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Abstract

Minimally invasive surgical techniques (MIST) in
periodontics have emerged as a transformative approach
to managing periodontal diseases, prioritizing the
preservation of soft tissue and enhancing patient
comfort. This review article discusses key minimally
invasive procedures including the Modified Papilla
Preservation Technique (MPPT), Simplified Papilla
Preservation Flap (SPPF), Tunnel Technique, Entire
Papilla Preservation Technique (EPP) and Non incised
Papillae Surgical Approach (NIPSA). Each technique is
elaborated upon with recent studies that validate their
effectiveness in improving clinical outcomes, reducing

postoperative pain, and enhancing aesthetic results. The

review highlights the advantages of MIST, such as faster
healing rates and higher patient satisfaction, while also
acknowledging the limitations regarding their
applicability in complex cases. Overall, this article
underscores the significance of MIST in contemporary
periodontal therapy and suggests that ongoing research
will further solidify their role as standard practices in
periodontal treatment protocols.

Keywords: Blood Clot Protection, Flapless Surgery,
Periodontal Diseases, Swelling

Introduction and Background

Periodontal  diseases, including gingivitis and
periodontitis, are among the most common oral health

conditions globally, with nearly 50% of adults affected
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by some form of periodontal disease.! Traditional
periodontal surgeries are effective but typically require
large incisions, significant tissue manipulation, and
lengthy recovery, leading to discomfort, scarring, and
extended healing.? In response to these challenges, MIST
has emerged as a promising alternative in periodontal
therapy. These procedures emphasize small incisions,
precise tissue handling, and reduced trauma, which
significantly minimizes pain, swelling, and recovery
time for patients.> Key techniques, including laser-
assisted surgery, flapless surgery, and minimally
invasive regenerative procedures, focus on preserving as
much healthy tissue as possible while achieving
effective clinical outcomes.* These approaches not only
improve functional outcomes but also enhance aesthetic
results, which is particularly important in aesthetic
sensitive areas such as the anterior maxilla.® Despite the
clear advantages of MIST, its widespread adoption in
clinical practice is yet to occur. The mandatory
utilization of specialized equipment, advanced training,
and appropriate patient selection remains a barrier to the
widespread implementation of these techniques.®
Additionally, while early studies show promising results,
many more studies are needed to substantiate the long-
term clinical effectiveness and safety of MIST in
periodontal care.” This article, examines the current
landscape of minimally invasive surgical techniques
(MIST) in periodontics, highlighting their potential to
enhance treatment outcomes and improve patient care. It
reviews key techniques, their benefits and limitations,
and the technological advancements in shaping this
innovative field.

Historical Evolution MIST

MIST has undergone significant evolution since its
inception, transforming the landscape of surgical

practices, particularly in periodontics. This overview
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highlights key milestones in the development of MIST,
tracing its origins and advancements. The term
"minimally invasive surgery" (MIS) was first coined by
Fitzpatrick and Wickham in 1990. MIS as stated by them
is the ability to perform traditional surgical procedures
through smaller incisions, resulting in less trauma and
faster recovery times. Researchers introduced MIST in
periodontics in 1995. The introduction of specific
minimally invasive techniques such as the Tunnel
Technique and the Modified Papilla Preservation
Technique (MPPT) allowed for targeted treatment of
periodontal defects with minimal disruption to
surrounding tissues. MIST was proposed later as a
formalized approach that emphasized wound stability
and primary closure for blood clot protection. This
technique has been further refined into M-MIST, which
incorporates space provision for regeneration, enhancing
clinical outcomes while minimizing patient discomfort.
Discussion

Principles of Minimally Invasive Surgery

It highlights a major shift in surgical techniques aimed at
minimizing discomfort to the patient while maintaining
effective surgical outcomes. The principles of MIST
encompass various strategies and methodologies that
prioritize smaller incisions, reduced tissue manipulation,
and enhanced recovery times.

Conservative Incision Techniques: The intra-sulcular
incisions are typically limited in extent, avoiding vertical
cuts and preserving interdental papillae. The tunnel
technique involves creating a supra periosteal tunnel at
the recipient site, which is particularly useful for
managing gingival recession. It allows for graft
placement with minimal flap elevation, thereby reducing
trauma.®

Tissue Preservation: The soft tissue involvement in the

surgical procedure is minimized to the extent possible
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enhancing blood supply, aiding in faster recovery, and
minimizing postoperative discomfort.

