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Abstract

Aim: The aim of the present study was to clinically and radiographically compare and
evaluate the NIPSA and EPP techniques in the treatment of intrabony defects. Patients
and methods: 44 individuals satisfying the inclusion criteria were selected. Clinical pa-
rameters included the recording of pocket probing depths (PPD), clinical attachment
levels (CAL) and papilla loss. The evaluation of bone fill was performed at the end of 3&
6-months by using Image J® software.

Results: NIPSA and EPP resulted in highly significant CAL gains (4.00+1.00vs 5.25 +
1.47 mm; p < 0.001) and PPD reductions (3.352+0.70vs3.625+1.024 mm; p < 0.001)
at 6-months post-surgery. From the start to the end of study period, NIPSA resulted in
almost no papilla loss (1.71+0.47 to 1.73+0.77 mm) while EPP technique showed mini-
mal and insignificant (1.57+0.52 to 1.48+0.71 mm; p=0.05) papilla loss. The EPP group
revealed a highly significant (0.459+0.16vs 0.269+0.16cm?; p<0.001) bone fill over
NIPSA group at 6-months.

Conclusion: From this trial conducted over a period of 6-months, NIPSA and EPP both
resulted in significant improvements in clinical outcomes. NIPSA and EPP showed fa-
vourable outcomes in terms papilla loss and bone fill respectively. Both the techniques
achieve the aims outlined earlier and broaden the choice available to a periodontist in

the management of intrabony defects.

Keywords: Bone grafting; mouthwash; periodontal maintenance;

periodontal surgery; toothbrushing.

Introduction

Intraosseous defects are a frequent sequela of periodon-
titis which when left untreatedmay significantly affect
the long-term success of the defect associated teeth
(Papapanou; Tonetti, 2000; Hagi ez a/., 2014). The mor-
phology of the defect needs to be carefully considered
when selecting the regenerative approach as the poten-
tial for regeneration depends on the number of osseous
walls surrounding the defect (Cortellini ez al., 1996;
Cortellini ez 4l., 1994; Cortellini ez al., 1995; Cortellini
et al., 1999). However, tissue shrinkage and loss with
exposure and contamination of the graft or regenerative
material has been associated with reduced clinical out-
comes (Tonetti et /., 1998; Cortellini et 4/., 2001).
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Conventional periodontal surgery results in pock-
et probing depth reduction and elimination of osseous
defects (Cortellini et al., 1999; Tonetti et al., 1998;
Cortellini ez 4/.,2001) and may also be associated with
considerable loss of the tooth’s supporting tissue in-
cluding the papilla (Polson; Heul ez /., 1978; Kaldahl
et al., 1996; Bosshardt; Sculean, 2009; Sculean ez 4l.,
2011; Stoecklin-Wasmer ez al., 2013). To offset prob-
lems related to conventional periodontal surgery such
as papillae loss, postoperative pain, bleeding, swelling,
root hypersensitivity and delayed healing (Bosshardt;
Sculean, 2009; Stoecklin-Wasmer ez /., 2013; Sculean
et al., 2011), several papilla preservation techniques
(Takei et al., 1985; Cortellini et al., 1995; Cortellini
et al., 1999) have been employed to increase the rate
of clinical success in periodontal surgery. The adoption
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of these approachesimproves the degree of primary
wound closure and results in optimum stabilization
of the wound (Tibbetts; Shanelec, 1998; Cortellini;
Tonetti, 2001, 2007, 2009).

The EPP (Entire Papilla Preservation) technique
has recently been employed for regenerative treatment
of isolated deep intrabony defects (Aslan ez 4/.,2017a).
While providing adequate access for debridement, the
basic principle of this technique is to preserve the full
integrity of the defect-associated papilla that provides
an intact gingival chamber over the intrabony defect,
and maintains vascular integrity of the defect associat-
ed papilla (Aslan ez al.,20172,2017b). Similarly, an api-
cal incision approach termed as NIPSA (Non-Incised
Papillae Surgical Approach) was employed, without in-
cisions or tear of interdental papillae or marginal tissues
for the treatment of the periodontal defects (Rodriguez
et al., 2018; Moreno Rodriguez et al., 2019). The tech-
niques promise minimal flap manipulation, optimum
stabilization of the flap, inter-dental tissue preservation
and adequate support to regenerative materials (Aslan
et al., 2017a, 2017b; Rodriguez ez al., 2018; Moreno
Rodriguez e al., 2019; Sculean ez al., 2014).

