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Periodontal regeneration therapy has developed tremendously since its 
inception, becoming a clinical tool to preserve the periodontally compromised 
natural dentition. More challenging esthetic defects can often benefit from the 
combination of bone and soft tissue regeneration, such as the application of 
connective tissue grafts (CTGs) and techniques that approach the bone defect 
without interdental papillae incisions. However, periodontal tissue regeneration 
vertical to the alveolar bone crest in cases of severe periodontitis, with loss of 
both soft and hard tissues, has not been predictably established. This case report 
describes a patient with severe periodontitis that was treated with in supra-alveolar 
periodontal tissue reconstruction. This innovative surgical technique requires 
both horizontal buccal incisions and several vertical palatal incisions, avoiding 
the interdental papillae on the periodontal defect. Then, a space is created by 
suspending and fixating the flap coronally, and CTG and regenerative materials 
(such as recombinant human fibroblast growth factor-2) and bone graft material 
are applied. This technique has the potential to gain clinical attachment, achieve 
supra-/intraperiodontal regeneration, and enhance esthetic outcomes, including 
a reduced gingival recession and interdental papillae reconstruction. The clinical 
results of the present case were well maintained over the 2-year follow-up. Int 
J Periodontics Restorative Dent 2023;43:213–221. doi: 10.11607/prd.6241 
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As periodontitis progresses, it 
causes attachment loss and alveolar 
bone resorption, resulting in diverse 
alveolar bone defect morpholo-
gies.1 In cases of periodontitis with 
horizontal bone loss, the treatment 
often results in gingival recession 
and interdental papillae atrophy, 
but nonsurgical or resective surgi-
cal periodontal therapy can restore 
periodontal tissue to a healthy state. 
Regenerative therapy can be per-
formed for vertical bone loss from 
periodontitis, and the results have 
been proven to increase clinical at-
tachment, improve bone morphol-
ogy, and ensure long-term tooth 
preservation, even if the defect has 
extended beyond the root apex.2 
However, the resulting risk of gingi-
val recession, interdental papillae at-
rophy, and poor esthetics have con-
sequently been a major dilemma for 
patients and dental professionals. 
In particular, gingival recession can 
have a strong impact on the patient 
quality of life (QoL),3 and thus tech-
niques that do not cause soft tissue 
complications are desirable. 

Recently, in order to both 
achieve periodontal regeneration 
and minimize the risk of soft tissue 
complications, various surgical tech-
niques have been developed.4–8 Still, 
these techniques are only approach-
able from a limited area, and their 
efficacy has been reported only for 
infrabony defects. Reconstruction of 
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the interdental papillae is very im-
portant in the esthetic areas of the 
anterior teeth. In order to establish 
supra-alveolar periodontal tissue 
reconstruction, a variety of clinically 
challenging techniques have been 
performed in the past.9,10 These 
techniques were able to achieve 
local interdental papillae recon-
struction, but they were unfeasible 
for horizontal bone loss in multiple 
teeth. Based on the above findings, 
the present authors established an 
innovative regenerative therapy that 
was performed in a case with gen-
eralized stage IV/grade C periodon-
titis.

Clinical Case Report

This case report describes a non-
smoking and systemically healthy 
53-year-old woman. The patient 
was informed about the treatment 
and gave written informed consent 
to participate in the study. Her chief 
complaint was that her maxillary 
anterior teeth exhibited significant 
mobility. Deep intrabony defects 
and severe horizontal alveolar bone 
resorption existed around the maxil-
lary right central and lateral incisors. 
Clinical attachment loss and bone 

loss extended to or beyond the apex 
of tooth 11 (FDI tooth-numbering 
system). In addition, vertical and 
horizontal bone loss were seen in 
the adjacent teeth (Fig 1). Tooth 11 
was diagnosed with periodontal le-
sions with secondary endodontic 
involvement—a true combined le-
sion.11 Following the new classifica-
tion proposed in 2018,12 tooth 11 was 
diagnosed with a grade 3 endoperi-
odontal lesion without root damage. 
Tooth 12 had 90% bone loss at the 
most advanced site, but the attach-
ment loss and bone loss of the ad-
jacent teeth (sites 21 and 13) were 
limited. Gingival recession was re-
cession type (RT) 3,13 and the loss of 
interdental papillae (Papilla Presence 
Index [PPI] score of 4)14 was identified 
in teeth 11 and 12, as well as patho-
logic migration. Attachment loss and 
bone resorption were also observed 
in other areas, and thus the patient 
was diagnosed with generalized 
periodontitis (stage IV, grade C).12 