Use of Advanced Visualization: High-power
magnification tools, such as operating microscopes, are
employed to enhance the surgeon's ability to visualize
the surgical field. This facilitates more precise tissue
manipulation and improves surgical outcomes by
ensuring better wound stability.

Minimized Trauma and Morbidity: MIPS aims to
achieve the same therapeutic results as traditional
techniques but with less trauma, leading to reduced pain,
swelling, and recovery time for patients. Studies have
shown that patients experience less postoperative
discomfort and quicker healing times with minimally
invasive techniques.®

Classification of MIST

They can be broadly classified into non-surgical and
surgical approaches, each offering unique benefits for
various periodontal conditions. A detailed overview of
these classifications, along with their relevant techniques

is presented. (Figure 1)

Figure 1: Classification of MIST

Minimally invasive nonsurgical therapy (MINST)
MINST is an innovative approach in periodontal
treatment aimed at managing conditions such as
periodontitis with reduced tissue trauma. This technique

emphasizes the use of advanced tools and methodologies
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to achieve effective periodontal debridement while
minimizing discomfort and promoting faster healing.

A study published in 2023 evaluated the effectiveness of
MINST compared to traditional non-surgical therapy for
patients with stage Il periodontitis characterized by
predominantly supra bony defects. This split-mouth
randomized controlled trial involving 20 patients,
indicated that MINST performed similarly to classical
non-surgical treatment in terms of healing sites with
probing depth (PD) > 5 mm and bleeding on probing
(BOP). However, it was observed that there was minimal
gingival recession around the molars (p = 0.037). These
findings suggest that while MINST does not outperform
traditional methods in overall efficacy, it offers benefits
in specific clinical scenarios, particularly regarding
aesthetic outcomes related to gingival recession.?

A recent study from King's College London published in
the Journal of Clinical Periodontology stated that
MINST can effectively resolve intra bony defects
without the need for surgical intervention. The study
reported positive outcomes, showing that half of the
intra bony defects treated with MINST resolved,
highlighting its potential as a non-invasive alternative to
more invasive surgical procedures.!!

Adjunctive Therapies: Adjunctive therapies, such as
local drug delivery systems and laser therapies, are used
alongside SRP to improve treatment outcomes. Local
delivery of antibiotics (e.g., doxycycline or minocycline)
can help target specific periodontal pathogens, reducing
the bacterial load and promoting healing of inflamed
tissues.'? Additionally, lasers, including diode lasers and
Er: YAG lasers, are used to sterilize periodontal pockets,
reduce bacterial contamination, and aid in soft tissue
healing.®* These therapies, when integrated with SRP,
enhance the overall healing process and improve the

outcomes.
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of MIST in These

procedures have revolutionized periodontal therapy by

Applications periodontics:

reducing surgical trauma and enhancing healing
outcomes. This approach is particularly beneficial in
various applications, including regenerative procedures,
aesthetic surgeries, and soft tissue augmentation.
Regenerative Procedures

Treatment of Intrabony Defects: MIST is preferable in
the treatment of proximal intra bony defects due to
minimal surgical trauma, which is crucial for successful
tissue regeneration. The technique allows for small
incisions and limited flap reflection, promoting better
wound stability and reducing patient morbidity.

Studies indicate that MIST combined with bioactive
materials like Bio-Oss Collagen can lead to significant
clinical attachment gain and improved radiographical
outcomes in isolated interdental intrabony defects.
Furcation Management: The integration of minimally
invasive techniques with regenerative materials has
shown good outcomes in managing furcation defects. By
preserving surrounding tissues and minimizing trauma,
MIST enhances the regenerative potential in these
challenging areas.

Aesthetic Periodontal Surgeries

Root Coverage Procedures: MIST techniques are
particularly advantageous for root coverage procedures
as they maintain the tissue architecture while achieving
aesthetically pleasing results. These procedures play a
vital role in the anterior region, where cosmetic
outcomes are paramount. The preservation of gingival
tissue during these procedures contributes to faster
healing and reduced discomfort for patients.