In light of the reported advantages of these proce-
dures, this study aimed to compare the effectiveness of
the NIPSA (Non-Incised Papillac Surgical Approach)
and EPP (Entire Papilla Preservation) techniques in
the treatment of intra bony defects. The evaluation was
made post-operatively based on improvements of select
outcomes such as pocket probing depths (PPD), clini-
cal attachment levels (CAL), papilla lossand bone fill.

Materials and methods

Sample Size Calculation and Study methodology
To have an 80% chance ( error) of detecting a signif-
icant (two-sided 5% level) and a largest difference of
Imm in probing depth between groups with a standard
deviation of 0.1, 17 subjects per group were required.
A non-randomised protocol was followed where
two calibrated investigators (DEMB &VS) sclected
subjects (30-60 years) with chronic periodontal dis-
case from the outpatient section of the Department
of Periodontologywith two closely matched sites in
different arches with i) presence of two or more intra-
bony defects (ii)average probing pocket depth (PPD)
between 5-8mm, (iii) average clinical attachment level
(CAL) between 5-10mm, and with (iv) radiograph-

ic depth=4mm. Exclusion criteria comprised of (1)

Defects involving lingual sites, (2) patients with a his-
tory of systemic conditions that affect the periodon-
tium, and (3) smokers. From this initial patient pool
of 156 patients, 44 individuals satisfying the inclusion
criteria were selected with all the participants provid-
ing informed consent and the study protocol was ap-
proved by the institutional ethics committee (SVSIDS/
PERIO/2/2018).

Outcomes

The following clinical parameters (Soni ez al., 2019;
Nordland; Tarnow, 1998) were recorded at the time
of the surgery, 3 & 6months;(1)Clinical attachment
level (CAL), measured from the cementoenamel
junction (CEJ) to the base of the pocket(2)Probing
pocket depth(PPD)measured from the gingival
margin to the base of the pocket (3) Papilla height
(Nordland; Tarnow, 1998) was calculated by measur-
ing the distance between the papilla tip (PT) and the
contact point (CP) between the two adjacent teeth.
Radiographically, bone regeneration (Soni ez al., 2019)
was assessed from baseline to 3 months and 6 months
as follows; The radiograph obtained at 3 and 6 months
were subtracted from the radiograph taken at the base-
line by using commercially available image processing
software (Adobe Photoshop® 6.0, Adobe Systems, San
Jose, USA). To reduce the brightness and contrast vari-
ations, both images were adjusted based on the levels
and the curves in the software (Fig. 1). Before digital
subtraction, both radiographs were moved in appro-
priate directions as needed, to reduce geometric dis-
tortion. These images were then superimposed and
subtracted by selecting the image>calculation>exclu-
sion>new channel tools. The excluded residual bone
height was outlined by using the polygonal lasso tool
and the layer was copied and saved as a separate joint
photographic expert group (JPEG) document at low
compression (Soni ez al., 2019).

After digital subtraction, the digitized and ex-
cluded residual bone height was transferred to open-
source software for area calculation (Image J°, Research
Services Branch, NIH, Bethesda, Maryland, USA) for
area calculation. The layer was converted into a gray-
scale image, and the measurement scale was set to ac-
count for any magnification/reduction of the radio-
graph because of the RVG. The area of the layer was
calculated (cm?) by initially enclosing the entire area
with the rectangular selection tool and then by using
Analyze>Analyze Particles tool (Soni ez al., 2019).
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Figure 1. The initial radiographic image obtained at baseline(top-left) was subtracted from the radiographic
images taken at 3 or 6-months(top-right), in Adobe Photoshop® 6.0. The obtained layer(bottom-left)was
transferred into Image J° software for area calculation(bottom-right).
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Operative Procedures

Study protocol: After the interdental areas were
probed buccally and lingually/palatally, the site was
considered for the study if the deepest probing depth
(PPD) at the buccal site was >5mm, not involving pre-
dominant lingual defects. All baseline (on the day of
surgery) parameters were recorded before the surgical
procedure and at 3 and 6-months. Clinical parameters
were recorded using a University of North Carolina
no.15 (UNC-15) color-coded periodontal probe..