Presurgical Treatment

Root canal treatment was per-
formed during the initial treatment 
for teeth with necrotic pulp. Tooth 
11 had an increased radiopacity 

at the root apex owing to root ca-
nal treatment. Nonsurgical initial 
periodontal therapy (including oral 
hygiene instructions, scaling, and 
root planing) was performed prior 
to periodontal surgery. Due to the 
residual bleeding on probing at the 
planned surgical site, gentle scaling, 
root planing, and application of a 
local antibiotic (amoxicillin hydrate) 
were performed 2 weeks before  
surgery. Marked gingival recession 
and papillae loss were observed 
due to nonsurgical periodontal ther-
apy (baseline) (Fig 2). 

Surgical Procedure

Following local anesthesia, bone 
sounding measurements were per-
formed. A horizontal incision was 
made buccally into the oral vesti-
bule. The apical position of this hori-
zontal incision was chosen based on 
an estimation of how much coronal 
construction was needed. Addition-
ally, the incision line was placed to 
accommodate this coronal adjust-
ment and resulted in the final su-
ture line being positioned above 
the intact bone, not a reconstructed 
area. This incision was mesially and 
distally extended a distance of one 

Fig 1 (a) Buccal and  
(b) radiographic views at  
the initial visit.
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tooth from the target bone defect 
area. Rather than using one deep 
incision, apically oriented multiple 
staged incisions were used to reach 
the bony surface. This horizontal in-
cision releases the flap and allows 
for multilayered suturing for primary 
healing. 

Then, a full-thickness flap was 
elevated coronally to expose the 
buccal bony crest completely. As 
much granulation tissue as possible 
was then removed. The interdental 
papillae were then carefully elevat-
ed with precision instruments (Fig 
3a). When the buccal flap and in-
terdental papillae were completely 
released, the flap elevation proce-
dure progressed to the palatal area. 
Vertical incisions were made in the 
mesial corner of the palate at tooth 
11 and the distal corner at tooth 13. 
The palatal tunnel connecting both 
vertical incisions was elongated 
until the appropriate flexibility was 
achieved, allowing the space nec-
essary to thoroughly debride the 
palatal defect (Fig 3b). Thorough 
debridement of the root surface 
and within the alveolar bone defect 
was performed from both the buc-
cal and palatal sides. A connective 
tissue graft (CTG) was prepared 
from a free gingival graft by extra-
oral deepithelization.15 The CTG 
length must be extended to cover 
both mesial and distal adjacent root 
surfaces (Fig 3c). The CTG was in-
serted under the buccal flap and 
positioned as coronally as possible. 
Tooth 12 was anchored to the ad-
jacent teeth with methyl methacry-
late bonding material (Super-Bond 
C&B, Sun Medical). Using these 
anchors, interrupted interproximal 

Fig 2 (a) Buccal and (b) radiographic views at baseline (just before periodontal surgery).  

Fig 3 Surgical procedures of supra-alveolar periodontal tissue reconstruction. (a) The hori-
zontal incision was performed buccally in the oral vestibule, the flap was elevated toward 
the alveolar crest, and the defect area was then accessible. (b) Vertical incisions were made 
distal to teeth 11 and 13 (FDI tooth-numbering system) on the palatal side. (c) A CTG was 
harvested from the palate and placed at the defect site. (d) After anchoring the CTG and 
making the suspension suture, rhFGF-2 was applied into the intrabony defect, as well as car-
bonate apatite that had been premixed with rhFGF-2. (e) The vestibular incision was sutured 
by a combination of horizontal mattress sutures and simple interrupted sutures. The palatal 
side was closed with simple interrupted sutures only. (f) Radiographic view immediately after 
surgery. 
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sling sutures penetrated the base 
of the buccal papillae, the CTG, and 
the base of palatal papillae at tooth 
12 (mesially and distally). As a result, 
all supracrestal components, includ-
ing the CTG and interdental papillae, 
were coronally pulled up to provide 
space for periodontal tissue regener-
ation. Recombinant human fibroblast 
growth factor-2 (rhFGF-2; Regroth, 
Kaken Pharmaceutical) was applied 
into both the intra- and suprabony 
defect components. Immediately 
after, a mixture of carbonate apatite 
(Cytrans Granules, GC) and rhFGF-2 
was used to finish filling the intrabo-

ny components and suprabony spac-
es created by the sling sutures (Fig 
3d). This method provided additional 
physical support and stabilization of 
the buccal and palatal flaps to main-
tain coronal stability. 

