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ABSTRACT

The terrain of periodontics in dentistry has been constantly evolving with recent innovations in  
regenerative biomaterials. The prediction of the result of a certain procedure should not be limited to 
the science of these inventories, but the art of surgical skills should also be practised and mastered. 
Various techniques in papilla preservation have been proposed. It is of utmost importance for the 
periodontists to refine themselves with the redefined approaches. In the recent context, the paradigm of 
periodontal papilla preservation is shifting to minimally invasive techniques. The use of microscopes 
and microsurgical instruments has rendered the field of periodontology to multiple benefits, ranging from 
reduced time and cost to optimal gain in attachment and soft tissue preservation. Thus, the introduction 
and selection of different procedures has provided convenience, comfort and superior outcomes to both 
the dental practitioner and the patient. In the era of this booming dentistry, it is in fact a blessing for the 
field of periodontics to be instigated to novel approaches focusing on the preservation of native tissues. 
This paper focuses on describing different surgical approaches to preserve the interdental papilla. The 
periodontist must be well acquainted with all the techniques and guide the patient in the decision making 
process.
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INTRODUCTION

The interdental papilla is the part of the gingiva which 
occupies the interdental space below the contact 
area of two adjacent teeth. It was first described 
by Cohen in 1959.1 It is pyramidal in the anterior 
region and forms the col in the posterior region.1 
The interdental papilla plays an indispensable role 
in the maintenance of form, function and esthetics     
of the gingiva. 

Recession in the papillary region results in the 
formation of the black triangles. Besides being 
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unesthetics, they create problems of root sensitivity, 
food impaction, plaque accumulation and its 
sequelae, root caries and phonetics.2,3 Interdental 
papillary recession and loss may arise due to 
alteration in the shape and contour of the crown, the 
height of the contact point, angulation of the root, 
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the height of the bone, iatrogenic factors, aging, 
periodontal phenotype and gingival biotype.4-8 
Due to its distinct cellular and molecular pattern, 
inadequate blood supply and a variety of dependable 
variables, the regeneration of the papilla is limited 
and creates a serious nuisance to the clinician.9-12

The measurement of the papilla can be done by 
Nordland and Tarnow's index, Jemt index, PR system 
by Chang, Papilla Index Score by Nemcovsky and 
Papilla Presence Index (PPI) by Cardaropoli et. 
al. in 2004.13-17 The PPI allows easy classification 
of papilla in situations with the absence or loss of 
contact point and is denoted as:16 

PP1: Papilla is completely present

PP2: Papilla is no longer completely present, but 
interproximal Cemetoenamel Junction(CEJ) is not 
visible

PP3: Papilla is no longer completely present and 
interproximal CEJ is visible

PP4: Papilla is no longer completely present and 
both interproximal and buccal CEJs are visible.

Due to the crucial role of the interdental papilla and 
the difficulty in its regeneration, many procedures 

have been implemented in its preservation. This 
review aims to discuss different papilla preservation 
techniques to help the clinicians in selecting and 
implementing the correct procedure while gaining 
maximum patient benefit with minimal trauma.

TECHNIQUES FOR PAPILLA 
PRESERVATION

The first attempt in the papilla preservation was 
made by Kromer in 1956, for the retention of 
osseous implants.18 The intact papilla flap or the App 
technique which was advocated by App in 1973, in 
which the interproximal tissue was incorporated in 
the buccal flap.19 Other significant techniques have 
been described below (Figure 1).

1. Curtain procedure

The technique was developed by Frisch et. al. in 
1967.20 The procedure was employed to maintain 
the esthetics in the maxillary anterior region. The 
labial one-third of the papillary region or the curtain 
is retained intact along with the labial mucosa. 
Gingivectomy or a palatal repositioned flap is done 
in the palatal part, including the interproximal-
lingual two-thirds of the papilla. Newell and 
Brunsvold in 1985 modified the curtain procedure 

Figure 1: Papilla preservation techniques (a) Conventional papilla preservation technique (b) Modified 
papilla preservation technique (c) Interproximal Tissue Maintenance (d) Simplified papilla preservation 

flap (e) Minimally invasive surgical technique (MIST) (f) Single flap approach (g) Entire papilla 
preservation flap (h) Non Incised Papilla Surgical Approach.
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with the incorporation of an internal mattress 
suture.21 

2. Conventional papilla preservation flap

The technique had been reported earlier by 
Genon and Bender in 1984.22 Interdental papillary 
preservation was also attempted by Evian in 1985.23 
This technique of preservation of the interdental 
papilla was described in detail by Takei et. al. in 
1985.24 In this technique, sulcular incisions are 
given around each tooth without the involvement 
of the interdental papilla. Sulcular incisions are 
continued with a semilunar incision across the 
interdental papilla on the palatal or the lingual side. 
The incision is given at a distance of 5 mm from 
the line angle of the gingival margin. The papilla is 
included in the buccal/labial flap or lingual/palatal 
flap. The flap is elevated with the interdental papilla 
through the interdental space. 