NIPSA group (Fig. 2): After mapping of the limit
of the defect, a buccal horizontal or oblique incision
was placed on cortical bone, as apically as possible
while preserving the suprabony soft tissue to protect
the defect. Mesodistally, the incision was extended to
across the entire length of the defect. The soft tissue
was reflected apicocoronally to expose the bone crest,
maintaining the marginal tissue integrity and papillae
architecture. The granulation tissue and epithelium of
the pocket were eliminated with mini-curettes while
respecting the marginal soft tissue and residual fibers
attached to the cementum. The affected root was scaled
and planed, and calculus eliminated with ultrasonic
tips. Once the defect was debrided, the regenerative
materials were applied and the incision line was su-
tured.

EPP group (Fig. 3): After administration of local
anaesthesia, a buccal intra-crevicular incision of the de-
fect-associated tooth was performed. A short vertical
incision was later extended in the buccal gingiva con-
tralateral to the osseous defect and extended beyond
the mucogingival line. Following elevation of a buccal

full-thickness mucoperiosteal flap extending from the
vertical incision to the defect-associated papilla, perios-
teal elevator facilitated an undermining tunnel prepara-
tion of the defect associated papilla. Outmost care was
taken to elevate the interdental papilla in a full-thick-
ness manner to the intact lingual bone crest’s coronal
edge. Granulation tissue was removed from the inner
aspect of the defect-associated interdental papilla with
surgical scissors. Any remaining granulation tissue was
removed with a mini-curette. An ultrasonic scaler was
used to remove any residual subgingival plaque or cal-
culus from the exposed root surface. Once the defect
was debrided, the regenerative materials were applied,
and the incision line was sutured.

Application of biomaterial: The application of
the biomaterial was identical in the two groups. After
defect debridement and instrumentation of the root
surface, tetracycline was applied to the root surface
for 2 minutes to remove the smear layer, followed by
using hydroxyapatite graft(G-graft’, Saharanpur, UP,
India). Finally, a GTR membrane (Pro-Tiss’, AzureBio,
Madrid, Spain) was placed.

Statistical Analysis

Data was analyzed by using Prism8" (GraphPad
Software, La Jolla, USA). Intragroup comparison was
performed by using ANOVA followed by multiple
comparisons using Bonferroni correction. One-way
ANOVA followed by the post hoc test was used for in-
tragroup and intergroup comparisons. A p<0.001 was
considered as highly significant, p<0.05 as significant
and p>0.05 as non-significant.

Figure 2. NIPSA technique; Pre surgical probing (A). A buccal horizontal or oblique incision was placed For
Review Only correctly on cortical bone, as apically as possible and the incision was extended mesiodistally
to access the defect (B). The soft tissue is reflected apicocoronally to expose the bone crest, maintaining the
marginal tissue integrity and papillae architecture (C). Once the defect was debrided, the regenerative materials
(D,E) were applied, and the incision line was sutured (F).The sites were probed again at 3(G) and 6 months (H).
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Figure 3. EPP Technique; Pre surgical probing (A). A buccal intra-crevicular incision was given at the defect- For
Review Only associated tooth. A short vertical incision was later extended in the buccal gingiva contralateral
to the osseous defect and extended beyond the mucogingival line (B). Following the elevation of a buccal
fullthickness mucoperiosteal flap extending from the vertical incision to the defect-associated papilla (C),
periosteal elevator instrument facilitated the undermining tunnel preparation of the defect associated papilla.
Once the defect was debrided, the regenerative materials were applied (D,E), and the incision line was sutured

(F). The sites were probed again at 3 (G) and 6 months (H).

Results

All subjects (Age:43.99+12.27; 18 males) completed
the study. 9 subjects were lost during follow up to vari-
ous reasons and the final statistical analysis was limited
to 35 subjects.

Intragroup Comparisons

Probing Pocket Depth

The mean probing pocket depths (in mm) in the
NIPSA and EPP groups were 8.235+1.52, 5.11740.69,
3.352+40.70and 8.00+1.15,5.062+1.123,3.625+1.024
at baseline and at the end of 3 & 6 months respectively
(Table 1). The intragroup reduction when compared
from baseline to 3 & 6 months was statistically highly
significant in both the treatment groups (p<0.001).

Clinical attachment level

The mean clinical attachment level (in mm) in NIPSA
and EPP groups were 9.529+1.37, 6.117+0.69,
4.00+1.00 and 8.687+1.44, 6.687+1.30, 5.25+1.47
at baseline and at the end of 3 & 6 months respective-
ly.This intragroup reduction from baseline to 3 & 6
months was statistically highly significant in both the
treatment groups (p<0.001).