A collagen membrane (Bio-Gide, 
Geistlich) was placed on the graft 
surface. The vestibular incision was 
closed with a combination of tension-
free horizontal mattress and simple in-
terrupted sutures (Fig 3e). The palatal 
side was closed with simple interrupt-
ed sutures only. The postsurgical ra-
diograph shows increased radiopac-
ity above the alveolar bone (Fig 3f). 

Figure 4 shows a schematic illus-
tration of the cross-sectional and buc-
cal views before and after surgery. 

Postsurgical Procedure

To prevent postoperative infection, 
antibiotics and analgesics were 
used for 3 days postsurgery. During 
the first 2 postsurgical weeks, oral 
hygiene was maintained by rinsing 
with a chlorhexidine mouthwash 
(ConCool F, Weltec), and profes-
sional hygiene care was provided 
every 3 days. All sutures were re-
moved after 7 days except for sling 
sutures, which were kept until 14 
days postsurgery to maintain soft 
tissue height. The patient was then 
instructed to start brushing with a 
soft toothbrush. At 1 month post-
surgery, the patient could resume 
normal brushing. The patient was 
recalled for prophylaxis at 1, 2, 3, 
and 4 weeks postsurgery and at 3, 
6, 12, and 24 months postsurgery. 

At baseline and 1 and 2 years 
postsurgery, the following clinical 
parameters were evaluated: prob-
ing depth (PD), clinical attachment 
level (CAL), gingival recession (REC), 
the distance between the bottom of 
bone defect (BD) and the cemento-
enamel junction (CEJ), and the dis-
tance from the bone crest (BC) to  
the CEJ. 

Patient-reported outcome 
measures (PROMs) and the Oral 
Health Impact Profile-14 (OHIP-14; 
Japanese version) were used to 
assess the patient’s level of oral 
health–related QoL.16,17 Briefly, 
the OHIP-14 comprises 14 ques-
tions assessed on a scale of 0 to 4 

Horizontal
mattress suture
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membrane
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Incision line

Crestal bone

Fig 4 Schematic illustration of the cross-sectional and buccal views (a) before and (b) after 
surgery.
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(maximum score: 56 points), with 
lower scores indicating a worse 
oral health–related QoL. Addition-
ally, the patient’s esthetic concerns 
and masticatory function were each 
evaluated with a 5-point Likert-

type scale at baseline, 1 year, and 
2 years postsurgery, assessed as 
follows: no concern (4), some con-
cern (3), concerned (2), clearly con-
cerned (1), and very concerned (0) 
as the points on the scale. 

Results

A periodontal examination showed 
an overall decrease in periodontal 
pockets and marked CAL gain (Ta-
ble 1). Moreover, the supra-alveolar 

Table 1 Baseline and Postoperative Clinical Parameters 

Site 12 Site 11

Distal Central Mesial Distal Central

PD (labial), mm

Baseline 7 2 7 7 5

1 y 4 3 4 5 3

2 y 3 4 4 5 4

Change 4 –2 3 2 1

PD (palatal), mm

Baseline 6 5 6 7 5

1 y 4 4 5 4 4

2 y 4 3 4 4 4

Change 2 2 2 3 1

REC (labial), mm

Baseline 5 5 5 4 5

1 y 1 0 1 1 0

2 y 1 0 1 1 0

Change 4 5 4 3 5

REC (palatal), mm

Baseline 3 3 3 3 2

1 y 1 1 0 0 1

2 y 1 1 0 0 1

Change 2 2 3 3 1

CAL (labial), mm

Baseline 12 7 12 11 10

1 y 5 3 5 6 3

2 y 4 4 5 6 4

Change 8 3 7 5 6

CAL (palatal), mm

Baseline 9 8 9 10 7

1 y 5 5 5 4 5

2 y 5 4 4 4 5

Change 4 4 5 6 2

CEJ–BD, mm

Baseline 12.7 – 13.0 11.3 –

1 y 7.9 – 8.9 8.8 –

2 y 7.9 – 7.4 8.1 –

Change 4.8 – 5.6 3.2 –
BD = bottom of the bone defect; CAL = clinical attachment level; CEJ = cementoenamel junction; PD = probing pocket depth; REC =  
gingival recession. 
Tooth sites are numbered according to the FDI system. Baseline is the time point after initial root canal treatment and scaling and root plan-
ing, prior to surgery. “Change” represents the difference between baseline and 2 years postsurgery. CEJ–BD was measured radiographically. 
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periodontal tissue reconstruction 
with clinical attachment was success-
ful (Table 2). Gingival recession was 
improved to RT2, the esthetic score 
was 3, PPI was scored as 2, and an 
OHIP-14 score of 44 were all seen at 
both 1 and 2 years postsurgery (Ta-
ble 3). Radiographic results were also 
stable, but some alloplast resorption 
was observed at 1 year (Fig 5) and 2 
years postsurgery (Fig 6). 

