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Abstract

AIM. The main objective of the research is to demonstrate that diode laser surgery yields better outcomes
than traditional scalpel surgery in lingual frenectomy and, thus, is a more beneficial treatment option.
MATERIALS AND METHODS. The short lingual frenum prevents the tongue tip from being pushed out of the
lower incisors, hence creating speech and feeding challenges. Ankyloglossia is an inborn and congenital
defect, also known as tongue-tie. The participants were divided into two cohorts distinguished by the type
of operation method used: one group was operated on with a scalpel, and the other with a 1.5-watt diode
laser (810-980 nm). The process of pain, bleeding, edema, and healing in 26 patients of different ages was
observed and stratified according to Kotlow’s classification (1999). Postoperative day one, postoperative day
two, postoperative day three, postoperative day four, and one, two, three, and four weeks after the frenec-
tomy were used as the follow-up evaluations. The patients who went through the laser-assisted frenectomy
procedure had significantly lower levels of discomfort compared to their counterparts who underwent the
traditional treatment in the first week of the postoperative period and the very first week of the procedure.
The group with laser treatment showed statistically significant wound healing results during the first 24 hours.
Other benefits of laser-assisted frenectomy included low bleeding volumes, thus the surgical field remained
clear; sutures were removed; analgesic use was reduced; and recovery time was shorter.

RESULTS. The results showed that, in a numeric scale (0—-100), all the respondents had preferred the use of
the laser technique in case they were given another option. Also, the diode laser cohort had a significantly
lower mean painscore (1.846+0.6748) than the scalpel group (2.346 +0.4852) on day one (p = 0.006). This dif-
ference increased during the first four weeks. The conventional and laser cohorts improved oral function, but
the latter achieved a greater improvement. The week two oral function of the laser group was 1.692+0.4707,
and the week four scalpel group was 2.269 +0.8744, with end-of-week two scores of 1.808+0.6939. These
tests provided corresponding p-values of 0.013 and 0.038, respectively.

CONCLUSIONS. Laser frenectomy is an option to the conventional use of a scalpel, which has better intra-
and postoperative results.
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Pe3sioMe

LIE/1b. OcHOBHas Lenb NCCnenoBaHns 3ak/lo4aeTcs B AEMOHCTPALMN TOrO, 4TO XUPYPrns C MCNoNb30BaHMU-
€M AMOAHOro nasepa obecneymBaeT nydline pesynbTaThbl MO CPABHEHUIO C TPAAULMOHHOM CKaNbMnesbHON
XVUPYPruemn npn npoBegeHnn GpeHakKToMnmM A3bika 1, CNeLoBaTesNibHO, ABNseTca 6onee npenoYTUTENIbHbIM
METO0M Jie4eHus.

MATEPWAJTIbl N METO/bl. KopoTkas y3aedka f3blka NPensaTCTBYET BbIABMXKEHNIO KOHUYMKA A3blKa 32 HUXHNE
pesLbl, HTO MPUBOANT K HAPYLUEHMSIM PEYU 1 NpMeMa NUWM. AHKUIOMNOCCHS — BDOXAEHHbIN AedekT, Takxe n3-
BECTHbIN KaK «13blK, MPUKPEMJIEHHbIN y30e4KO0». YH4aCcTHMKKN Oblnn pasaeneHbl Ha ABE rpynnbl B 3aBUCUMOCTH
0T MeTofa onepaunn: ogHa rpynna 6bi1a npoonepupoBaHa ckasbnenem, apyras — AUOAHbIM 1a3ePOM MOLLIHO-
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cTbto 1,5 BT (810-980 HM). Y 26 naumeHTax pasimyHbiX BO3PaCcTOB OLEeHNBaNNCb 60J1b, KDOBOTOUMBOCTb, OTEK
1 NMpoLecc 3axXnBneHus, ¢ pacnpegeneHnem no knaccudpukauum Lawrence Kotlow (1999). HabniogeHue npo-
BOAMNOCHL Ha 1-11, 2-i1, 3-11 1 4-1 feHb Noce onepauuun, a Takxe yepes 1, 2, 3 n 4 Hegenu nocne GPeHKTOMUN.
MauneHThbl, NepeHecLume nas3epHyo GPEHIKTOMUIO, UMENN 3HAYNTENBHO 60NEE HU3KMA YPOBEHb OMCKOM-
dopTa No CpaBHEHMIO C NALMEHTAMU TPAOVLMOHHON rpynnbl B TEHEHNE NEPBO Hedenu nocne onepauuu.
B rpynne nasepHoro nevyeHns HabnoaanoCb CTaTUCTUYECKN 3HAYNUMOE YIyHLLEHMNE 3aXUBIEHNS B TEYEHNE
nepsbix 24 4acoB. [LONONHNTENbHbBIE MPENMYLLECTBA BKJIOHAIN MUHUMASbHYIO KPOBOMOTEPIO, COXPAHEHME
YNCTOro OMEPALVOHHOrO MoJs, OTCYTCTBME HEOOXOAMMOCTM HANOXEHUS LWBOB, CHMXEHME NOTPEOHOCTU
B @aHaNbreTmkax u 6onee KOPOTKMIA NEPUO, BOCCTAHOBIIEHUS.

PE3YJIbTATbI. PeaynbTtaThl nokasanu, 4To no ymncnoson wkane (0-100) Bce yyacTHUKM npeanoynm Obl nasep-
HYIO METOAMKY NMpW Hann4um Bbibopa. Takxe B rpynne AVOAHOrO nasepa Habnoaanca 3HaunTenbHo 6onee
HU3KWI cpeaHnin nokasatenb 6onm (1,846 +0,6748) no cpaBHeHMIO ¢ rpynnoi ckanbnens (2,346 +0,4852) Ha
1-11 peHb (p = 0,006). 3Ta pasHMLa yBeENMYMBaANaCh B TEHEHNE NePBbIX YeTbIpex Heaenb. O6e rpynnbl noka-
3anu ynydweHne GyHKLMM NONOCTU pTa, O4HaKO0 B 1a3EPHON rpynne ynyyleHne 66110 601ee BbipaXXeHHbIM.
Mokasatenu pyHKUUM NONOCTM PTa Ha 2-1 Heaene B na3depHom rpynne coctasunm 1,692+0,4707, a B ckanb-
nenbHoOW rpynne Ha 4-i Hepene — 2,269+ 0,8744, npwn nokasaTensx KoHua 2-1 Hegenwn 1,808+0,6939. CooT-
BETCTBYIOLLME 3HaYeHns p coctasmnm 0,013 n 0,038.

BbIBOAbl. JTazepHas ppeH3IKTOMUSA SBNISeTCA anbTepHaTUBON TPagNLMOHHOMY UCMNOJIb30BaHMIO CKasibrnens

299

n obecneunBaet bonee 6J'IaFOI'IpVIF|THbIe MHTPa- n nocneonepaunoHHbIEe pe3ysibTaThl.

