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Abstract:

» Background:

Microsurgery has transformed periodontal care by improving precision, reducing tissue trauma, and promoting faster
healing. With advanced magnification, refined instruments, and modern biomaterials, it enables superior esthetic and
functional results in periodontal and mucogingival treatments.

» Aim:
To highlight the recent advances in periodontal microsurgery and their clinical significance in improving surgical
outcomes and patient experience.

» Methods:

A review was conducted on magnification tools, microsurgical instruments, and advanced suturing techniques,
analyzing their recent use in root coverage, regenerative therapy, and minimally invasive flap surgeries for improved efficacy
and predictability.

» Conclusion:

We are now in the era of microsurgery, where periodontists must adapt to advanced techniques, as patients are
increasingly aware of and expect such precision-based care. Its recent applications in regenerative and esthetic periodontal
surgeries as presented in the poster have further enhanced treatment outcomes and patient satisfaction.
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L INTRODUCTION are simpler, less invasive, and associated with better clinical
outcomes. In recent years, periodontal surgery has been

The field of periodontology continues to evolve through
ongoing refinements in surgical techniques and technological
advancements. Improved understanding of disease
etiopathogenesis, diagnostic methods, and therapeutic
approaches has enabled clinicians to perform procedures that
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further advanced by the introduction of innovative minimally
invasive techniques. David W. Harrel and Thomas D. Rees
introduced the concept of Minimally Invasive Surgery (MIS),
which focuses on reducing wound size, limiting flap
reflection, and handling soft and hard tissues with minimal
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trauma. Later, Pierpaolo Cortellini and Maurizio S. Tonetti
developed the Minimally Invasive Surgical Technique
(MIST), emphasizing wound stability, preservation of the
blood clot, and primary closure to protect the healing
environment and enhance periodontal regeneration.!!]

Geissberger demonstrated a direct relationship between
the use of magnification and improved performance in
technique-sensitive dental procedures. ) As a result, the
concept of microsurgery was introduced into periodontics in
1993. Since then, periodontal microsurgery has enhanced the
accuracy and precision of surgical procedures through the use
of magnification systems such as surgical loupes and
operating microscopes. 2 This approach emphasizes superior
visualization, minimal tissue trauma, and better clinical
outcomes by utilizing specialized microsurgical instruments,
including micro-scalpels and fine micro-sutures. [*!

» History

R. K. Daniel first introduced the term “microsurgery” in
1973 to describe surgical procedures performed under
magnification with the aid of an operating microscope. 1 In
1980, William Serafin characterized microsurgery as a
systematic approach involving the modification and
refinement of conventional surgical techniques. I The first
commercially available operating microscope was introduced
into dentistry in 1981 by Harry Apotheker and George Jako.
6] Microsurgery was subsequently incorporated into
periodontics in 1992. ©®In 1993, Gary Shanelec and Richard
Tibbetts presented a continuing education course on
periodontal microsurgery at the annual meeting of the
American Academy of Periodontology. "]

II. NEED OF MICROSURGERY

In contemporary periodontal practice, microsurgery has
become increasingly important because it enables clinicians
to minimize surgical trauma while enhancing precision and
overall treatment outcomes. The use of magnification
systems and specialized microsurgical instruments facilitates
thorough root surface debridement, delicate manipulation of
soft tissues, and precise primary wound closure, all of which
are critical for successful periodontal regeneration. In
addition, periodontal microsurgery addresses the growing
demand for superior esthetic results, particularly in
mucogingival and implant procedures. By reducing
postoperative pain, patient morbidity, and healing time, this
approach improves patient comfort, acceptance, and long-
term clinical success.®!