Thus, a wide embrasure with the presence of 
adequate width of the interdental space (>2 mm 
interdental papilla or  2.0 mm inter-radicular width 
at the bone crest) and absence of tight contact is 
a prerequisite for the procedure.25-27 This technique 
reduced the possibility of crater formation in the 
interdental area unlike regular flap technique. During 
guided tissue regeneration (GTR) procedures, this 
technique allows the graft and the membrane to be 
completely covered by the interdental papilla and 
aids in the coronal positioning of the flap.28

3. Modified papilla preservation technique 
(MPPT)

The modification of the conventional papilla 
preservation flap was done by Checchi and Sconfeld 
in 1988.29 The term modified papilla preservation 
flap was introduced by Cortellini et. al. in 1995.30 
The technique is employed in interproximal spaces 
which are wide (≥2 mm). In this technique, sulcular 
incisions are given in the buccal surface till the 
mid buccal line angles and till the line angles in the 
palatal aspect. There is involvement of two teeth 
neighbouring the defect. 

A semi-lunar      incision is avoided, and a horizontal 
incision is given buccally in the interproximal 
area continuing with the prior incisions which 
is placed at the site opposite to that of the defect 
area. The interdental papilla is incorporated in 
the palatal flap and a full thickness flap is raised 
till the bone crest. This technique helps in the 
stability of the regenerated defect.28 Besides aiding 
in primary closure, the MPPT also allows coronal 
displacement of the flap.28 In such cases, a vertical 
releasing incision may be given with reflection of 
full and split thickness of the flap. 

4. Interproximal Tissue Maintenance (ITM)

The Interproximal Tissue Maintenance (ITM) was 
introduced by Murphy KG in 1996.26 It involves 
buccal sulcular incision from line angles of the 
teeth in the palatal side to form a triangular-shaped      
flap, also called the      “papillar triangle”, which is 
incorporated in the buccal flap. Vertical releasing 
incisions may be given on the buccal side, if needed. 
It was mainly used for maxillary teeth, with thick 
palatal bulk and a minimal inter-radicular width of 
2.0 mm.27

5. Simplified papilla preservation flap(SPPF)

This technique was advocated by Cortellini, Pini 
Prato and Tonetti in 1999.31 The technique is 
indicated for narrow interdental spaces less than 2 
mm. This technique utilises oblique incisions which 
are given at the gingival margin of mesial buccal 
line angle of the concerned tooth and ends at the 
mid point of the distal surface of the neighbouring 
tooth below the contact point. The incision 
continues intrasulcularly in the buccal aspect of the 
teeth. Both the buccal and palatal sides of the flap 
are reflected, and the reflection area only exposes 
the surrounding bone crest 1 to 2 mm away from 
the bony defect. 

The two modifications of the PPF technique, MPPT 
and SPPF require mattress sutures. This supports in 
the coronal positioning of the flap, relief from pull 
and passive closure of the flap.28,30,31 
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6. Minimally invasive surgical technique (MIST) 

The technique was introduced by Cortellini and 
Tonetti in 2007.32 It is used in regenerative surgical 
technique with the use of microsurgical and 
magnifying instruments. Either SPPF or MPPT 
is used to access the defect area. The mesiodistal 
extension of flap is minimised till the mid-buccal 
and mid-lingual sides of the defect-associated teeth. 
A small mucoperiosteal flap is elevated to provide 
proper access with the elevation of the interproximal 
attachment. It is closed with a modified internal 
mattress suture. 

The essential aspects in the success of the surgery 
such as the stability of the blood clot and primary 
wound closure have been addressed through this 
procedure.  The technique is useful in isolated, 
interproximal bone defect without involvement 
of the interproximal site, defects outlining an 
edentulous area and periodontal defect that extend 
from buccal/lingual from interproximal site 

Later, the concept of Single MIST was also given by 
Cortellini et. al. in 2008.33 In this process, multiple 
adjacent defects were treated in a single visit. In 
addition to this, the domain of space provision 
for regeneration which is of absolute importance 
in GTR, was fulfilled with the introduction of 
Modified Minimally Invasive surgical technique 
(M-MIST) by Cortellini and Tonetti in 2009.34 In 
this technique, the interdental tissue is not mobilised 
and only a small buccal flap is elevated with a 
buccal intrasulcular incision and a buccal horizontal 
incision close to the papilla tip. The palatal flap is 
not involved. This technique is however limited in 
terms of accessibility to the root surface and to the 
lingual/ palatal side.  

7. Whale’s tail technique

The technique was introduced by Bianchi and 
Basetti in 2009.35 The name was suggested due to 
the resemblance of the elevated flap with the tail 
of a whale. It is used in the treatment of a wide 

intrabony defect in the aesthetic region. A large 
flap is elevated with a horizontal incision and two 
vertical relieving incisions from the mucogingival 
line to the distal margin of the teeth neighbouring 
the defect in the form of a whale's tail. The entire 
flap is incorporated from the buccal to the palatal 
site. This requires the presence of a large interdental 
space. The technique allows direct visibility and 
easy accessibility to the intrabony defect. It is 
also indicated during a guided tissue regeneration 
procedure so that the interdental tissue remains 
intact over the grafted area. 