Kniouesbie cnosa: q)peHSKTOMI/IFI, nasep, ONOOHbIN nasep, aHkunnaornoccua

UHdopmauua o ctaTbe: noctynuna — 09.01.2026; ncnpaenexHa — 02.03.2026; npuHaTta — 14.03.2026

KoHAUKT uHTepecoB: ABTOPLI cO06LA0T 06 OTCYTCTBUM KOHMINKTA MHTEPECOB.

BnarogapHocTu: GrHaHCUPOBaHWE U MHAMBUAYAIbHBIE 6N1aro4apHOCTY ANS AEKIAPMPOBAHUS OTCYTCTBYIOT.

Ana umtupoBanua: Ann T.A., Axmen C.C., DHezen X.X. JledeHMe aHKMNOrIOCCUN OMNOOHBLIM Nla3epom

(810-980 HM):
org/10.36377/ET-0184

INTRODUCTION

Ankyloglossia, commonly known as tongue-tie,
is a congenital condition where a child is born with
a short or thick lingual frenulum, restricting the natu-
ral movement of the tongue. The lingual frenulum is
a vertical fold of mucous membrane located beneath
the tongue, connecting it to the floor of the mouth [1].
Ankyloglossia can cause several complications, in-
cluding difficulties with infant feeding, speech disor-
ders, and various mechanical and social challenges
due to the tongue’s limited ability to protrude [2].
To address these issues, lingual frenectomy is often
recommended as treatment. For the aim of making
decisions about diagnosis and treatment, several
classification systems have been proposed in order
to take into consideration the fact that the severity of
ankyloglossia varies from person to person. The Kot-
low classification (1999) [3], displayed in Fig. 1, is one
of the most often used classification techniques that
categorizes tongue-ties based on the length of time

KJIMHMYeckoe wuccnepoBaHue. 3JHAoaoHTus Today. 2026;24(2):298-307. https://doi.

that the tongue is able to move freely without restric-
tion [3; 4].

The most common surgical procedures used to
treat ankyloglossia include frenotomy, frenectomy,
and frenuloplasty (such as Z-plasty). These treatments
can be performed with conventional tools such as
scissors or a scalpel, as well as with electrocautery or
laser techniques. Several types of lasers are available
for managing ankyloglossia, but the choice of wave-
length should be based on its optical affinity for hemo-
globin and water. Among the options, diode lasers are
frequently used in tongue frenulum surgeries [5].

The advantages of using a laser include a bloodless
surgical field, the absence of post-operative infection
or significant pain, and the elimination of the need for
sutures. The aim of this study was to determine whether
there are differences in patient-related outcomes -
such as healing and discomfort — between laser and
conventional surgical frenectomies during both the in-
traoperative and post-operative phases [6].

( N\
Class | Mild ankyloglossia 12—-16 mm

\ J

4 A
Class I Moderate ankyloglossia 8—11 mm

\ J

[ Kotlow’s classification

4 A
Class Il Severe ankyloglossia 3—-7 mm

\ J

4 A
Class IV Complete ankyloglossia 3 mm

\ J

Fig. 1. Kotlow’s classification
Puc. 1. Knaccudukauna Lawrence Kotlow
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The laser-assisted lingual frenectomy is widely con-
sidered to have better results when compared to the
traditional technique of using a scalpel. The benefit is
especially pronounced in pediatric patients, for whom
empirical evidence has shown a considerable reduction
in postoperative pain, discomfort, and functional im-
pairments, including mastication and articulation prob-
lems [7; 8]. The incisions made using laser technology
are precise and low-risk, and unlike the conventional
scalpels, lingual anatomy is complicated by its location
close to the submandibular ductal system, highly vas-
cular floor of the oral cavity, and the hypermobility of the
tongue. Therefore, practitioners regularly suture and
palpate the ventral tongue after scalpel-based frenec-
tomy, but they report complications including lingual tip
numbness, injury to lingual nerve branches or sublin-
gual vessels, and blockage of Wharton ducts [7; 9].

MATERIALS AND METHODS

Study design

In this investigation, the research methodology used
was a randomized controlled clinical trial (RCT), con-
ducted in accordance with the Consolidated Standards
of Reporting Trials (CONSORT) guidelines. In the frame-
work of this retrospective study, a cohort of 52 people
was studied, including 28 recorded female subjects
and 24 recorded male subjects who were diagnosed
with ankyloglossia. According to Kotlow’s classification
method [3; 10], these individuals were classified as ei-
ther Class lll or Class IV. The range of ages represented
among the participants was seven to twenty-four years
old, with fourteen as the average age.

Frenectomy with laser aid was performed on pa-
tients in Group B, while standard surgical frenectomy
was conducted on patients in Group A (13 females and
13 males; 12 occurrences of Class lll and 14 instances
of Class IV). All operations were performed by the same
operator, who was working at both the university den-
tal clinics and the specialty dental facilities in the Laser
Surgery Unit [11].

The clinical data collected during and after surgery
were documented in patient records and later analyzed
retrospectively. The selection of the study population
was made according to the following inclusion and ex-
clusion criteria.

Inclusion criteria:

— participants had to be between 7 and 24 years of
age, in good health, and without any blood-related di-
sorders;

- those with genetic or congenital pathologies were
not included;

— subjects requiring medication were excluded;

— participants with viral diseases were excluded;

—finally, parental informed consent was required
for all participants before enrollment in the study [12].

Exclusion criteria:

— children with medical conditions, neurosensory
impairments, or psychiatric disorders;

— children unable to understand or cooperate with
pain assessment methods;

dHdodoHmus
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— children presenting with dental emergencies or
acute oral issues;

— children with existing pathology at the surgical
site [13].

Sample size calculations

The sample size was determined using G-Power
analysis, which indicated that a minimum of 26 patients
per group was required, with an a error of 0.05 and
a statistical power of 80%.

Ethical considerations

This study was initiated following approval from
the Research Ethics Committee at Baghdad Univer-
sity, Baghdad. The clinical trial was also registered on
ClinicalTrials. Parents or guardians received a detailed
explanation of the study and its procedures, and writ-
ten informed consent was obtained before their chil-
dren were enrolled in the research.

Allocation

A computer-generated pattern from the software
package known as www.random.org was employed to
randomly assign participants to one of the two groups
while the participants were being evaluated.

Operative protocol for Group A

By successfully separating the lingual nerves in the
afflicted area of the tongue, the surgeon was able to
block pain transmission using infiltration anesthesia.
In addition to reducing swelling at the surgical site, this
helped ensure that the treatment was completed under
ideal circumstances (Fig. 2). After that, the frenulum
was held by two hemostatic forceps, with one of them
at the place of its attachment on the tongue, and the
other at the floor of the mouth. Due to the proximity of
Wharton’s ducts to the frenulum attachment, the region
is very sensitive; hence, care was taken when using the
forceps. The surgeon used a No. 15C blade-equipped
scalpel to execute the frenulum incision (Fig. 3).
Figure 4 shows the surgeon’s placement of three to six
interrupted sutures using 4/0 Polysorb wire. Due to the
strict adherence to the surgical protocol, there were no
postoperative problems. Paracetamol (500 mg) dur-
ing the first 24 hours, chlorhexidine mouth rinses for
1-week, antibiotic therapy to prevent secondary infec-
tions, and a cold, soft diet for the first 2 days were part
of the postoperative care for all patients. In most cases,
sutures were removed after 10 days. However, in 9 pa-
tients, mild bleeding that continued at the 10-day mark
necessitated delaying removal to two weeks.

