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INTRODUCTION

A central objective of periodontal therapy is 
to restore the tooth-supporting structures 

-

tis [1]. Contemporary approaches prioritize limited 
surgical trauma, enhanced wound stability, and 
secure primary closure to promote predictable 
healing and reduce postoperative morbidity [2, 3]. 

-
-
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Abstract. 

achieved using enamel matrix derivative in combination with bone grafts. Materials and 
Methods: -

bone defects, treated with a combination of enamel matrix derivative (EMD) and xenograft. 
-

lograft. The comparison between the two groups was based on three clinical parameters 

and residual bone defect depth. The Shapiro–Wilk test was used to assess data distribu-
tion. Depending on normality and variance, intergroup comparisons were performed using 
either the Mann–Whitney U test or Welch’s t-test. Results: Both treatment groups dem-

-
ences in residual probing pocket depth, clinical attachment gain, or residual bone defect 
depth. Conclusion: At the 6-month follow-up, both minimally invasive surgical approaches 
yielded comparable clinical and radiographic outcomes. Further long-term studies are war-

parameters over time.

Key words: minimally invasive periodontal surgery, periodontal regeneration, papilla elevation, verti-
cal bone defects

Corresponding author: Hristina Maynalovska, Department of Periodontology, Faculty of Dental 

ORCID:

Rcerved: 18 July 2025; Accepted: 25 September 2025

. AMB- -



25Comparative evaluation of two surgical approaches...

preservation.

Secure stabilization of the blood clot is a fundamental 
-

generative procedures [4]. Histological studies have 
demonstrated that, immediately after wound closure, 

may lead to dislodgement of the clot and apical mi-
gration of the epithelium, resulting in the formation of 
a long junctional epithelium rather than new connec-

to support favorable healing dynamics and enhance 
the potential for periodontal regeneration [6].

Current minimally invasive surgical approaches 

reduce tissue trauma, while preserving the interden-
tal papilla and adjacent supracrestal soft tissues. 

-

and the Single Flap Approach (SFA) [9] have gained 
-
-

tion and tissue manipulation. Such protocols promote 

space, both of which are critical to successful out-
comes [8].

While much attention has been given to regenera-
tive materials, increasing evidence suggests that the 

-

success [10]. This study aimed to explore not only 

materials used with enamel matrix derivative (EMD), 
but also the impact of distinct minimally invasive 

short-term healing can provide valuable insights into 
optimizing regenerative periodontal therapy.

MATERIALS AND METHODS

Patient Selection
This study included two treatment groups compris-
ing a total of 19 patients diagnosed with advanced 
periodontitis. Group 1 consisted of 11 patients con-
tributing 14 vertical bone defects treated with a 
combination of enamel matrix derivative (EMD) and 
xenograft. Group 2 included 8 patients, also with 
14 vertical bone defects, treated with EMD and al-
lograft.

Patients in both groups were selected according to 
identical eligibility criteria. Inclusion criteria were: 
systemically healthy individuals aged 18 years or 
older, with no known allergies, and diagnosed with 

demonstrated satisfactory oral hygiene following ini-
tial periodontal therapy, as evidenced by a Full Mouth 

-
sented with at least one interproximal angular bone 

mm and bleeding on probing (BoP) at the time of re-
evaluation.

Exclusion criteria included the presence of systemic 
conditions that could impair periodontal healing or 
outcomes, the need for antibiotic prophylaxis related 
to transient bacteremia, current pregnancy or breast-
feeding, smoking, acute viral infections [14], para-

proximal angular defect with a radiographically detect-

6 mm, and the absence of periapical pathology. Teeth 

endodontic treatment, periapical lesions, furcation in-
volvement, Grade III mobility, or were third molars.

Ethical approval 

information regarding the aims and methods of the 
study and provided written informed consent.

Surgical Procedure
Two minimally invasive regenerative protocols were 
employed in this study, with the primary distinction 
being the management of the interdental papilla. In 
Group 1, papilla elevation was performed to access 
the defect, while in Group 2, the interdental papilla 
was preserved in situ.

was used, incorporating papilla preservation prin-

was based on the width of the interdental space: the 

-
-

ter elevation of the papilla, buccal and lingual incisions 
were extended minimally in the mesiodistal direction. 

coronal portion of the residual bony walls, minimizing 
tissue trauma and maintaining soft tissue integrity. 

wound stability and favorable postoperative healing.
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Defect debridement and root surface instrumentation 
were performed using a combination of ultrasonic and 
manual instruments. The root surfaces were then con-

for two minutes and rinsed with sterile saline. Enamel 
-

plied from the base of the defect over the exposed 
root surface. The xenogeneic bone graft (Bio-Oss 

-
tioned and secured to achieve primary closure.