» Indications of Periodontal Microsurgery!®/

e Procedures requiring high precision and minimal tissue
trauma

e Root surface debridement in deep periodontal pockets

e Mucogingival surgeries, especially:

Root coverage procedures
Interdental papilla augmentation
Aesthetic zone surgeries
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Periodontal regenerative procedures, particularly:

Isolated interproximal intrabony defects
Minimally Invasive Periodontal Surgery (MIPS)

Implant therapy, including:

Implant placement and recovery

Sinus lift procedures

Management of peri-implantitis

Procedures near vital structures (e.g., inferior alveolar
nerve)

Crown lengthening in aesthetic areas

Situations requiring primary wound closure and precise
suturing

Patients demanding improved aesthetics, faster healing,
and reduced morbidity

Contraindications of Periodontal Microsurgery ¥

Poor patient compliance or inability to maintain oral
hygiene

Uncontrolled systemic conditions (e.g., uncontrolled
diabetes, bleeding disorders)

Extensive periodontal destruction where minimally
invasive access is insufficient

Wide, non-contained osseous defects not suitable for
MIPS

Situations with limited access or visibility despite
magnification

Acute infections requiring extensive drainage

Lack of operator training or experience in microsurgical
techniques

Financial constraints, due to high cost of equipment and
setup

Cases where time constraints do not allow meticulous
technique

PRINCIPLES OF MICROSURGERY

Improvement of motor skills,
thereby enhancing surgical
ability

An emphasis on passive wound
closure with exact primary
apposition of the wound edge

I'he application of microsurgical
instrumentation and suturing to
reduce tissue trauma

Fig 1 Principles of Microsurgery [Belcher 2001]
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Refined Surgical Skills

Fig 2 Microsurgical Triad ¥

» Principles of Microsurgery
Microsurgery is founded on three fundamental
principles:

e Enhancement of motor skills to achieve greater surgical
precision

e Minimization of the surgical field and reduction of tissue
trauma

e Promotion of superior wound healing

Microsurgery is increasingly being adopted in
periodontology, not merely because it reduces postoperative
morbidity, but more importantly because it provides superior
therapeutic and esthetic outcomes compared with
conventional surgical techniques. [ Its key advantages
include cleaner and more precise incisions, accurate
approximation of wound margins, and decreased

intraoperative bleeding and tissue trauma at the surgical site.
L]

» Ergonomics

For optimal performance in microsurgery, the surgeon
should maintain a calm and focused mental state, physical
comfort, proper posture, well-supported hands, and a stable
instrument grasp. [ To facilitate precise and controlled finger
movements, the ulnar side of the forearm and wrist should
rest on a flat support, with the wrist positioned in
approximately 20° of dorsiflexion. This ergonomic
arrangement minimizes muscle fatigue and reduces tremors
associated with both voluntary and involuntary movements,
thereby enhancing surgical precision. ]

During microsurgical procedures, the surgeon should
adopt an upright sitting posture with the back straight and the
head in an erect position. Both feet should rest flat on the
floor, and the thighs should remain parallel to the ground. All
surgical movements should be deliberate, controlled, and
purposeful to ensure maximum precision. The pen grip, also
referred to as the internal precision grip, is considered the
preferred method for handling microsurgical instruments
(Figure 3). This grip provides excellent stability through a
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tripod configuration of the fingers, with the middle finger
serving as the principal support for the instrument. [/}

Fig 3 Precision Pen Grip for Holding Microsurgical
Instruments !

II1. MICROSURGICAL TRIAD

The operating principle of dental microscopes is based
on coaxial illumination, in which the light beam is aligned
with the optical axis to provide uniform, shadow-free
illumination of the surgical field. The surgical operating
microscope offers three major benefits—enhanced
illumination, magnification, and increased precision during
surgical procedures—together known as the microsurgical
triad. 1%

Fiber-optic illumination has greatly improved the
ability to concentrate light accurately on the operative site and
is a standard feature of modern surgical microscopes. In these
systems, light is typically produced by a 100-W halogen bulb,
with the intensity controlled by a rheostat and a cooling fan
used to prevent overheating. The light passes through a
condensing lens and a series of prisms before being
transmitted through the objective lens and focused onto the
surgical field. !