Operative protocol for Group B

The surgeon used infiltration anesthesia in order to
prevent pain signals from reaching the brain through-
out the recovery process. A careful and cautious dra-
wing forward of the patient’s tongue was accomplished
with the assistance of surgical gauze. It was determined
that placing the frenulum between the middle and in-
dex fingers would be the most effective way to prevent
tension and deformation. Additionally, the incision line
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was precisely designated with a colored tip. For the
therapy, a diode laser (Quicklase) with a wavelength of
940 nm, an energy setting of 330 mJ at 50 Hz, and an
average power of 1.2 watts was used. The operation
was made possible by direct contact with the targeted
tissues. Following the activation of the fiber, the opera-
tor began cutting the frenulum at its insertion that was
closest to the tip of the tongue. Then they moved further
out towards the tongue’s mouth floor and were parallel
to the tongue’s longitudinal axis. An inverted “V” shape
was suitably made on both the right and left sides of the
body in order to construct the incision accurately. This
task was accomplished by gently stroking the laser tip
while it was in contact mode. In Fig. 6, it is seen that, by
gradually releasing tension with this method, the tongue
could be lifted into the palate with greater ease. Fur-
thermore, the technique was further improved by deep-
ening the incision toward the midline.

For a smooth, precise procedure, the fiber was
reactivated whenever the cutting power diminished,
while residues were cleared with gauze moistened in
physiological solution. The entire surgery was per-
formed without irrigation.

There was no need to prescribe antibiotics or
anti-inflammatory medication [14]. Sutures were also
unnecessary, as the laser effectively cauterized the
tissue and prevented bleeding. Immediately after
the procedure, patients reported noticeable ease in
tongue movement and elevation, and an objective im-
provement in tongue mobility was clearly observed.

2\ g
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Clinical outcomes

The clinical outcomes were evaluated by assessing
patient pain, edema, bleeding, satisfaction, the working
time required for both the conventional and laser tech-
niques, tongue function, and the necessity for suturing.

Patient pain and satisfaction

A Visual Analogue Scale (VAS) questionnaire was
used to compare the two procedures. All patients an-
swered five questions regarding their perceptions and
opinions on treatment duration, comfort level, anxiety,
nausea, and the possibility of experiencing pain. The
VAS scores ranged from 0 to 100 [15; 16].

Patient questionnaire

Patient Name:

Date:

Score:

1. What is your opinion on the treatment time?

a. VAS: 0 (unsatisfactory) — 100 (excellent)

2. How convenient was the procedure for you?

a. VAS: 0 (unsatisfactory) — 100 (excellent)

3. How high was your anxiety level before the pro-
cedure?

a. VAS: 0 (low) — 100 (high)

4. Did you experience any discomfort during the
procedure?

a. VAS: 0 (no sensation) — 100 (strong sensation)

5. Did you experience any pain during the proce-
dure?

a. VAS: 0 (no pain) — 100 (severe pain)

=

Fig. 2. Lingual view demonstrating
limited tongue elevation due
to a short and tight lingual frenulum

Puc. 2. JlnHreanbHbli

BUA, 4EMOHCTPUPYIOLLUIA
orpaHn4eHHoe NoAHATHNE A3blka
BCNeOCTBME KOPOTKOWN N TYrOWn
y34e4KU A3blka

Fig. 3. Post-operative view
demonstrates the incision’s
diamond-shaped pattern

Puc. 3. lNocneonepaunoHHkIi BUA,
NEMOHCTPUPYIOLLNI POMOOBUAHYIO
dopmy paspesa

Fig. 4. Post-operative view
showing a simple interrupted
suture placed at the operative site

Puc. 4. [NlocneonepaumoHHbIN
BUA,, 4EMOHCTPUPYIOLLUI
HasI0XeHWe NPOCTOro y3/0BOro
(NpepbIBUCTOrO) LWBa B 06/1acTn
onepalmoHHOro noss
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Fig. 5. Demonstrates a short lingual frenum
before the operation

Puc. 5. [leMoHCTpauunsa KOPOTKON y34e4KN A3blka
[0 ONepaTuBHOIro BMELLATENbCTBA

D

Working time

The time required for each procedure was recor-
ded separately in minutes. When necessary, the use
of sutures and hemostatic agents was documented as
additional events and included as extra working time.
All collected data were then subjected to statistical
analysis [17].

Edema and bleeding

The selection of a specific therapeutic laser for pe-
diatric oral surgery depends on its photothermal interac-
tion and optical absorption characteristics for water, as
well as for tissue chromophores such as hemoglobin,
melanin, and collagen [18-21]. For instance, diode la-
sers have excellent properties for soft tissue cutting,
incision, and contouring, as well as for vaporizing deep
fibers, achieving coagulation and hemostasis, and de-
contaminating wounds. When used on vascular lesions
rich in hemoglobin, sutures are rarely, if ever, required.
The local temperature increase from the diode laser
is limited, helping prevent carbonization or necrosis
of surrounding tissues and avoiding unnecessary en-
largement of the surgical wound [20; 22]. Moreover, it is
crucial to carefully select several technical parameters
of the laser device — such as power and energy density,
operating mode (continuous or pulsed), exposure time,
and spot size — to ensure the most effective and least
harmful surgical outcome.

The uniform depth of action of the laser beam and
the cauterization of nerve terminals both contribute to
a reduction in the risk of post-operative discomfort,
swelling, infection, and edema. Because bleeding is
maintained to a minimum, the surgical region is kept
cleaner and less wet, and there is less wound contrac-
tion and scarring as a result of this. Due to the fact that
they cause less myofibroblast infiltration in wounds, dio-

dHdodoHmus
T
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Fig. 6. Shows a diamond-shaped operation site
after frenectomy with a diode laser

Puc. 6. JemoHcTpaums pomMOoBUAHOM
ornepaunoHHoi obnacTu nocne GpPeHaKToMmm
C MCNonNb30BaHMEM ANOAHOIO fasepa

g

de lasers are able to minimize the production of scars
in comparison to the scalpel method. The risk of bac-
teremia or the spread of malignant cells is practically
zero [23; 24].

Critical clinical trials, involving the utilization of dio-
de laser technology in lingual frenectomy, have shown
positive results. An optical fiber handpiece that is flex-
ible makes it possible for their beam delivery system to
be set up in a simple and precise manner. The light that
is emitted by diode lasers, which are solid-state semi-
conductor devices consisting of gallium, arsenic, and
aluminum, is absorbed by hemoglobin to a significant
degree, but water is only able to absorb an inadequate
amount of light. This property gives them a strong abi-
lity to seal capillaries through protein denaturation and
stimulation of clotting factor VIl production [2; 24].

