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Abstract

Background: A space between the anterior teeth and midline diastema is really important for aesthetic concerns in
adolescents. Midline diastema may be related to high frenal attachment. Frenectomy is a treatment option for high frenal
attachment. The entire removal of the frenum may be followed by orthodontic treatment.

Case Presentation: A female 16-year-old patient complained of feeling embarrassed because of a gap in her front teeth.
A frenectomy with orthodontic treatment is used to correct midline diastema. A frenectomy procedure uses
conventional technique. The Straight Wire Technique (SWT) technique for orthodontic treatment. Midline diastema is
complete correction at the 3rd control.

Conclusion: Frenectomy before orthodontic treatment, followed by a medium-anchored Straight Wire Technique
(SWT) with an elastromic chain or power chain, can be an alternative technique with a short duration.
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1. Introduction

A space between anterior teeth, often known as a "diastema" in adolescence, is a really important for aesthetic concerns
(1). Adolescent psychosocial behaviour between the ages of 15-19 may be related to dental dissatisfaction. De Melo
Kaarlye (2021) found that in adolescents, crowding and spacing were the occlusal characteristics that provoked the
most aesthetic issues. Prevalence midline diastemas are common among young children, occurring in 98% of 6 year
olds, 49% of 11 year olds, and 7% of 12 to 18 year olds.

Due to the maxilla's growth and remodelling, the relative height of the frenum usually decreases as a child grows. Prior
to the eruption of the permanent canines, many children have persistent diastemas and a thick maxillary frenulum, so
closing the gap with orthodontic treatment is required(1) and (2). Throughout various growth and development stages,
the frenum's size, shape, and location may change (Singh et al,, 2023.). There are several classifications describing
different levels of frenal attachment. The most popular and reliable classification systems are Kotlow's classification,
the Stanford superior labial frenum classification, Sewerin's typology, Placek et al, and the labial frenum attachments
revealed by Place. The labial frenum can be seen and classified using direct visual examination under natural light, which
involves lifting the upper lip with both hands' index fingers and thumbs(4). Placek et al. (1974) identified the level of
frenal attachment into four categories: mucosal (frenal fibers are attached up to the mucogingival junction), gingival
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(fibres are inserted within the attached gingiva), papillary (the fibers extend into the interdental papilla), and papilla
penetrating (the frenal fibres cross the alveolar process and extends up to the palatine papilla) (Singh et al., 2023).

Frenectomy is a treatment option for high frenal attachment. The entire removal of the frenum, together with its
attachment to the underlying bone, is known as a frenectomy. Frenectomy can be performed using either standard knife
surgery, electrosurgery, or lasers. For the treatment of midline diastema, there are numerous alternative treatment
options, such as orthodontic appliances, restorative procedures, and prosthodontic rehabilitation (5). The purpose of
this article is to explain how to close with a short period an anterior diastema in a female adolescent patient with a
Papilary Penetrating (PP) Frenulum Attachment.

2. Case presentation

A female 16-year-old patient complained of feeling embarrassed because of a gap in her front teeth. She wanted the gap
to be closed in, and her lower teeth were corrected at the same time. Patients visit initially for dental caries treatment,
including scaling for calculus. [Picture 1]. The patient continued to receive treatments to repair her frenulum. The
conventional frenectomy technique is used to perform the frenectomy procedures. Asepsis and isolating are the first
procedures. The frenectomy surgery initially Local infiltration is given by using 2% lignocaine with 1:80.000 adrenaline.
The lip is extended, and the frenum is engaged with a hemostat to the depth of the vestibule. Triangular frenum tissue
is extracted through incisions made on the upper haemostat's and bottom surfaces. The underlying fibrous attachment
to the bone is exposed. These fibers are cut horizontally, separated from the bone, and dissected, and the wound's edges
are then gently undermined and repositioned.

Haemostat was inserted into the superior frenulum, the deepest depth of the vestibule. To determine where the incision
is made. The No. 15 Bard Parker blade was used to make two parallel, vertical incisions. The incision is made from the
superior needle holder to the attachment area of the frenulum palatinal papilla. The triangular resected frenum was
removed, and the underlying tissue was exposed. Horizontal incisions were made to separate the attached fibers with
the gradual blending of vestibular tissue. All the fibrotic tissue is excised. The incision's margins are separated by tissue,
and then sutures are placed using an interrupted approach. A secondary suture with a 4-0 suture was placed. [Figure 2]

Figure 2 [right] Post frenectomy, [left] 7 days post frenectomy
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Seven days after the treatment, remove the sutures. Three days later, the upper and lower jaw impressions were used
for the model study. The bracket with a 0.22” mini-roth slot was inserted using the Straight Wire Technique (SWT)
technique. Bracket maintenance begins with the allingment, space closure, and finishing stages. Beginning with the
allingment phase, initially by Niti Wire 0.016” for the upper and lower jaws. Spase closures and the finishing phase are
made of rectangular stainless steel wires. Stages of space closure using rectangular stainless steel 0.016 x 0.016”
combined with power chains 16-26, lace back, and bend back. Midline diastema is complete correction at the 3rd
control. The finishing phase correction was done by rectangular stainless steel wires 0.016 X 0.022” [Figure 3].
Education has been explained as debonding the bracket. In this case, the patient refused to remove the bracket because
it was in keeping with the teenage trend. Then a 16-26 wire ligature is used for passive treatment of the bracket.