It has been used in maxillary incisors in which dense 
coverage of the interdental defects was observed 
during GTR. Distant incisions from the surgical sites 
reduce      the possibility of flap dehiscence. Suturing 
at a distant area also decreases the chances of graft 
contamination and the wicking effect of the suture. 
The technique was later modified by Kuriakose et. 
al. in 2015, in which two semilunar incisions were 
used instead of the vertical incisions.36

8. Single flap approach

This approach was introduced by Trombelli et. 
al. in 2009.37,38 This method is indicated when the 
defect is present on the buccal or oral side. Only the 
buccal or oral flap is elevated without involving the 
opposite flap. Hence, the name single flap approach 
has been introduced. 

The flap raised is an envelope flap with sulcular 
incisions on the buccal side and limited mesiodistal 
extension. An oblique or horizontal incision 
was given in the interdental area with the buccal 
incision being given with due consideration of 
the measurement relative to the tip of the papilla 
and the underlying bone defect. This technique 
ensures the preservation of the supracrestal soft 
tissues attached to the oral papilla, facilitates flap 
adaptation and suturing, minimises postoperative 
shrinkage and also provides adequate accessibility. 
The limited extension of the flap my, however, limit 
accessibility and result in inadequate debridement.
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9. Entire papilla preservation flap

The entire papilla preservation flap was introduced 
by Aslan et. al. in 2017.39 It is used in deep and 
wide intrabony defects under magnifying loupes. 
The technique utilises one intrasulcular incision 
towards the defect area which is continued with 
a short bevelled buccal vertical releasing incision 
on the buccal side of the concerned tooth away 
from the defect area. The vertical incision extends 
just beyond the mucogingival line. In cases of 
malaligned tooth, the vertical incision is given one 
tooth away from the actual intended incision line. 
In this way, a tunnel is created that      preserves the 
intactness of the interproximal papilla. 

This method provides accessibility, stabilises the 
blood clot and hence aids in the wound healing 
process with 100% wound closure40. The process 
prevents the possible exposure of bone regeneration 
biomaterials. The technique, when combined with 
biomaterials, revealed stable pocket reduction 
without increase in gingival recession.41 However, 
it is not indicated for large intrabony defects on 
the lingual or palatal side. Also, specially designed 
microsurgical instruments are required for the 
procedure. 

The technique was modified by Rasperini et. al. 
in 2024 as the coronally advanced entire papilla 
preservation (CA-EPP) technique, in which EPP 
is combined with coronally advanced flap and 
connective tissue graft to treat cases of infrabony 
defects with a thin or medium gingival profile.42 To 
overcome the limitation of access to the lingual side, 
Ogawa et. al. introduced the Double-sided (buccal-
palatal) EPP (DEPP) technique in 2023, along with 
regenerative therapy.43  A palatal vertical incision 
was added for the proper visibility and accessibility 
of intrabony defects with buccolingual extensions.

10. Non Incised Papilla Surgical Approach 
(NIPSA)

It was introduced by Rodriguez and Caffesse 
in 2018.44 A horizontal incision is given on the 
alveolar mucosa apical from the periodontal defect. 
Reflection is done apicocoronally. The lingual 
tissues, the papilla and the marginal tissues are left 

intact. Instrumentation is avoided in 1 mm of the 
root coronal to the bottom of the defect and in 2-3 
mm of the coronal marginal tissues. 

The technique is contraindicated in cases of 
intrabony defects with intact buccal bone. There are 
also concerns regarding the blood supply from the 
apex which may be cut off during the procedure. 
The bony defect also has to be well defined prior 
to the procedure with the cone beam computed 
tomography. It gives promising periodontal results 
with soft tissue preservation.45

Besides the above techniques, there are a variety 
of other significant techniques designed to 
address the preservation of the interdental papilla. 
These include Papilla Amplification flap (PAF), 
Minimally Invasive Non-Surgical Therapy 
(MINST), Videoscope‐assisted minimally invasive 
periodontal surgery (V-MIS), modified Vestibular 
Incision Subperiosteal Tunnel Access (m-VISTA) 
and  triangle papilla access approach (T-PAA).46-50

SUMMARY

The interdental papilla is a delicate tissue for the 
clinician to manipulate. The complexity in the 
decision of the papillary management is elevated      
due to limitation in its regeneration, and due to 
the profound effect it creates in the esthetics of 
the oral cavity and the individual personality as a 
whole. Dental practitioners must bear in mind the 
intricacies associated with papillary augmentation 
procedures and emphasize in the preservation of the 
papilla during flap procedures. Clinicians must have 
detailed knowledge and certainty in the selection 
of the papilla preservation technique. With novel 
approaches being introduced dynamically, the dental 
clinicians currently have the benefit of choosing 
from a wide variety of designs, corresponding to 
their requirements. Future researches must focus on 
systematic reviews to provide evidence of superior 
outcomes      among different techniques.
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