
zontal incisions and another buccolingual incision perpendic-
ular to them. If multiple implants were placed, the U-shaped 
incisions were added to the distal side of the most distal im-
plant to form an H-shaped design. The mesiodistal horizontal 
incision line ended halfway between the implant platform and 
the adjacent implant or tooth. The buccal horizontal incision 
formed a parabola buccally at the buccal border of the implant 
platform to create a gingival margin around the implant.

In this case, we suggest a new method including an I-shaped 
incision which was done over every implant for our case. To 
minimize the possibility of labial gingival tissue recession, 
labial horizontal incision lines were positioned 0.5-1.0 mm 
inside from the labial border of implants. Also, the horizontal 
incision is limited to the mesiodistal distance of the implant 
neck. The flaps were minimally elevated and healing abut-
ments were connected. Each flap was supported by the heal-
ing abutments and able to plump up stably.

The advantages of this new method, compared to old ones, 
are decreased chair time, less postoperative discomfort and 
improved esthetics. This sutureless method with minimal in-
cision does not decrease blood flow to the overlying flap and 
it minimized the probability of trauma or inflammatory reac-
tion [21]. Therefore, the above-described surgical technique 
would be the least invasive one. Two weeks after the second 
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stage implant surgery, the surgical site showed uneventful 
healing and the patient reported less postoperative discom-
fort. Comparing to before the surgery, remarkable soft tissue 
augmentation between the two implants was achieved. 
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