MIST

lengthening with  minimal

Crown Lengthening: facilitates  crown

manipulation, thereby
improving both functional and aesthetic outcomes. The

technique allows for precise adjustments while ensuring

©2025 1IDSIR, All Rights Reserved

quicker recovery times, making it a preferred choice
among clinicians.

Soft Tissue Augmentation

MIST is beneficial for

mucogingival surgeries aimed at enhancing the width of

Mucogingival Surgeries:
attached gingiva and correcting mucogingival defects.
The less invasive nature of these techniques leads to
improved functional and aesthetic outcomes while
minimizing postoperative complications.**

Advantages of minimally invasive procedures include
less postoperative pain, improved rate of healing,
enhanced aesthetic outcomes, and better acceptance by
the patient.

Modified Papilla Preservation Technique (MPPT):
The MPPT minimizes trauma to the interdental papilla
during periodontal surgery by sparing the papilla. This
approach helps maintain vascular supply, promoting
better healing and aesthetic outcomes. A recent study
demonstrated that MPPT led to minimal postoperative
recession and significant bone fill at 18-month follow-
up. The research highlighted the technique's versatility in
addressing aesthetic and functional concerns across
various cases, confirming its long-term effectiveness in
periodontal regeneration.’® Another study involving 15
patients with deep intrabony defects concluded that there
was a reduction in probing depth (4.4 mm) and clinical
attachment gain (3.35mm) after MPPT application. The
results indicated a high success rate for primary closure
over barrier membranes, reinforcing the technique's
efficacy in regenerative procedures.®

Simplified Papilla Preservation Flap (SPPF): An
oblique initial incision across the base of the papilla is
made, preserving supra-crestal fibers while minimizing
tissue detachment. This technique is particularly
advantageous for narrow interdental spaces. A study was

conducted using SPPF to achieve primary closure of the
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interproximal tissue over barrier membranes placed
coronal to the alveolar crest. Fifteen patients with deep
intra-bony defects were treated using this technique with
the placement of titanium-prepared membranes as
barriers to cover the defects. A primary closure of the
interproximal portion of the membrane was achieved in
93% of the cases indicating that this technique could be
employed successfully in cases treated with membranes
in the interproximal regions.'’

Tunnel Technique: The tunnel technique, developed by
Raetzke, creates a tunnel through the gingival tissue
without detaching the papilla from its base. This
technique is particularly effective for root coverage
procedures and has gained popularity due to its ability to
preserve the papillae, often facilitating the placement of
grafts.

A study highlighted the effectiveness of the tunnel
technique combined with the placement of the chorion
membrane in the pouch created, resulting in stable
clinical outcomes over six months. The study reported
significant improvement in clinical parameters,
demonstrating the technique's efficacy in managing
gingival recession defects. The authors noted that this
approach not only preserved the papillary height but also
enhanced aesthetic outcomes.*®

Yet another study was conducted on 24 patients who
were split into two groups. The patients in group | (test
group) underwent a modified tunneling technique and
placement of collagen matrix in the pouch with
subsequent coronal advancement of the flap to cover the
denuded area of the root whereas in group Il patients
(control group) received a modified tunneling technique
with the placement of connective tissue graft in the
pouch created, with coronal advancement of the flap to
treat the recession. The results showed that both

treatment approaches were equally effective. The
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researchers stated that collagen matrix can be used as an
efficient alternative to connective tissue graft in the
treatment of gingival recession.®

Entire Papilla Preservation Technique (EPP): This
technique aims to preserve the entire interdental papilla
during surgical procedures, minimizing trauma
associated with traditional flap designs. This technique
involves making a single vertical incision buccally,
allowing proper management of the periodontal defect
while maintaining the vascular and anatomical integrity
of the papilla. By avoiding incisions directly on the
papilla, EPP minimizes the occurrence of papillary
atrophy and enhances healing outcomes.