Figure 3 3rd Control During Orthodontic Treatment

3. Discussion

Midline diastema has a multifactorial etiology. The midline diastema, which is usually caused by abnormal frenal
morphology (6). The abnormal morphology-caused midline diastema isn't going to spontaneously close after the
eruption of the lateral incisors and canines. Frenulum with papilla penetrating (the frenal fibers cross the alveolar
process and extend up to the palatine papilla) should be corrected by a frenectomy procedure with complete removal
of the high frenum, including its attachment to the underlying bone (3,6). The aim of the frenectomy in this case is to
remove the abnormal frenum, which has caused inadequately attached gingiva, esthetic reasons, and a shallow vestibule
that makes it difficult to maintain good oral hygiene (Singh et al., 2023) .

There are several fenectomy techniques. There is frenectomy using conventional (classical), electrosurgery, laser, V-Y,
Z plasty, and Miller's technique. The conventional method is still an acceptable alternative to frecentomy for orthodontic
treatment(7). The advantages of this method are that it provides orthodontic stability without sacrificing aesthetics.
This method prevents the interdental papilla from separating since healing occurs by intention and the transseptal
fibers are not physically disturbed (8).

In midline diastema cases with an abnormal frenum, the conventional method approach was recommended to ensure
the removal of the muscle fibers that were supposedly connecting the orbicularis oris with the palatine papill.
Conventional method with triangular triangles has two additional advantages. Firstly, while a continuous band of
gingiva forms across the midline during healing, there is no anesthetic scar formation. The interdental papilla is not
destroyed because the trans-septal fibers are not surgically disturbed. The secondary suture also produced midline
gingiva that were similar and had a good color match (7,9).

There are differences in the timing of frenectomy when using an orthodontic method to correct a midline diastema.
According to the American Academy of Pediatric Dentistry's study results, 88% of respondents preferred having a
frenectomy done after closing an orthodontic space, 43.3% preferred having one done just before beginning orthodontic
treatment or just before closing a median diastema, and 14% agreed that the timing of the procedure is unimportant
and that the procedure can be done at any time (10). The rationale behind performing a frenectomy before initiating
orthodontic treatment is that because the frenum is big and bulky and extends to the papila palatina, closing the area
may be difficult. Early orthodontic treatment may result in faster tooth mobility and the prevention of old scar tissue
(6,10).
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In this case, the orthodontic treatment was divided into three phases. There are leveling and alignment, retraction and
closure, and finishing.The Straight Wire Technique(SWT) has a slot geometry for transferring force to the teeth via
orthodontic appliances with applied force and ranges between 15 and 20 Nmm. The orthodontic tooth movement
(OTM) results in mechanical forces and tissue adaptation in the surrounding alveolar bone and periodontal ligament
(PDL)(11). Apical root resorptions are more likely to occur if tensions and torques are biomechanically uncontrolled or
excessive. Nickel-titanium alloys (NiTi) are especially well-suited to transfer minor forces and torques to the teeth
because of their low Young's modulus and following tipping movement. SWT technology is first used with niti wire alloy
to reduce undermining resorption. The rigidity and stability are provided by the stainless steel archwire. The OTM's use
of stainless steel arcwire provides high force and bodily movement. Although there is no crowding of the upper jaw, niti
wire should be used to initiate the orthodontic sequencing (12,13). Even though there is no crowding in the upper jaw,
this case's orthodontic treatment sequence begins with niti wire. starting the orthodontic treatment to prepare the
bodily movement for diastema closure by activating the preessure and tensile area in the periodontal ligament with low
force.

Different tooth movements result from various loading forces (moment-to-force ratios). By bodily movement of the
teeth, the midline diastema can be closed. displacement or translation of the teeth produced by distributed forces across
the entire depressed periodontal surface (13). Accelerate orthodontic movement can be achieved with correct
technique, healthy periodontal tissue, and good oral hygiene (14,15). a good clinical assessment of periodontal
conditions in patients under the age of 19 with no associated systemic disease and good dental hygiene. Before going
through orthodontic treatment, adequate education is required to maintain good oral hygiene. This hypothesis is
supported by the Persson (2018) report, which found that progressive periodontitis and other periodontal
complications are related to aging in people between the ages of 20 and 64. Closing diastema can be corrected by an
elastic module with ligature, elastomeric chain or power chain, intra/inter maxilaary elastic to Kobayashi ligature, coil
spring, J-Kook head gear, sliding jig and traction, and Mulligan's v-bend sliding mechanics. Elastic modules with ligature,
elastic chain/power, and coil spring chain are recommended for narrow diastemas (16). According to Barsoum et al.,
(2021), there is no significant recration time diastema closure using a Niti coil spring or elastromic chain. In this case,
using the elastromic chain is acceptable because the advantages of the power chain for retraction include interrupted
periods of rest, allowing for tissue regeneration and tolerance(17) . For quick results with tooth movement, controlling
the orthodontic treatment using the power chain must be done every three to four weeks(14,16).