Papilla Loss

From the start to the end of study period, NIPSA
resulted in almost no papilla loss (1.71+£0.47 to
1.7340.77mm)while EPP technique showed mini-
mal and insignificant (1.5740.52 to 1.48+0.71mm;
p=0.05) papilla loss.

Table 1. Intergroup comparison of PPD & CAL (in mm) at different time-intervals.

Variable Interval NIPSA EPP t-value p-value
Baseline 8.235+1.52 8.00+1.15 0.497 0.3T1(NS)
PPD 3-months 5.117+0.69 5.062+1.123 0.170 0.432(NS)
6-months 3.352+0.70 3.625+1.024 -0.899 0.188(NS)
Baseline 9.53+1.37 8.69+1.45 1.71 0.09(NS)
CAL 3-months 6.12+0.70 6.69+1.40 1.40 0.14(NS)
6-months 4.00+1.00 5.25+1.44 291 0.0066*

Independent t-test, p<0.05*(significant), p<0.001** (highly significant), p=0.05 NS (Not significant).
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Bone Fill

The bone fill (cm?) when compared from baseline to
3 & 6 months in the NIPSA and EPP groups were
0.24440.12 and 0.269+0.16 and 0.484+0.16 and
0.45940.16 respectively. This intragroup bone fill com-
pared from baseline to end of 3 months and from base-
line to 6 months was statistically significant in both the
treatment groups (p<0.05).

Intergroup Comparisons

No significant differences were observed between
the groups for PPDs at different time intervals. At 6
months, there was a substantial difference in CAL
between the groups (p<0.05)(Table 1).Recordings
of papilla loss revealed no significant difference from
baseline to 3 & 6 months between the treatment
groups(Table 2).When compared from baseline to 3
& 6 months, the intergroup bone fill was statistically
highly significant (p<0.001) in between the groups.
The EPP group revealed a highly significant (p<0.001)
and higher bone fill over the NIPSA group at 3 and 6
months(Table 3).

Discussion

The modern periodontal paradigm is to preserve the
inter-dental papillac through an adequate design of the
flap and to achieve primary wound closure following
regenerative surgery in intrabony defects (Evian ez al.,
1985; Takei ez al. 1985). The flap design represents an

essential parameter in any surgical technique in which

Journal of the International Academy of Periodontology (2022) 24/4: 299-307

the marginal tissue stability and good re-vasculariza-
tion during early wound healing (Tonetti ez 4l., 2002;
Mormann; Ciancio, 1977) is crucial in promoting a sta-
ble closure of the wound. The aim of the present study
was to clinically andradiographically compare and eval-
uate the NIPSAand EPP techniquesin the treatment of
intra bony defects.

Liu et al. (2016) conducted a meta-analysis on min-
imally invasive surgery with and without regenerative
materials and stated that there was no significant differ-
ence in clinical outcomes between the groups. Previous
reports investigating the use of different minimally
invasive techniques in association with biomaterials,
(Cortellini; Tonetti, 2007; Mormann; Ciancio, 1977)
reported a mean CAL gain of 4.8 mm and a mean PD
reduction of 5.2 mm. Similar results were seen in our
study with CAL gains andPD reduction of 5.53mm &
4.88mm and 3.44mm &4.38mm mm in NIPSA and
EPP groups respectively when regenerative biomate-
rials were used. Moreno Rodriguez ez al. (2019) com-
pared a minimally-invasive surgical technique (MIST)
and a non-incised papillae surgical approach (NIPSA)
and showed significant improvement in CAG in
NIPSA than MIST (Moreno Rodriguez ez al., 2019).
These results are comparable with the data reported in
previous studies based on the concepts of minimally
invasive surgery (Cortellini; Tonetti, 2007; Mormann;
Ciancio, 1977; Liu et al., 2016). Similarly, the present
study revealed no significant differences in PPD but
revealed a significant change in CAG (p<0.05) with

Table 2. Intergroup comparison of papilla loss at various time-intervals.