Furthermore, diode lasers possess disinfection ca-
pabilities, making them particularly suitable for oral
soft-tissue surgeries near dental structures where ex-
cessive bleeding is not expected. However, prolonged
exposure can cause a rapid rise in temperature in the
irradiated tissue; therefore, water cooling is essential.

For lingual frenectomy procedures using a diode la-
ser, the recommended parameters are as follows: wave-
length of 810-980 nm, fiber diameter of 320-400 um,
power between 1.8 and 3 Watts, and an energy dose
of approximately 272 joules, operated in continuous
mode [25-27].

Statistical analysis

All statistical analyses were performed with the help
of SPSS version 26 software. In order to depict con-
tinuous data, we employed the mean, standard devia-
tion, minimum, maximum, and median. For categorical
categories, the percentages and frequencies of those
variables are shown. A test known as the Kolmogorov-
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Smirnov test is used in order to determine whether or
not the data distribution is normal. Comparing con-
tinuous variables was accomplished via the use of the
Mann-Whitney U test, which is appropriate for data that
does not adhere to a normal distribution system. Pear-
son’s chi-squared test was used in order to investigate
the categorical variables that were under investiga-
tion. It was significant when the p-value was lower than
0.05 during the analysis [28; 29].

RESULTS

Assessment of pain score

Pain questionnaires were used as an important pa-
rameter in evaluating the course of healing for all pa-
tients with ankyloglossia who underwent diode laser
and traditional surgery. Pain chart scores were re-
corded on day 1 and at weeks 1, 2, and 4 after diode
laser and traditional surgery (Table 1). There were
lower mean pain levels with the diode laser compared
with traditional surgery, with a significant difference
on day 1 (1.846+0.6748 and 2.346+0.4852 for the di-
ode laser and traditional surgical groups, respectively;
p =0.006). In week 1 and week 2, there was a gradual
reduction in the mean pain score with a significant dif-
ference (1.192+£0.6939 and 1.962+0.8709 in week 1
and 0.231%0.4297 and 1.154+0.4641 in week 2 for the
diode laser and traditional surgical groups, respective-
ly, with p-values of 0.003 and <0.001 for weeks 1 and 2,
respectively). At week 4, the patients were finishing with
no pain in both the diode laser and traditional surgery.

Table 1. Mean pain level comparison between
the diode laser and traditional surgery
(clinical study of ankyloglossia (n = 52) / mean +SD)

Ta6nuua 1. CpaBHeHNe CpeaHero ypoBHs 60nu
MexXay ANOAHbBIM 1a3ePOM U TPAOULNOHHBIM
Xnpyprm4eckmm MeTogom (KﬂI/IHI/I'-IeCKoe
nccnegoBaHme aHkmnornoccuu (n = 52) / cpenHee
3Ha4YeHve X cTaHaapTHOE OTKJIOHEHME)

Table 2. Bleeding score in patients
with ankyloglossia (clinical study

of ankyloglossia (n = 52) / mean £ SD)
Tabnunua 2. OueHka KPOBOTOHYNBOCTU
Y NaUMEHTOB C aHKMIOMI0CCUEN (KIIMHMUYECKOE
nccnegoBaHue aHkmnornoccuu (n = 52) / cpenHee
3HaYeHue = cTaHaapTHOE OTKJIOHEHME)

503

Post-operative| Diode laser |Surgical group .
bleeding | group (n = 26) (n=26) fEruElnE
Day 1 0.192+0.4019 | 2.115+0.9089 | <0.001
Week 1 0 1.654+0.6895 <0.001
Week 2 0 0 -
Week 4 0 0 -

* Mann-Whitney U test

Evaluation of oral edema score

Post-operative edema is a normal pathophysio-
logical event in tissues after an operation and pro-
motes healing. The response to tissue injury was lo-
wer with the laser diode than with traditional surgery.
On day 1, the edema score was lower with the diode
laser (1.077+£0.6884) than with traditional surgery
(1.731+0.4523), with a highly significant difference
(p < 0.001). In week 1, the edema score decreased to
0.769+0.9081 and 1.423%0.7575 in the diode laser
and traditional surgery groups, respectively, with a sig-
nificant difference (p =0.009). On the other hand, at
weeks 2 and 4 after the operations, there was no edema
in the diode-laser or surgical operations.

Table 3. Mean of distinguishing oral edema
in patients with ankyloglossia operations
(clinical study of ankyloglossia (n = 52) / mean = SD)

Ta6nunua 3. CpeaHue nokasaTesiv BelpaXkeHHOCTH
oTeka noJIoCTu pTa 'y NaumMeHToB Nnocse onepauui
Nno NOBOAY aHKWJIOIIOCCUN (KITMHNYEecKoe
nccnegoBaHme aHkmnornoccuu (n = 52) / cpenHee

Post-operative| Diode laser |Surgical group "
pain group (n = 26) (n = 26) Raxaius
Day 1 1.846+0.6748 | 2.346+0.4852 0.006
Week 1 1.192+0.6939 | 1.962+0.8709 0.003
Week 2 0.231+£0.4297 | 1.154+0.4641 <0.001
Week 4 0 0 -

* Mann-Whitney U test

3HaYeHue X cTaHgapTHOE OTKJIOHEHME)

Post-operative| Diode laser |Surgical group "
edema group (n = 26) (n =26) Rargin
Day 1 1.077+0.6884 | 1.731+0.4523 | <0.001
Week 1 0.769+0.9081 | 1.423+0.7575 0.009
Week 2 0 0 -
Week 4 0 0 -

Distribution of the operation site bleeding score

Diode laser operations were characterized by less
bleeding than traditional surgery. So, on day 1, there
was a minimum bleeding score in the diode laser
(0.192+0.4019) that had decreased to no bleeding in
week 1, week 2, and week 4. Compared with traditional
surgery, day 1 had a bleeding score of 2.115+0.9089,
which decreased to 1.654+0.6895 in week 1, but in
weeks 2 and 4, there was no bleeding from the opera-
tive site. There was a highly significant difference be-
tween diode laser and traditional surgery on day 1 and
week 1 (p < 0.001 for both), as shown in Table 2.

* Mann-Whitney U test

Level of oral function score

Post-operative oral function can be affected by the
initial period after the operation, which requires oral
hygiene instructions and the performance of recom-
mended exercises to retain normal oral movement. As
clarified in Table 4, the oral function level in diode laser
operations had a lower edema score in comparison to
traditional surgery at day 1 and week 1 with a signifi-
cant difference (0.615+0.4961 and 0.115+0.3258 level
on day 1 and 0.962+0.72 and 0.538+0.7606 in week 1
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in diode laser and surgery, respectively, with p < 0.001
and 0.031 on day 1 and week 1, respectively). At week 2
and week 4, the oral function level was increasing in
both the diode laser and traditional surgery, with a sig-
nificant difference (1.692+0.4707 and 1.346+0.4852 in
week 2 and 2.269+0.8744 and 1.808+0.6939 in week 4
in the diode laser and surgical groups, respectively, with
p-values of 0.013 and 0.038 in week 2 and week 4, re-
spectively).