4., Conclusion

A-Short Period Closing diastema can be achieved with correct technique, healthy periodontal tissue, and good oral
hygiene. Accelerate orthodontic movement must be considered a risk of excessive force in the periodontal ligament and
elimination of local distrubtion when translation of teeth is high. Frenectomy before orthodontic treatment, followed
by a medium-anchored straight wire technique (SWT) with an elastromic chain or power chain to close the diastema,
can be an alternative technique.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed.

Statement of informed consent

Informed consent was obtained from all individual participants included in the study.

References

[1] Jawale B, Rodrigues L, Ambekar A, Belludi A, Gawande P, Hattarki R. Citation: Bhushan Jawale et al (2021). “Fixed
Orthodontic Mechanotherapy for Correction of Generalized Spacing and Severe Proclination of Anterior Teeth”-
A Case Report Global Academic Journal of Dentistry and Oral Health “Fixed Orthodontic Mechanotherapy for
Correction of Generalized Spacing and Severe Proclination of Anterior Teeth”-A Case Report. Glob Acad ] Dent
Oral Health [Internet]. 2021;3(3):29-35. Available from: https://www.gajrc.com

[2] Baxter RT, Zaghi S, Lashley AP. Safety and efficacy of maxillary labial frenectomy in children: A retrospective
comparative cohort study. Int Orthod. 2022 Jun 1;20(2).

778



World Journal of Advanced Research and Reviews, 2023, 20(01), 775-779

Singh K, Nautiyal A, Bali S, Aggarwal P, Garg DA. Frenectomy: A literature review. Vol. 10, Journal of Survey in
Fisheries Sciences.

Tadros S, Ben-Dov T, Cathain E, Anglin C, April MM. Association between superior labial frenum and maxillary
midline diastema — a systematic review. Vol. 156, International Journal of Pediatric Otorhinolaryngology.
Elsevier Ireland Ltd; 2022.

Nadgouda M, Patel A, Nikhade P, Chandak M, Gupta R. Bridging Gaps: A Comparative Approach to Managing
Midline Diastema. Cureus. 2022 Aug 24;

Nuvvula S, Ega S, Mallineni SK, Almulhim B, Alassaf A, Alghamdi SA, et al. Etiological factors of the midline
diastema in children: A systematic review. Vol. 14, International Journal of General Medicine. Dove Medical Press
Ltd; 2021. p. 2397-405.

Tyagi DrA, Saleem DrM, Kaushik DrM, Rana DrN. Classical frenectomy: A case report. International Journal of
Applied Dental Sciences. 2021 Jul 1;7(3):37-9.

Mehta S, Vats N, Thind S, Jindal S. An overview of frenectomy: A review. International Journal of Medical and
Health Research [Internet]. Available from: www.medicalsciencejournal.com

Bhosale N, Khadtare Y, Waghmare P, Chaudhari A, Lele P. A Case Report on Frenectomy by Millers Technique. In:
New Frontiers in Medicine and Medical Research Vol 6. Book Publisher International (a part of SCIENCEDOMAIN
International); 2021. p. 121-7.

Ahn JHB, Newton T, Campbell C. Labial frenectomy: current clinical practice of orthodontists in the United
Kingdom. Angle Orthod. 2022 Nov 1;92(6):780-6.

Kirschneck C, Bauer M, Gubernator ], Proff P, Schroder A. Comparative assessment of mouse models for
experimental orthodontic tooth movement. Sci Rep. 2020 Dec 1;10(1).

Wichelhaus A, Dulla M, Sabbagh H, Baumert U, Stocker T. Stainless steel and NiTi torque archwires and apical
root resorption. Journal of Orofacial Orthopedics. 2021 Jan 1;82(1):1-12.

Chaimongkol P, Thongudomporn U, Lindauer S]. Alveolar bone response to light-force tipping and bodily
movement in maxillary incisor advancement: A prospective randomized clinical trial. Angle Orthodontist. 2018
Jan 1;88(1):58-66.

Li Y, Jacox LA, Little SH, Ko CC. Orthodontic tooth movement: The biology and clinical implications. Vol. 34,
Kaohsiung Journal of Medical Sciences. Elsevier (Singapore) Pte Ltd; 2018. p. 207-14.

Persson GR. Periodontal complications with age. Vol. 78, Periodontology 2000. Blackwell Munksgaard; 2018. p.
185-94.

Vighnesh R, Nambia S, Philip Jose N, Shetty S, Desai A. Retraction in Orthodontics-A Short Review [Internet]. Vol.
15, Article in Indian Journal of Forensic Medicine and Toxicology. 2021. Available from:
https://www.researchgate.net/publication/351449192

Barsoum HA, ElSayed HS, El Sharaby FA, Palomo JM, Mostafa YA. Comprehensive comparison of canine retraction
using NiTi closed coil springs vs elastomeric chains: A split-mouth randomized controlled trial. Angle
Orthodontist. 2021 Jul 1;91(4):441-8.

779