Important considerations when using an operating
microscope include the working distance between the eyes
and the operative field, the characteristics of the light source,
coaxial illumination, parfocality, and the availability of a
beam splitter [?! Magnification, the second component of the
microsurgical triad, can be obtained through the use of either
surgical loupes or an operating microscope. [''l The level of
magnification depends on several factors, including the
power of the eyepieces, the focal length of the binocular tube,
the magnification changer, and the focal length of the
objective lens. 'l Both optical systems offer specific
advantages and limitations. ['!)

Dental loupes are available in simple, compound, and
prism configurations and may be integrated into spectacles or
mounted on a headband. ') Among these, compound and
prism loupes provide greater magnification and superior
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optical performance, making them the most commonly used
designs in modern dental practice. ['' Caplan has provided a
comprehensive review comparing the different types of
dental loupes. [7)

In periodontal microsurgery, nearly 70%—-80% of
procedures are routinely carried out under magnifications of
x10 to x20 using a surgical operating microscope.l’ The
remaining cases can be effectively performed with lower
magnification (x6—x8) using surgical loupes, supported by
the refined motor skills acquired through microscope-based
microsurgical training.? At a magnification of %20, hand
movement precision may reach approximately 10 pm, while
visual resolution can be as fine as 1 pm.[" Under these high
magnification conditions, reliance on proprioceptive
feedback is greatly reduced, as visual control becomes the
primary determinant of surgical accuracy.!”

Enhanced precision in the execution of surgical skills,
the third component of the microsurgical triad, is attained
through the combined effects of optimal illumination and
magnification [ The total magnification (MT) of the surgical
operating microscope is calculated using the following
formula:

MT = T x Me x Mc/ Fo
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Where (MT) is the total magnification, (fT) represents
the focal length of the binocular tube, (Me) is the eyepiece
magnification, (Mc) is the magnification change factor, and
(fO) is the focal length of the objective lens. [

» Microsurgical Instruments

Improved visual acuity enables the use of smaller
instruments with enhanced precision. For optimal control and
accurate manipulation, microsurgical instruments should be
approximately 18 cm long, slightly top-heavy, and circular in
cross-section.l! In contrast, shorter instruments with a
rectangular cross-section hinder delicate movements and are
therefore not recommended for microsurgical procedures.

Microsurgical instruments are often color-coated to
minimize metallic glare produced by the intense illumination
of the operating microscope.!! To reduce hand and arm fatigue
during prolonged procedures, their ideal weight should be
between 15 and 20 g.[" Needle holders should incorporate a
delicate working lock with a locking force not exceeding 50
g (0.5 N). A locking force below this threshold may
compromise instrument stability, whereas excessive force can
lead to hand tremors and diminished precision.

Standard Size
Suture and Needle

W Nvamen

Microsurgary
Suture and Needle
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Fig 4 Microsurgical Instruments: Knives, Loupes, Blade and Needle Holder and Microsurgical Sutures. #M!6-17]

Titanium microsurgical instruments offer several
advantages over conventional stainless steel instruments,
including greater strength, lighter weight, and non-magnetic
properties!”l However, they are more costly and susceptible to
distortion if not handled and maintained carefully. During
sterilization and transportation, special precautions should be
taken to prevent contact between instrument tips, as even
minor damage may impair their accuracy.

A standard microsurgical instrument set typically
includes a micro-scalpel holder, needle holder, micro-
scissors, micro-forceps, and elevators (Figures 3 and 4). In
addition, ophthalmic surgical blades are commonly adapted
for use in periodontal microsurgical procedures.

To minimize tissue trauma, the sharpest available
needles are preferred, including spatulated needles with
micro-tips (approximately 6.6 mm in length and a 140°
curvature) and reverse-cutting needles with precision tips. In
periodontal microsurgery, 3/8-circle needles are generally
considered most suitable. Needle size is selected according to
the surgical site: 13—15 mm needles are commonly used for
papillary sutures in posterior regions, 10—12 mm needles are
preferred for anterior sites, and shorter needles measuring 5—
8 mm are ideal for closure of vertical incisions. Most
periodontal microsurgical procedures utilize sutures ranging
from 6-0 to 9-0 in diameter.