Table 4. Average of characteristic oral function
criteria in patients with ankyloglossia
(clinical study of ankyloglossia (n = 52) / mean £ SD)

Ta6nuua 4. CpegHue nokasatenm
GYHKUMOHANBbHBIX KPUTEPMEB NOSIOCTU pTa

y NaLUNEHTOB C aHKUOTI0CCUen (KNnHmnyeckoe
nccnenoBaHue aHkmnornoccuu (n = 52) / cpenHee
3HaYeHue = cTaHaapTHOE OTKJIOHEeHME)

Post-operative| Diode laser |Surgical group "
function group (n = 26) (n =26) e
Day 1 0.615+0.4961 | 0.115+0.3258 | <0.001
Week 1 0.962+0.72 0.538+0.7606 0.031
Week 2 1.692+0.4707 | 1.346+0.4852 0.013
Week 4 2.269+0.8744 | 1.808+0.6939 0.038

* Mann-Whitney U test

Grade of patient’s satisfaction score

However, the abovementioned parameters (pain,
bleeding, edema, and oral function) might play
a role or have some effect on patients’ satisfaction at
day 1 (Table 5); the mean satisfaction score showed
0.3462+0.0706 for diode laser in comparison to
0.1481+0.0499 in traditional surgery with a highly signi-
ficantlevel (p < 0.001). At week 1, satisfaction increased
to 0.5077+0.1016 for the diode laser compared with
traditional surgery at 0.3327+0.137, with a significant
difference (p=0.001). As a final point in diode laser
operation, there was increased satisfaction at week 2
and week 4 (0.7923+0.044 and 0.898 £0.0299, respec-
tively), with significant differences (p < 0.001 and 0.001,
respectively).

Table 5. Average of satisfaction score
(clinical study of ankyloglossia (n = 52) / mean = SD)

Tabnuua 5. CpeaHuin nokasaTtesib YPOBHS
YOOBNETBOPEHHOCTU (KNMHNYECKOEe
nccnenoBaHue aHkmnornoccuu (n = 52) / cpenHee
3HaYeHne = cTaHaapPTHOE OTKJIOHEHME)

Post-operative| Diode laser | Surgical group "
satisfaction | group (n=26) | (n=26) | P-value
Day 1 0.3462+0.0706 | 0.1481+0.0499 | <0.001
Week 1 0.5077+0.1016 | 0.3327+0.137 0.001
Week 2 0.7923+0.044 0.6+0.1174 <0.001
Week 4 0.898+0.0299 |0.8077+0.0902| 0.001

* Mann-Whitney U test

dHdodoHmus
————TLT

DISCUSSION

Specific clinical criteria are used to diagnose anky-
loglossia. When asked to open their mouth, the patient
is unable to touch the palate with the tip of the tongue.
The tongue may appear mechanically bifid or display
a central groove when protruded. Additionally, there
may be little to no space beneath the tongue. When the
patient attempts to extend the tongue fully, it cannot go
beyond the vermilion border of the lips, often causing
the tongue’s central portion to bend downward.

Although treatment is most effective when per-
formed at an early age, early intervention is also impor-
tant to prevent future complications, such as speech
difficulties, lingual inclination of the lower diastemas,
incisors, dental rotation, and anterior open bite. These
medications may also be administered to adult patients
who present with ankyloglossia and problems asso-
ciated to dysphonia [18; 30-35].

While traditional surgical methods can lead to se-
veral complications — regardless of the patient’s con-
dition — such as prolonged healing times, excessive
bleeding, keloid formation, significant discomfort, and
more, results indicate that diode laser surgery offers
several advantages over conventional techniques.

These advantages are based on the working princi-
ples of laser technology that, unlike traditional methods
of surgery, focuses on the contact with tissue. The laser
at approximately 60°C causes denaturation and coagu-
lation of the tissue instead of simply removing the struc-
tural constituents of the frenulum, such as collagen and
elastin fibers [36].

On the other hand, a scalpel can be used to divide
fibrous structures by removing the edges and thus, the
tension is reduced without removing either constituent.
The resultant inflammatory reaction is a repair process
in the body [37]. Nevertheless, the denaturation effect
caused by the laser significantly changes the fibrous
tissue, breaking the covalent bonds, including those
between lysine residues and between amino acids that
compose protein structures, reducing physiological
tension, destroying particular fibers, and weakening
intramolecular hydrogen bonds between collagen tri-
ple helices. As a result, coagulation occurs due to de-
creased inter-residue spacing [38].

Fibroblastic repair is hampered in coagulated areas,
resulting in delayed wound healing. Laser frenectomy
ablates more tissue and affects a larger area than tradi-
tional surgery. To re-establish the fascicles to the right
length, there is a need to resorb coagulated fibers, lay
down new fibers, and have the two ends gradually re-
establish tension to extend inflammation and tissue re-
pair. The laser also causes collagen wrinkling because
of heat, which enlarges the inter-fibrous spaces and
leads to coagulation and structural damage of the fibers.
A deeper incision than that made with a scalpel accele-
rates tissue healing.

Altogether, these effects reduce post-operative in-
flammation, swelling, and pain. The laser also shortens
the procedure time, eliminates the risk of superinfec-
tion, removes the need for antibiotics, minimizes wound
contraction, and prevents residual scarring.
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These advantages are achieved by operating the la-
ser in the pulsed mode, thereby protecting other ana-
tomical structures from the tissue-warming effects.
Finally, laser-assisted frenectomy may significantly de-
crease the bleeding in the course of the operation and
avoid the use of sutures, since it is not necessary to use
a traditional scalpel. Children are more likely to tolerate
the operation since it is faster and produces less dis-
comfort. Patients do not link therapy with a traumatic
surgical experience, which makes it simpler to repeat
the treatment if required.

Several new studies have discovered the same thing,
lending credence to the concept that laser-assisted
frenectomy is better than the old-fashioned surgical
procedures. The decreased need for sutures was high-
lighted in particular by Nammour [39]. Additional advan-
tages of diode laser frenectomy over conventional sur-
gery were highlighted by Brignardello-Petersen [40],
Viet et al. [41], and others. These include reduced an-
esthetic infiltration, shorter operation times, and less
patient discomfort [42—-48].

The operating principle of diode lasers is photother-
mal interaction, in which incident light energy is ab-
sorbed by the tissue and converted to thermal energy.
Cuts, vaporization, or coagulation are among the out-
comes of this process. More absorption of near-infra-
red wavelengths emitted by these lasers (810—-980 nm)
is shown by melanin and hemoglobin. The advantages
of diode lasers as mentioned, such as the enhanced
hemostasis, enhanced sterilization, and targeted tis-
sue ablation, make them a better substitute or comple-
ment to the traditional surgical procedures.