Mean and 95 % confidence interval
Time Groups standard Mean Std t-value -value
P L difference error p Lower Upper
deviation bound bound
NIPSA 1.71+0.47 0.24
Baseline 0.21 0.172 1.199 ; -0.14 0.56
EPP 1.57+0.52 (NS)
NIPSA 1.69+0.78 013
3-months 0.27 0.17 157 \ 0.08 0.62
EPP 1.44+0.67 (NS)
NIPSA 1.73+0.77 013
6-months 0.27 0.17 157 \ 0.08 0.62
EPP 1.48+0.71 (NS)
Independent t-test, p<0.05*(significant), p<0.001** (highly significant), p=0.05 NS (Not significant).
Table 3. Intergroup comparison of papilla loss at various time-intervals.
Groups NIPSA SPP
Baseline to 3-months 0.244+0.12 0.484+0.16
Baseline to 6-months 0.269+0.16 0.459+0.16
t-value -4.65 -3.409
p-value <0.001** <0.001**

Independent t-test, p<0.05*(significant), p<0.001** (highly significant), p=0.05 NS (Not significant).
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more favorable results in NIPSA group at six months.
Differences in CAL gain between the groups may be
attributed, at least in part, to differences in the status of
disease (chronic/aggressive periodontitis) of the study
population, protocols for postoperative maintenance,
follow-up intervals, and flap design and soft tissue man-
agement. In the case of NIPSA, the incision is placed
dissecting the subperiosteal gingival vessels near the
mucogingival junction, (Nakayama ez a/., 1982) there-
by maintaining the marginal integrity. The non-incised
gingival vessels show continuity with those of the peri-
odontal ligament that minimizes surgical trauma in
marginal tissues.

Ruiz and Caffese (2019) revealed a significant
papillae recession in MIST compared with no reces-
sion in NIPSA. NIPSA has an added advantage as it is
not reflected at the intrasulcular level, minimizing the
post-surgical gingival recession. Velvart ez a/. (2004) in-
vestigated the papillary shrinkage after sulcular incision
in patients with healthy periodontium, and reported a
gradual increase in the papilla loss during healing. In
our study, papilla loss recordings remained at the same
values during follow-up in NIPSA; but, a very limited,
but not significant, amount of papilla loss was observed
in EPP. When the papilla is not elevated, the supra-
crestal fibers connecting the interdental tissues to the
crest associated tooth are not dissected and this keeps
the papilla in its coronal position. This helps maintain
space under the papilla resulting in the post-surgical
stability of the interproximal soft tissues. In EPP group,
intracrevicular incision given may result in the retrac-
tion of the papilla.

Previous studies on different papilla preservation
techniques also revealed significant radiographic out-
comes (Steffensen; Weber, 1989; Kuriakose ez al.,
2015; Di Tullio ez 4l., 2013; Fickl ez al., 2009). On the
contrary, the present investigation revealed significant
differences in bone fill of intrabony defects in the ra-
diographic outcomes following treatment with NIPSA
or EPP with the application of HA/GTR. This change
may be attributed to the selection of sites and the type
of defect. In the case of NIPSA, it was performed in
multiple intraosseous defects with defect configura-
tion, including one and/or two wall components, al-
ways involving the buccal wall. In contrast, EPP was
performed in isolated one or two intrabony defects
with 2-wall components with a missing buccal wall and
arelatively well-preserved lingual wall. Minimal wound
dehiscences are seen (Mormann; Ciancio, 1977) and
papilla preservation techniquesresult in uneventful
primary closure (Cortellini; Tonetti, 2007; Aslan ez al.,
2020). EPP showed mild papillary loss and this may be
because of the proximity of the initial incision to the
papilla. Von Arx ez al. (2011) stated that the type of
incision technique is crucial as it affects the healing of

intrabony defects — a clinical and radiographic study

marginal tissues. Previous studies (Rodriguez, 2018;
Moreno Rodriguez ez al., 2019) have stated that de-
fects treated with NIPSA showed lesser inflammation
than other techniques post-operatively. This may have
contributed to better clot stability and greater bone-
fill in NIPSA over EPP (Cortellini; Tonetti, 2007;
Mormann; Ciancio, 1977; Aslan et al., 2020; Von Arx
etal,2011).

From this trial conducted over a period of 6-months,
NIPSA and EPP both resulted in significant improve-
ments in clinical outcomes. NIPSA and EPP showed
favourable outcomes in terms papilla loss and bone fill
respectively. Both the techniques achieve the aims out-
lined earlier and broaden the choice available to a peri-
odontist for papilla preservation in the management of
intrabony defects.
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