Among available suture materials, monofilament non-
absorbable sutures are generally favored because they elicit
minimal tissue reaction; however, they should be removed as
soon as biologically appropriate. More recently, antibacterial-
coated sutures such as Vicryl Plus (Ethicon) have emerged as
valuable alternatives, as their triclosan coating helps reduce
bacterial colonization and microbial migration along suture
tracts.

The use of fine needles and small-diameter sutures
under magnification enables precise wound closure with
adequate tension and minimal dead spacel’! Microsurgical
suturing techniques differ from those used in conventional
surgery. The needle should enter the tissue at a perpendicular
angle and exit at corresponding equidistant points to ensure
accurate tissue approximation. The ideal suture bite should be
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approximately 1.5 times the thickness of the tissue. Knot
tying is typically performed using instrument ties, with a
microsurgical needle holder in the dominant hand and
microsurgical tissue forceps in the non-dominant hand!

The principal advantages of microsurgical blades are
their small size and exceptional sharpness!! which allow
clean, precise, and atraumatic incisions that promote healing
by primary intention. Instruments such as needle holders,
elevators, and mirrors are considerably smaller than those
used in conventional periodontal surgery, facilitating greater
control within confined surgical fields. Vannas Scissors are
particularly useful for precise excision of small tissue
fragments!) During knot tying, slippage of the suture material
can be minimized by using forceps with flat-tipped jaws or
needle holders with finely roughened or diamond-coated
surfaces.

» Clinical Applications

Periodontal microsurgery is an alternate form of
conventional periodontal surgery to reduce surgical trauma
and open the horizons for better patient care.

Iv. ROOT SURFACE DEBRIDEMENT

Root surface debridement is widely recognized as a
cornerstone of periodontal therapy. Numerous investigators
have emphasized that the completeness and precision of root
debridement have a greater influence on treatment success
than the specific grafting material or regenerative technique
employed. Studies have demonstrated that root
instrumentation performed under magnification and
enhanced illumination is associated with improved early
wound-healing outcomes and reduced postoperative
discomfort.

Root preparation may also be effectively accomplished
using micro-ultrasonic instruments. These devices, with tip
diameters ranging from approximately 0.2 to 0.6 mm and
adjustable operating frequencies of 25,000 to more than
40,000 cycles per second, enable efficient subgingival
debridement in deep periodontal pockets while minimizing
the risk of excessive root surface removal. In addition, their
working surfaces are active on all sides, they provide
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ultrasonically activated lavage at the surgical site, and they
can be used with minimal water spray.

Overall, magnification greatly enhances the accuracy of
root surface debridement by enabling the clinician to
microscopically differentiate calculus deposits from the root
surface and adherent biofilm. Improved visual acuity also
allows a more detailed assessment of both supragingival and
subgingival root morphology and facilitates precise
maintenance of correct instrument angulation during
debridement!”?

» Mucogingival Surgery

To achieve optimal esthetic and functional results,
periodontal plastic procedures require exceptionally precise
and atraumatic incisions, meticulous suturing to ensure tissue
stabilization and immobilization, and accurate adaptation of
wound margins. In this context, the surgical operating
microscope offers significant advantages in mucogingival
therapy, particularly in cases where complete and predictable
root coverage is essential to meet high esthetic expectations.

When performed by appropriately trained clinicians,
periodontal microsurgery has been shown to improve the
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outcomes of root coverage procedures and interdental papilla
reconstruction. Compared with conventional macrosurgical
approaches for the treatment of gingival recession,
microsurgical techniques provide several advantages,
including enhanced graft vascularization, greater percentages
of root coverage, significant increases in the width and
thickness of keratinized tissue, superior esthetic integration,
and reduced postoperative morbidity. In addition, minimally
invasive approaches such as microsurgical tunnel techniques
and the pinhole surgical technique offer less postoperative
discomfort, faster healing, and improved esthetic outcomes.