Tongue exercises should be included as a sup-
plemental treatment for the comprehensive care of
ankyloglossia in pediatric patients, either on the day
of or the day following surgery. The child’s speech
capacity will improve as a result of these activities,
which help the tongue adjust to its altered position
and mobility. The exercises should be done three to
five times a day for 30 days, according to Tsaousog-
lou et al. [49].

REFERENCES / CTUCOK IUTEPATYPbI

1. Scarano A., Di Giulio R., Gehrke S.A., Tagariello G., Ro-
mano F., Lorusso F. Atmospheric plasma lingual frenec-
tomy followed by post operative tongue exercises: a case
series. Children. 2023;10(1):105. https://doi.org/10.3390/
children10010105

2. Cherian D., Saeed R., Anusha K., Rag B., Peter T. Ma-
nagement of ankyloglossia by functional frenuloplasty
using diode laser. J Orthod Sci. 2023;12:23. https://doi.
org/10.4103/jos.jos_20_22

3. Kotlow L.A. Ankyloglossia (tongue-tie): a diagnostic and
treatment quandary. Quintessence Int. 1999;30(4):259-262.

4. Thornton A.R., Montgomery E.A., Graham M.E., Ri-
ley C.A., Lawlor C.M. Systematic review of tongue tie
publications: exponential rise in publications with-
out exponential increase in evidence. Otolaryngol
Head Neck Surg. 2025;173(2):324-331. https://doi.
org/10.1002/o0hn.1264

3505

STUDY LIMITATIONS

The fundamental limitation of the research is its re-
liance on a retrospective design, which introduces the
possibility of bias. For instance, it was not possible to
take into account factors such as ethnicity, socioeco-
nomic status, and the capacity to allocate gender equita-
bly between the two groups. This approach stood in con-
trast to a prospective study, which would have allowed for
controlling for factors of this kind. Furthermore, because
it could only use regularly acquired data, the number of
factors that could be considered was also limited.

On the other hand, a prospective study would allow
evaluation of more specific factors, such as changes in
tongue mobility and the ability to chew, speak, and swal-
low. In addition, the small sample size does not provide
a sufficiently substantial dataset to support the findings
on a broader scale, which is another limitation. It would
be necessary to conduct a more extensive study with
a larger number of patients to determine whether these
results are consistent when other factors are taken into
account. In addition, patients tend to choose numbers
at the extremes of the Numerical Rating Scale (NRS),
which may result in either underestimation or overesti-
mation of their discomfort. This might potentially intro-
duce bias into the computation of post-operative pain
when using this scale. For the purpose of obtaining
a more objective evaluation, it would have been ideal
to use the Visual Analog Scale (VAS), which provides
a more precise measure of subjective pain.

CONCLUSION

These results indicate that laser frenectomy can
be considered as a possible alternative to traditional
surgical practice, provided that the limitations of the
current study are observed. Patients who are unable
to withstand lengthier procedures or who are very
sensitive to pain are the ones who are most likely to
experience this. These encouraging findings highlight
the need for doing more research with a bigger sample
sizein order to provide evidence that these findings are
valid on a more widespread basis.

5. Olivi G., Genovese M.D., Olivi M., Yue W.C., Hand P,
Marigo L., Cordaro M. Short lingual frenum in infants,
children and adolescents. Part 2: Lingual frenum re-
lease. Functional surgical approach. Eur J Paediatr
Dent.  2021;22(1):47-54.  https://doi.org/10.23804/
€jpd.2021.22.01.09

6. Hanna R., Parker S. The advantages of carbon dioxide
laser applications in paediatric oral surgery. A prospec-
tive cohort study. Lasers Med Sci. 2016;31(8):1527-1536.
https://doi.org/10.1007/s10103-016-1978-8

7. Tastan Eroglu Z., Babayigit O., Ucan Yarkac F., Yildiz K.,
Ozkan Sen D. Evaluating diode laser and conventional
scalpel techniques in maxillary labial frenectomy for
patient perception, tissue healing, and clinical efficacy:
six-month results of a randomized controlled study.
Med Oral Patol Oral Cir Bucal. 2025;30(2):e256—-e264.
https://doi.org/10.4317/medoral.26931

Tom 24, Ne 2 / 2026 \ Endodontics


https://doi.org/10.3390/children10010105
https://doi.org/10.3390/children10010105
https://doi.org/10.4103/jos.jos_20_22
https://doi.org/10.4103/jos.jos_20_22
https://doi.org/10.1002/ohn.1264
https://doi.org/10.1002/ohn.1264
https://doi.org/10.23804/ejpd.2021.22.01.09
https://doi.org/10.23804/ejpd.2021.22.01.09
https://doi.org/10.1007/s10103-016-1978-8
https://doi.org/10.4317/medoral.26931

506

10.

1.

12

13.
14.

15.

16.
17.
18.

19.

20.

21.

22.

dHdodoHmus
————TLT

. Murias |.,

Sobouti F., Moallem Savasari A., Aryana M., Hakimiha N.,
Dadgar S. Maxillary labial frenectomy: a randomized,
controlled comparative study of two blue (445 nm)
and infrared (980 nm) diode lasers versus surgical
scalpel. BMC Oral Health. 2024;24(1):843. https://doi.
org/10.1186/s12903-024-04364-w

Fioravanti M., ZaraF.,Vozzal., PolimeniA., Sfasciotti G.L.
The efficacy of lingual laser frenectomy in pediatric osas:
a randomized double-blinded and controlled clinical
study. Int J Environ Res Public Health. 2021;18(11):6112.
https://doi.org/10.3390/ijerph18116112

Frezza A., Ezeddine F., Zuccon A., Gracco A., Bruno G.,
De Stefani A. Treatment of ankyloglossia: a review.
Children. 2023;10(11):1808. https://doi.org/10.3390/
children10111808

Smart S., Grant H., Tseng R.J. Beyond surgery: pre-
and post-operative care in children with ankyloglossia.
Int J Paediatr Dent. 2025;35(2):318-338. https://doi.
org/10.1111/ipd.13235

Grzech-Lesniak K., Murias A., Walicka-
Cuprys K., Dominiak M., Golob Deeb J., Matys J. Efficacy
of various laser wavelengths in the surgical treatment of
ankyloglossia: a systematic review. Life. 2022;12(4):558.
https://doi.org/10.3390/1ife12040558

Faghihian R., Esmaeili M., Asadi H., Nikbakht M.H., Shad-
manfar F., Jafarzadeh M. The effect of external cold and
vibration on infiltration-induced pain in children: a ran-
domized clinical trial. Int J Dent. 2022;2022:7292595.
https://doi.org/10.1155/2022/7292595

Fiorotti R.C., Bertolini M.M., Nicola J.H., Nicola E.M. Early
lingual frenectomy assisted by CO, laser helps preven-
tion and treatment of functional alterations caused by
ankyloglossia. Int J Orofacial Myology. 2004;30(1):64-71.
https://doi.org/10.52010/ijom.2004.30.1.6

Joda T., Bragger U. Complete digital workflow for the
production of implant-supported single-unit monolithic
crowns. Clin Oral Implants Res. 2014;25(11):1304-1306.
https://doi.org/10.1111/cIr.12270

Mohamed S.I.S., Abdel Aal M.H. Clinical outcomes
of incorporating neutral zone and CAD/CAM technol-
ogy into complete denture workflow (Crossover Ran-
domized Clinical Trial). Ain Shams Dental Journal.
2024;34(2):203-214.