In a study, six intrabony periodontal defects with defect
depths > 6mm were treated with EPP. The clinical and
radiographic parameters were evaluated at the beginning
and 6 months after surgery. There was an improvement
in both the clinical and radiological parameters with an
intrabone fill of 2.41 + 2.03 mm which was appreciated
at six months.?°

Another cohort study reported promising results with
EPP, showing a significant decrease in postoperative
complications and improved patient satisfaction in
comparison to conventional flap approaches. The study
highlighted that the EPP group experienced less
discomfort, reinforcing the technique's potential as a
standard approach for treating specific periodontal
defects.?!

Nonincised Papillae Surgical Approach (NIPSA): It is
designed to treat periodontal defects without making any
incisions on the papilla itself. This approach
significantly minimizes gingival trauma and preserves
the papilla, which is vital for maintaining aesthetic
outcomes and promoting healing during periodontal
regeneration surgeries. By accessing the defect from an

apical position, NIPSA allows for effective treatment,
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preserving the interproximal tissue, which acts as a
"dome" to support the healing process.

A systematic review highlighted that NIPSA resulted in
better clinical outcomes, including probing depth
reduction and clinical attachment level gain, compared
to conventional methods. The need for further
randomized controlled trials to validate these findings
was opined, suggesting that NIPSA could be a
significant advancement in  minimally invasive
periodontal surgery.?

Another study demonstrated that NIPSA effectively
minimized postoperative discomfort while achieving
favorable aesthetic results. This study supports its
potential as a standard approach for specific periodontal
defects, indicating that patients experienced less pain
and quicker recovery times compared to traditional
surgical techniques.?

Modified Vestibular Incision Subperiosteal Tunnel
Access (M-VISTA): It is an innovative surgical
approach that combines subperiosteal tunneling with
vestibular incisions to access periodontal defects while
preserving surrounding tissues. This technique is
designed to minimize trauma and enhance healing by
allowing access to defects without extensive flap
elevation. M-VISTA is ideal for treating severe gingival
recessions, where traditional methods may present
challenges.

A case series conducted on ten patients with severe
gingival recession assessed the outcomes of the M-
VISTA technique. Thirty-eight recession defects were
treated in this study. The mean baseline recession was
3.12mm, and post-intervention, a mean root coverage of
58.72% was achieved, with complete root coverage
observed in 29% of the cases. The findings indicated that

M-VISTA can effectively manage periodontal defects
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while maintaining patient comfort and achieving primary
closure with minimal complications.?*

Another investigation focused on the benefits of M-
VISTA in enhancing patient comfort and reducing
healing times. The study suggested that patients
experienced less postoperative pain, highlighting the
potential of M-VISTA as a standard approach for
specific periodontal defects. Although more extensive
studies are needed to confirm these results, initial
findings support the technique's promise in periodontal
surgery.

Pinhole Surgical Technique (PST): Developed by Dr.
John Chao, is a minimally invasive method for treating
gum recession. It involves creating a small pinhole in the
gum tissue, through which specialized instruments are
used to gently loosen and reposition the gums over the
receded area. This technique eliminates the need for
cutting or stitching, resulting in faster healing and less
discomfort to the patient.

A study evaluated the long-term outcomes of PST for
root coverage. The results indicated that PST achieve
significant improvements in clinical parameters such as
probing depth and clinical attachment levels, with a
success rate exceeding 90%. The study emphasized the
technique's advantages, including reduced postoperative
pain and quicker recovery times compared to traditional
grafting methods.?

A case series was performed in ten patients with class |
and class Il gingival recessions in the aesthetic zone
using this technique with titanium-enriched platelet-rich
fibrin (T PRF) being tucked in instead of connective
tissue graft (CTG) in the tunnel created. This six-month
study showed that there was a mean root coverage of
87% and a statistically significant reduction in recession
width and depth from baseline values. Moreover, there

was an increase in the width of keratinized gingiva,
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proving that T PRF could be used as a viable alternative
to CTG in the treatment of denuded roots.?

Single Flap Technique (SFA): This procedure involves
the elevation of a flap only on one side that has deeper
periodontal pockets and bone loss, whereas the other
side with no clinical signs of disease was not tampered
with. It was observed that the healing time and patient
compliance were better.