In Group 2, the surgical approach followed the Single 
Flap Approach (SFA) proposed by Trombelli et al. [9], 

-

by Cortellini and Tonetti [8]. A horizontal incision was 
made at the base of the papilla associated with the 
defect, followed by sulcular incisions on the adjacent 

-

beyond the alveolar crest, without reaching the muco-
gingival junction. Unlike Group 1, the interdental pa-
pilla was not elevated. Instead, a horizontal incision 
was performed at the base of the suprabony compo-
nent to detach the supracrestal soft tissues from the 
intrabony portion of the defect, allowing improved vi-
sualization and debridement. Thorough instrumenta-
tion of the defect and root surface was performed us-
ing ultrasonic scalers and manual curettes, ensuring 
complete removal of granulation tissue and bacterial 
deposits. As in Group 1, the root surface was condi-
tioned with EDTA gel for two minutes, rinsed with sa-
line, and treated with Emdogain. The allogeneic graft 

was repositioned and sutured to achieve stable clo-
sure and support healing. 

All patients received systemic antibiotic therapy with 

every 12 hours for 7 days, initiated one day before 

chlorhexidine gluconate three times daily for one 
week prior to and for two weeks following the pro-
cedure, then twice daily for an additional two weeks. 
Sutures were removed at the two-week follow-up. 
Patients were provided with comprehensive oral hy-
giene instructions to support healing and minimize 

Clinical and Radiographic Measurements
At baseline, the following clinical parameters were 
recorded to assess oral hygiene and periodontal 

Bleeding Score (FMBS), probing depth (PD), clinical 
attachment level (CAL), bleeding on probing (BoP), 

-
formed using a manual UNC-15 periodontal probe 
(Hu-Friedy) and documented at six sites per tooth 
in a periodontal chart. Clinical data were collected at 
three time points: initial diagnosis (baseline), post-
non-surgical re-evaluation, and at the 6-month post-
operative follow-up.

performed using standardized intraoral periapical ra-

-
eters included the depth of the intrabony component, 
measured from the base of the defect to the level of 
the interproximal bone crest of the adjacent, unaf-
fected tooth. The defect angle was also measured, 

the adjacent osseous wall.

Statistical Analysis
All statistical analyses were performed using data 
compiled in Microsoft Excel. The normality of data 

test. Depending on the distribution characteristics, 
intergroup comparisons were conducted using ei-

distributed variables) or Welch’s t-test (for normally 

statistical tests were performed using GraphPad 
Prism (GraphPad Software, San Diego, CA, USA), 
and a p-value of less than 0.05 was considered sta-

RESULTS

The study cohort consisted of 19 systemically healthy 

who collectively contributed 28 vertical bone defects 
for treatment. Group 1 comprised 11 patients (5 men 
and 6 women), and Group 2 included 8 patients (2 
men and 6 women), with 14 defects treated in each 
group. The overall mean age of participants was 41 
± 7 years.

All individuals included in the study received com-
prehensive non-surgical periodontal therapy prior to 
surgical intervention. This phase involved detailed 
oral hygiene instructions, thorough supra- and sub-
gingival debridement, and the removal of any local 

in oral hygiene parameters observed at re-evaluation 

established the clinical stability necessary to proceed 
with the surgical regenerative procedures.
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Table 1 presents the baseline data on the character-
istics of the treated defects in both groups.

Table 1. Baseline characteristics of the defects

Parameter
Group 1 Group 2

Mean ± SD 95% CI Mean ± SD 95% CI

Intraoperative 
ept      

a io rap i  
ept      

To ensure an objective comparison of treatment out-
comes between the two groups, the vertical bone de-
fects selected for intervention were matched based 
on intraoperative defect depth. As shown in Table 1, 
the mean intraoperative measurements were closely 

-
lection of defects with comparable baseline morphol-
ogy. This methodological approach aimed to mini-
mize bias and enhance the validity of the intergroup 
comparison.

To compare the clinical outcomes between the two 
treatment groups, the following parameters were an-
alyzed at the 6-month postoperative follow-up: resid-
ual probing pocket depth (PPD), clinical attachment 
level (CAL) gain, and residual radiographic depth of 
the bone defect. Prior to conducting between-group 
comparisons, the distribution of each variable was 

(Table 2).