Gjelvold B., Chrcanovic B.R., Korduner E.K., Collin-Bage-
witz ., Kisch J. Intraoral digital impression technique
compared to conventional impression technique. a ran-
domized clinical trial. J Prosthodont. 2016;25(4):282-287.
https://doi.org/10.1111/jopr.12410

Olivi G., Signore A., Olivi M., Genovese M.D. Lingual
frenectomy: functional evaluation and new therapeutical
approach. Eur J Paediatr Dent. 2012;13(2):101-106.

Gontijo I., Navarro R.S., Haypek P., Ciamponi A.L.,
Haddad A.E. The applications of diode and Er:.YAG la-
sers in labial frenectomy in infant patients. J Dent Child.
2005;72(1):10-15.

Olivi G., Genovese M.D., Caprioglio C. Evidence-based

dentistry on laser paediatric dentistry: review and
outlook. Eur J Paediatr Dent. 2009;10(1):29-40.

Caprioglio C., Olivi G., Genovese M.D. Paediatric laser
dentistry. Part 1: General introduction. Eur J Paediatr
Dent. 2017;18(1):80-82. https://doi.org/10.23804/
ejpd.2017.18.01.17

Gutknecht N., Franzen R., Schippers M., Lampert F.
Bactericidal effect of a 980-nm diode laser in the

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

root canal wall dentin of bovine teeth. J Clin Laser
Med Surg. 2004;22(1):9-13. https://doi.org/10.1089/
104454704773660912

Vincent K., Aslam S., Abida R., Thomas T., Cherian M.P.,,
Soman S. Evaluating the clinical efficacy of maxillary la-
bial frenectomy procedure using diode laser (980 nm)
and conventional scalpel: an observational study.
J Pharm Bioallied Sci. 2023;15(Suppl. 1):S688-S692.
https://doi.org/10.4103/jpbs.jpbs_85 23

Dioguardi M., Ballini A., Quarta C., Caroprese M., Maci M.,
Spirito F. et al. Labial frenectomy using laser: a sco-
ping review. Int J Dent. 2023;2023:7321735. https://doi.
org/10.1155/2023/7321735

Fornaini C., Rocca J.P., Bertrand M.F., Merigo E., Nam-
mour S., Vescovi P. Nd:YAG and diode laser in the sur-
gical management of soft tissues related to orthodontic
treatment. Photomed Laser Surg. 2007;25(5):381-392.
https://doi.org/10.1089/pho.2006.2068

Kotlow L. Infant reflux and aerophagia associated with
the maxillary lip-tie and ankyloglossia (tongue-tie).
Clin Lact. 2011;2(4):25-29. https://doi.org/10.1891/
215805311807011467

BojJ.R., Galofré N., EspanaA.J., Espasa E. Pain percep-
tion in pediatric patients undergoing laser treatments.
J Oral Laser Applications. 2005;5(2):85-89.

Fritsch K., Majnik J., Tom¢ik M., Gyebnar J., Munkacsi T.,
Balogh H. et al. Screening for rheumatoid arthritis-
associated interstitial lung disease using low-dose CT:
an emerging approach — an observational prospective
case-control study. Arthritis Res Ther. 2025;27(1):208.
https://doi.org/10.1186/s13075-025-03674-w

Becker G., Sukhotnik 1., Slijper N., Zezmer D., Kapuller V.,
Yulevich A. et al. Acute appendicitis in children during
war conflict: results from a multicenter study. J Clin Med.
2025;14(13):4615. https://doi.org/10.3390/jcm14134615

Suter V.G., Bornstein M.M. Ankyloglossia: facts and
myths in diagnosis and treatment. J Periodontol.
2009;80(8):1204-1219. https://doi.org/10.1902/jop.
2009.090086

Lalakea M.L., Messner A.H. Ankyloglossia: does it
matter? Pediatr Clin North Am. 2003;50(2):381-397.
https://doi.org/10.1016/s0031-3955(03)00029-4

Azzolino D., Passarelli P.C., De Angelis P., Piccirillo G.B.,
D’Addona A., Cesari M. Poor oral health as a deter-
minant of malnutrition and sarcopenia. Nutrients.
2019;11(12):2898. https://doi.org/10.3390/nu11122898

Ostapiuk B. Tongue mobility in ankyloglossia
with regard to articulation. Ann Acad Med Stetin.
2006;52(Suppl. 3):37-47. (In Polish).

Messner A.H., Lalakea M.L. The effect of ankyloglossia
on speech in children. Otolaryngol Head Neck Surg.
2002;127(6):539-545.  https://doi.org/10.1067/mhn.
2002.129731

Lalakea M.L., Messner A.H. Ankyloglossia: the ado-
lescent and adult perspective. Otolaryngol Head Neck
Surg. 2003;128(5):746-752. https://doi.org/10.1016/
S0194-59980300258-4

McKenzie A.L., Carruth J.A. Lasers in surgery and medi-
cine. Phys Med Biol. 1984;29(6):619-641. https://doi.
org/10.1088/0031-9155/29/6/001

Eming S.A., Martin P., Tomic-Canic M. Wound repair
and regeneration: mechanisms, signaling, and transla-
tion. Sci Transl Med. 2014;6(265):265sr6. https://doi.
org/10.1126/scitranslmed.3009337