Discussion

The present case report proposed 
an approach for achieving esthetic 

supra-alveolar periodontal recon-
struction. Within the limitations of 
this case, this procedure showed 
significant improvements in clini-
cal parameters at 2 years postop-
erative. Moreover, this technique 
contributed to an improved patient 
QoL, such as good esthetics and 
masticatory function.

Per the original surgical design 
of Non-Incisal Papilla Surgical Ap-
proach (NIPSA),18,19 bone defects 
localized on the buccal side can be 
approached through a horizontal 
incision in the oral vestibule, result-
ing in regeneration mainly on the 
buccal side. The present procedure 

requires flaps to be extended coro-
nally, and thus the horizontal incision 
location is crucial. Moreover, on the 
palatal side, vertical incisions are 
placed mesially and distally to pre-
serve the papilla on the periodontal 
defect, which is similar to the entire 
papillae preservation technique.20 
Those buccal and palatal incisions 
enable tenting flaps, as well as an 
approach to bone defects extend-
ing from the buccal to the palatal 
sides, without severing the interden-
tal papilla. Buccal horizontal incisions 
should be placed apically enough 
so that the incisions do not interrupt 
the blood supply to the flap, which 

Table 2 Baseline and Postoperative Parameters for Interdental Papilla Sites 

Site 12–13 Site 11–12

Top of papilla, mm 

  Baseline –4 –5

  1 y 1 1

  2 y +1 +1

  Change +5 +6

BC–CEJ, mm 

  Baseline 9.3 11.4

  1 y 6.7 8.1

  2 y 6.4 7.2

  Change 2.9 4.2
BC = bone crest; CEJ = cementoenamel junction. 
Tooth sites are numbered according to the FDI system. Baseline is the time point after initial root canal treatment and scaling and root 
planing, prior to surgery. “Change” represents the difference between baseline and 2 years postsurgery. The “top of papilla” location is the 
distance from the top of the interdental papilla to the adjacent tooth’s proximal distoangular CEJ. BC–CEJ was measured radiographically.

Table 3  Baseline and Postoperative Assessments of Patient Oral Health–Related Quality of Life 

OHIP-14

PROMs 

Masticatory function Esthetics

Baseline 30 0 0

1 y 44 2 3

2 y 44 2 3
OHIP-14 = Oral Health Impact Profile-14 (Japanese version); PROMs = patient-reported outcome measures.16,17
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in turn may enhance periodontal tis-
sue regeneration in the intra- and 
suprabony defects. In addition, an-
other significant advantage of this 
combined incision is impossibility of 
papillae dehiscence associated with 
the defect. Preventing papillae de-
hiscence allows the periodontal soft 
tissues (supracrestal components) to 
be slung in one unit coronally, which 
creates a regenerative space on the 
alveolar bone crest. Please note that 
a stepwise dissection is necessary 
for labial horizontal incision. Even-
tually, this requires multilayered su-
tures (Fig 4).

The main challenge is maintain-
ing the periodontal tissue in the 
coronally lifted position. Zucchelli 
et al described the use of CTG as a 
“wall” for periodontal regeneration 
of defects lacking buccal bone.21 
In the present study, this technique 
was applied, and a CTG was placed. 
Coronally anchored CTG stabilized 
the flaps and created space for 
supracrestal regeneration (Fig 4), 
which was expected to increase the 
labial gingiva thickness and prevent 
future gingival and papillae reces-
sion.22 

The use of a resorbable colla-
gen matrix (CM) such as Mucograft 
(Geistlich) has demonstrated im-
proved gingival recession, and its 
effects are proven to be similar to 
CTG in randomized clinical trials.23,24 
Although McGuire and Scheyer 
found no significant differences in 
the percentage of root coverage, 
percentage of complete root cov-
erage, keratinized tissue width, and 
probing pocket depth, the mean 
root coverage at 6 months and 5 
years postsurgery was 89.5% and 

that gingival thickness modification 
significantly and inversely predicts 
future gingival recession, and an 
increase in keratinized tissue may 
also enhance gingival margin stabil-
ity. In addition, Rasperini et al indi-
cated that using CTG may facilitate  
interproximal clinical attachment 
gain in periodontal regeneration.27 

Overall, CTG has great poten-
tial to improve gingival recession, 
gingival thickness, keratinized tis-
sue width, and clinical attachment 
gain, which are crucial for the pres-
ent treatment outcomes. Tavelli et 
al showed that rhPDGF significantly 
increased gingival thickness and 
mean root coverage when CAF is 
performed with CM28; thus, using 

Fig 5 (a) Buccal and (b) radiographic views at 1 year postsurgery. 