A study was conducted on twenty patients who were
divided into two groups. These patients had supra
osseous pockets only related to the buccal aspects, hence
they were treated by single flap approach (SFA) or SFA
with placement of enamel matrix derivative (EMD). All
the pockets treated closed in the SFA+EMD group, and
90% of the pockets closed in the SFA group. The other
clinical parameters improved in both the groups though
the gingival recession marginally increased twelve
months after surgery. It was concluded that the single
flap approach may be the ideal choice in pockets
involving only one side.?’

Another study was conducted comparing the singleflap
approach to the doubleflap approach in twenty patients
with probing pocket depths of >5 mm. The clinical
parameters were recorded at baseline, three months, and
six months, and the radiological variables were recorded
at baseline and 6 months by CBCT.

The results pointed out that the SFA approach showed a
significant reduction in periodontal pocket depth, gain in
clinical attachment level (CAL), and gain in bone level
when compared with the DFA.?

Modified Minimally Invasive Surgical Technique (M-
MIST):  This

regenerative approaches

technique  combines traditional

with  minimally invasive
principles to enhance healing and clinical outcomes. An

RCT involving 45 patients demonstrated that M-MIST
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provided similar short- and long-term benefits as
traditional regenerative techniques, with lower costs
associated with treatment. The study reported no
significant differences in clinical attachment level gains
over a 10-year follow-up.?

Another investigation compared M-MIST with the EPP
in patients with stage 111 periodontitis, showing that both
techniques resulted in significant clinical improvements,
although EPP exhibited
attachment level gains at 12 months post-treatment.*

slightly greater clinical
Another randomized clinical trial assessed M-MIST's
effectiveness with or without Platelet-Rich Fibrin (PRF)
for treating isolated intrabony defects. The results
showed comparable improvements in probing depth and
clinical attachment levels between both groups at 3, and
6 months, post-surgery, indicating that M-MIST is
effective regardless of PRF use.®

The analysis of studies using different techniques is
summarized (Table 1). The studies depicted, show
satisfactory results related to minimally invasive
procedures alone, however, when these techniques have
been employed with regenerative materials the outcome
is not very tangible. Perhaps many more studies with
different materials have to be performed to ascertain

their role as adjuncts.
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Table 1: Analysis of different techniques using MIST
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Table 1: Analysis of different techniques using MIST

RCT - randomized clinical trial; MIST — minimally
invasive surgical technique; M-MIST — modified
minimally invasive surgical technique; EMD- Enamel
matrix derivatives; PRF-Platelet rich fibrin; BMDX —
bone mineral-derived xenograft; EPP-Entire Papilla
Preservation; CAF-Coronally advanced flap; MT-
Modified tunneling; CM- Collagen Matrix; CTG-
Connective Tissue Graft; M-VISTA- Modified
vestibular incision subperiosteal tunnel access; T- PRF —
Titanium prepared platelet-rich fibrin; mm-millimeters;

%-Percentage
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Limitations: Despite their advantages, MIST may not
be feasible for all cases, particularly those involving
complex or extensive defects. Clinicians should
carefully assess each case to determine the most
appropriate surgical approach.

Conclusions

In conclusion, minimally invasive surgical techniques,
particularly microsurgery, represent a significant
advancement in periodontal therapy, offering numerous
benefits over traditional surgical methods. These
techniques enhance the predictability, aesthetic quality,

and overall success while reducing patient discomfort
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and recovery times. It has been reported that these
techniques augur well in advanced cases of gingival
recession. Despite the challenges related to training and
skill acquisition, the growing body of evidence
supporting the use of these techniques highlights their
importance in modern periodontal practice. With the
technological advances and the reported advantages of
minimally invasive surgical methods, it is anticipated
that there could be future advancements in minimally
invasive surgeries. Robot-assisted minimally invasive
surgery, promises to be a revolutionary step towards the
same. It can be expected that such a procedure would
improve the accuracy and dexterity of the surgeon with
minimal trauma to the patient. The application of
robotics would allow surgical procedures to be carried
out automatically by the surgeon with a remote control.
As these procedures continue to evolve, they will likely
play a pivotal role in the management of periodontal
health.

Therefore, their integration into clinical practice holds

diseases and the restoration of gingival

great promise for improving the quality of care in

periodontics.
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