» Implant Therapy

The surgical operating microscope is a valuable adjunct
in implant dentistry, enhancing precision during various
stages of treatment, including implant placement, second-
stage uncovering, and the management of peri-implantitis.
Microsurgical techniques have also been successfully applied
to sinus augmentation procedures, with reported success rates
as high as 97%. Magnification provided by the surgical
microscope allows indirect visualization of the sinus
membrane, thereby minimizing the risk of membrane
perforation.

Fig 6 Conventional vs Micro Assisted Flap Surgery

In addition, microsurgical approaches have been
utilized in the management of neurosensory disturbances
resulting from implant impingement on the inferior alveolar
nerve, in some cases allowing successful treatment without
necessitating implant removal.

» Crown Lengthening

Although direct comparative studies on the use of
microsurgical techniques in crown lengthening and ridge
augmentation are limited, the application of magnification
can reasonably be expected to enhance the precision and
overall execution of these procedures.

IJISRT26MAY 1959

[15]

» Periodontal Regeneration

In recent years, numerous modifications to
conventional surgical techniques have been explored to
improve periodontal regeneration in intrabony defects.l’ The
advantages of a microsurgical approach in regenerative
therapy are primarily related to enhanced illumination and
magnification of the operative field, which provide precise
access to defect sites, facilitate meticulous debridement, and
allow highly accurate manipulation with minimal tissue
trauma.

An additional benefit of microsurgery is the ability to
achieve and maintain primary wound closure, thereby
reducing bacterial contamination and creating conditions that
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are more conducive to periodontal regeneration.[”] Recent
meta-analyses have reported no significant differences in key
clinical outcomes—including probing depth reduction,
clinical attachment gain, gingival recession, and radiographic
bone fill—between minimally invasive periodontal surgery
(MIPS) performed with adjunctive biomaterials and MIPS
alone. These findings highlight the importance of carefully
considering the cost-effectiveness of regenerative materials
when planning treatment. Isolated interproximal defects
limited to the interdental area are considered particularly
suitable for bone grafting using MIPS.]

The use of the surgical operating microscope and
specialized microsurgical instruments enhances the
clinician’s ability to handle soft and hard tissues with
exceptional precision, thereby improving the management of
periodontal defects. The introduction of magnification has
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substantially advanced both surgical and non-surgical
periodontal therapy, with especially notable benefits in
periodontal plastic surgery and implant dentistry. Although
microsurgical procedures are highly technique-sensitive, they
may require less operative time to achieve favorable
outcomes and are often associated with greater patient
acceptance and comfort.

Despite these advantages, microsurgery has certain
limitations, including a restricted field of view, reduced depth
of focus, a steep learning curve, and the considerable initial
investment required for specialized equipment. Nevertheless,
although more technically demanding than conventional
approaches, magnification-assisted microsurgery is expected
to assume an increasingly important role in the future of
periodontics and implantology!"

Traditional Approach

Suturing

3 days post-op view

4 weeks post-op view

1-vear post-op view, note the visible scar line and root
exposure, which is absent in microsurgical technique

0
ke

MIS approach
Suturing

3 days post-op view

4 weeks post-op view 1-year post-op view

il

Fig 7 Difference between Minimally Invasive Surgical and Traditional Approach [!7]

V. CONCLUSION

Microsurgery has significantly advanced periodontal
therapy by enhancing surgical precision, minimizing tissue
trauma, and promoting more rapid and predictable healing.
The integration of high-level magnification, specialized
microsurgical instruments, and contemporary biomaterials
has led to improved esthetic and functional outcomes in
periodontal, regenerative, and mucogingival procedures.

Periodontics has entered the era of microsurgery,
making it increasingly important for clinicians to adopt these
advanced techniques in response to growing patient
awareness and expectations for minimally invasive,
precision-based  treatment. Recent applications of
microsurgical principles in regenerative and esthetic
periodontal procedures, as highlighted in this poster, have
further contributed to superior clinical outcomes and
increased patient satisfaction.
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