Table 2. 
Distribution of Clinical Parameters at 6-Month Follow-Up

Parameter Group 1 Group 2 Normality
Group 1

Normality
Group 2

e i a  po et
ept  on nor a or a

Clinical attach-
ent ain or al or al

e i al one
e ect   on-nor al on-nor al

residual pocket depth and residual bone defect depth 
did not follow a normal distribution in at least one of the 
study groups. Accordingly, between-group compari-
sons for these parameters were conducted using the 

-
cal attachment gain demonstrated normal distribution in 

parametric testing; thus, Welch’s t-test was applied for 
its comparative analysis (Table 3).

Table 3. Comparison of Postoperative Clinical Outcomes 
Between Groups

Parameter Group 1 Group 2 p-value
e i al poc et epth  -  -

Clinical attachment 
ain mm  -  -

e i al one e ect  -  -

groups across the evaluated clinical parameters. The 

attachment gain was comparable between groups, 

bone defect depth was minimal in both groups, with 
a median of 0.0 mm in both cases, though the inter-

treatment modalities yielded comparable clinical and 
radiographic outcomes.

DISCUSSION

This clinical study aimed to evaluate and compare 
the short-term outcomes of two minimally invasive re-
generative protocols for the treatment of intraosseous 
periodontal defects, with the primary distinction being 

elevation of the interdental papilla or preserving it. 
Both approaches employed enamel matrix deriva-

in the grafting material used: a xenogeneic graft in 
the papilla-elevation group and an allogeneic graft 
in the papilla-preservation group. At the six-month 
follow-up, both treatment modalities demonstrated 

pocket depth, clinical attachment level gain, or re-
sidual radiographic bone defect depth. The absence 

previous reports highlighting the critical role of surgi-
-

the choice of biomaterial alone. A systematic review 
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and meta-analysis of Nibali et al. [17] has shown 
that defect morphology plays a pivotal role in peri-
odontal regeneration, with deeper intrabony defects 
characterized by narrow angles and multiple bony 
walls consistently achieving superior clinical attach-

of the grafting material applied. Similarly, evidence 
from another review indicates that minimally invasive 

clinical outcomes irrespective of the use of adjunctive 
biomaterials, highlighting the critical role of surgical 
methodology [18]. Furthermore, expert consensus 
reports emphasize that the variability observed in re-
generative outcomes is more closely linked to defect-

-

biomaterial utilized [2].

Consensus reports and systematic reviews by the 
American Academy of Periodontology highlight that, 
although the use of biologics in combination with 

-
mary determinants of clinical success in regenerative 
therapy are the surgical approach, the stability of the 

[19, 20]. Accordingly, current evidence suggests that 
these factors play a more decisive role in treatment 
outcomes than the selection of biomaterials alone.

-
-

biomaterial used. In the present study, the standard-
ized baseline defect depth across both groups likely 
contributed to the homogeneity of clinical outcomes, 
facilitating an objective comparison. This further rein-
forces the critical importance of careful defect selec-
tion and surgical precision in achieving predictable 
regenerative success.

-

outcomes in the regeneration of periodontal vertical 
(intrabony) defects. When applied with proper atten-
tion to wound stability and defect morphology, both 

level (CAL) gain, probing depth (PD) reduction, and 
minimal gingival recession. Evidence from random-
ized controlled trials and systematic reviews indi-

used in conjunction with enamel matrix derivative or 

Despite the promising results of the research, sev-
eral limitations must be acknowledged. The relatively 
small sample size and short-term follow-up period 

-
tient cohort and extended observation period would 
provide more robust data and may uncover subtle 

between the grafting materials. Moreover, the study 
did not include a focused assessment of interdental 

and esthetic success. This omission is especially rel-
evant, given that the two surgical approaches used in 

-
tive morphology and stability. Future investigations 
should incorporate detailed analysis of papillary ar-
chitecture to better understand the soft tissue impli-

Another limitation is the lack of histological valida-
tion, which remains the gold standard for assessing 
true periodontal regeneration. While clinical and ra-
diographic parameters serve as valuable surrogate 

cementum, periodontal ligament, and alveolar bone.

CONCLUSION

In conclusion, this study contributes to the growing 
-

erative periodontal therapy using minimally invasive 

materials. The comparable clinical and radiographic 
outcomes observed between the xenograft and al-
lograft groups suggest that both treatment modalities 

-
portance of individualized treatment planning and 
emphasize that careful defect selection and precise 
surgical execution remain critical determinants of 
success. Future studies with larger patient cohorts 

regenerative outcomes.
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