Fig 6 (a) Buccal and (b) radiographic views at 2 years postsurgery. 

77.6% in the CM group, respec-
tively, and was 97.5% and 95.5% in 
the CTG group, respectively.24 In 
2015, an American Academy of Peri-
odontology consensus report also 
addressed CTG as the best clinical 
practice for treating gingival reces-
sion due to its significant keratin-
ized tissue increase and superior-
ity in achieving high percentages 
of mean and complete root cover-
age.25 Based on the network me-
ta-analysis for gingival phenotype 
modification therapies, CM showed 
gingival thickness outcomes similar 
to CTG and ADM, while improve-
ment of keratinized tissue width 
were only seen in CTG and ADM.26 
That meta-analysis also revealed 

a

a

b
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CM in combination with biologic 
materials could be indicated for 
more clinical practice, but further in-
vestigations are still needed. Based 
on the above reasons, the pres-
ent authors selected CTG as a first 
choice for the surgical procedure. 

After establishing an enlarged 
space above the alveolar bone, car-
bonate apatite mixed with rhFGF-2 
was applied in the intrabony defects 
and on the crest to stabilize a blood 
clot, with the additional expectation 
of achieving supra-alveolar bone 
regeneration. In terms of rhFGF-2, 
Shirakata et al’s preclinical study 
reported outcomes comparing rh-
FGF-2, enamel matrix derivative 
(EMD), and recombinant human 
platelet-derived growth factor-BB 
(rhPDGF-BB) in the treatment of a 
one-wall bony defect.29 The histo-
morphometric analysis revealed 
that rhFGF-2 was significantly supe-
rior to EMD in bone regeneration, 
and it was comparable to rhPDGF-
BB. New cementum formation and 
new connective tissue attachment 
were similar among the biomateri-
als. In addition, Kitamura et al re-
ported the superiority of rhFGF-2 
in bone regeneration compared 
to flap surgery alone and EMD 
for infrabony defect treatment in 
a three-phase randomized clini-
cal trial.30 That clinical study also 
showed CAL gain results that were 
comparable among rhFGF-2 and 
EMD.30 On the other hand, rhFGF-2 
has been shown to enhance soft 
tissue maturation, stimulate col-
lagen maturity, promote granula-
tion thickness, accelerate wound 
healing, and enhance wound vas-
cularization,31 although rhFGF-2 

concentrations differ among the re-
ports in the field of plastic surgery. 
Thus, rhFGF-2 can be expected to 
play a significant role in soft tissue 
regeneration and healing.32 Taken 
together, rhFGF-2 might be a suit-
able biomaterial to apply for supra-
crestal periodontal reconstruction, 
especially to gain alveolar bone 
height. It could be used for graft-
ing bone with other growth factors, 
such as EMD or rhPDGF-BB, but 
further investigations and discus-
sions are needed. 

In the present technique, bone 
grafts and CTG were placed in the 
space between the alveolar bone 
and the gingiva. As a result, the flap 
shifted toward the coronal side, rela-
tive to the size of the horizontal com-
ponent of the defect (Fig 4). In order 
to provide adequate blood supply 
to the flap after suturing, it is nec-
essary to place the vestibular hori-
zontal incision with consideration 
towards the approach to the bone 
defect as well as with the expecta-
tion that the flap will be shifted cor-
onally. Thus, the NIPSA vestibular 
incision was modified, making it big-
ger and placing it more apically. In 
addition, the palatal flap cannot be 
fully advanced coronally, and thus 
the labial flap needs to be released 
more to compensate for the palatal 
flap shift. 

This report evaluated only one 
case for up to 2 years. Long-term 
studies with a larger number of cas-
es are necessary to further evaluate 
and understand the clinical efficacy 
of supra-alveolar periodontal tissue 
reconstruction. Moreover, a preclini-
cal study may be needed to confirm 
the histology.

Conclusions

This tissue reconstruction technique 
may allow the successful reconstruc-
tion of supra-alveolar periodontal 
tissue, and it has the potential to 
address patient esthetic concerns 
in cases of severe periodontal dis-
ease. Nevertheless, future studies 
are needed to further evaluate this 
novel surgical approach.
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