Volume 24, no. 2/ 2026


https://doi.org/10.1186/s12903-024-04364-w
https://doi.org/10.1186/s12903-024-04364-w
https://doi.org/10.3390/ijerph18116112
https://doi.org/10.3390/children10111808
https://doi.org/10.3390/children10111808
https://doi.org/10.1111/ipd.13235
https://doi.org/10.1111/ipd.13235
https://doi.org/10.3390/life12040558
https://doi.org/10.1155/2022/7292595
https://doi.org/10.52010/ijom.2004.30.1.6
https://doi.org/10.1111/clr.12270
https://doi.org/10.1111/jopr.12410
https://doi.org/10.23804/ejpd.2017.18.01.17
https://doi.org/10.23804/ejpd.2017.18.01.17
https://doi.org/10.1089/104454704773660912
https://doi.org/10.1089/104454704773660912
https://doi.org/10.4103/jpbs.jpbs_85_23
https://doi.org/10.1155/2023/7321735
https://doi.org/10.1155/2023/7321735
https://doi.org/10.1089/pho.2006.2068
https://doi.org/10.1891/215805311807011467
https://doi.org/10.1891/215805311807011467
https://doi.org/10.1186/s13075-025-03674-w
https://doi.org/10.3390/jcm14134615
https://doi.org/10.1902/jop.2009.090086
https://doi.org/10.1902/jop.2009.090086
https://doi.org/10.1016/s0031-3955(03)00029-4
https://doi.org/10.3390/nu11122898
https://doi.org/10.1067/mhn.2002.129731
https://doi.org/10.1067/mhn.2002.129731
https://doi.org/10.1016/S0194-59980300258-4
https://doi.org/10.1016/S0194-59980300258-4
https://doi.org/10.1088/0031-9155/29/6/001
https://doi.org/10.1088/0031-9155/29/6/001
https://doi.org/10.1126/scitranslmed.3009337
https://doi.org/10.1126/scitranslmed.3009337

38.Gebauer D., Constantinescu M.A. Untersuchungen zur
Wirkung chirurgischer Laser auf kollagenreiche Gewe-
be. Handchir Mikrochir Plast Chir. 2000;32(1):38-43.
https://doi.org/10.1055/s-2000-19240

39.Nammour S. Laser-assisted tongue-tie frenectomy for
orthodontic purpose: to suture or not to suture? Photo-
biomodul Photomed Laser Surg. 2019;37(7):381-382.
https://doi.org/10.1089/photob.2019.4647

40.Brignardello-Petersen R. Use of lasers seems to result
in a small decrease in postoperative complications
after labial frenectomy compared with scalpels. J Am
Dent Assoc. 2020;151(5):e42. https://doi.org/10.1016/j.
adaj.2019.12.006

41. Viet D.H., Ngoc V.T.N., Anh L.Q., Son L.H., Chu D.T,,
Ha P.T.T., Chu-Dinh T. Reduced need of infiltration anes-
thesia accompanied with other positive outcomes in di-
ode laser application for frenectomy in children. J Lasers
Med Sci. 2019;10(2):92-96. https://doi.org/10.15171/
jlms.2019.15

42.Yadav R.K., Verma U.P., Sajjanhar I., Tiwari R. Frenec-
tomy with conventional scalpel and Nd:YAG laser
technique: A comparative evaluation. J Indian Soc
Periodontol. 2019;23(1):48-52. https://doi.org/10.4103/
jisp.jisp_352_18

43.Sarmadi R., Gabre P., Thor A. Evaluation of upper labial
frenectomy: A randomized, controlled comparative
study of conventional scalpel technique and Er:YAG
laser technique. Clin Exp Dent Res. 2021;7(4):522-530.
https://doi.org/10.1002/cre2.374

INFORMATION ABOUT THE AUTHORS

307

44.Mazzoni A., Navarro R.S., Fernandes K.P.S., Horlia-
na A.C.R.T., Mesquita-Ferrari R.A., Motta P.B. et al. Eva-
luation of the effects of high-level laser and electrocau-
tery in lingual frenectomy surgeries in infants: protocol
for a blinded randomised controlled clinical trial. BMJ
Open. 2021;11(11):e050733. https://doi.org/10.1136/
bmjopen-2021-050733

45.Shang J., Han M., Sun J., Xu D., Qu W. Compara-
tive study on the treatment of ankyloglossia by
using Er:YAG laser or traditional scalpel. J Craniofac
Surg. 2021;32(8):e€792-e795. https://doi.org/10.1097/
SCS.0000000000007788

46.Protasio A.C.R., Galvao E.L., Falci S.G.M. Laser tech-
niques or scalpel incision for labial frenectomy: a meta-
analysis. J Maxillofac Oral Surg. 2019;18(4):490-499.
https://doi.org/10.1007/s12663-019-01196-y

47. Khosraviani F., Ehsani S., Fathi M., Saberi-Demneh A.
Therapeutic effect of laser on pediatric oral soft tissue
problems: a systematic literature review. Lasers Med
Sci. 2019;34(9):1735-1746. https://doi.org/10.1007/
s10103-019-02834-0

48. de Araujo J.G.L., Araujo E.M.D.S., Rodrigues F.C.N., Pas-
choal M.A.B., Lago A.D.N. High power laser and photobio-
modulation in oral surgery: case report. J Lasers Med Sci.
2019;10(1):75-78. https://doi.org/10.15171/jlms.2019.12

49, Tsaousoglou P., Topouzelis N., Vouros I., Sculean A. Di-
agnosis and treatment of ankyloglossia: a narrative
review and a report of three cases. Quintessence Int.
2016;47(6):523-534. https://doi.org/10.3290/j.qi.a36027

Tabark Azher Ali - Institute of Laser for Postgraduate Studies, University of Baghdad, Iraq; https://orcid.org/0009-0004-

5353-7386

Soudad Salman Ahmed - Department of Laser and Optoelectronics, College of Science, University of Baghdad, Bagh-

dad, Iraqg; https://orcid.org/0000-0001-7658-8160

Hamid Hamad Enezei — Department of Oral and Maxillofacial Surgery, College of Dentistry, University of Anbar, Al Anbar,

Iraq; https://orcid.org/0000-0002-6507-6482

UWHOOPMALIUA OB ABTOPAX

TabGapk A3xep Anu — VIHCTUTYT nasepHbIX UCCNeaoBaHuii Ansa nocneamnnoMHoro oépasoBaHus, YHuBepcutet barnana,

r. barpan, Npak; https://orcid.org/0009-0004-5353-7386

Cynap CanmaHn AxmMep, — kadeapa nasepHor 1 oNnToaNekTPoHuKN, pakynsTeT Hayk, YHuBepcuTeT barnana, r. bargag,

WMpak; https://orcid.org/0000-0001-7658-8160

Xamup Xamap dHesen — kadenpa YentoCTHO-NNLLEBON XMPYPrn, cToMaTonornyeckuii dakynsteT, YHMBepcutet AHba-
pa, r. Anb-AHbap, Npak; https://orcid.org/0000-0002-6507-6482

AUTHOR’S CONTRIBUTION

All the authors made equal contributions to the publication preparation in terms of the idea and design of the article; data
collection; critical revision of the article in terms of significant intellectual content and final approval of the version of the

article for publication.

BKJIAQ ABTOPOB

Bce aBTOpbI BHEC/IM PAaBHOLIEHHbIV BK1a, B MOArOTOBKY NyGAMKaUmMn B 4acTy 3aMbICa U AM3aiHa uccnenosaHns; coopa aaH-
HbIX; KPUTUYECKOro NepecMoTpa CTaTbi B HaCTU 3HAYMMOIO UHTENNEKTYaIbHOro CoAepPXaHMs U OKOHYaTeIbHOro 0a00peHust

BapvaHTa CTaTbu AN4a OI'Iy6J'IVIKOBaHVIF|.

Tom 24, Ne 2 / 2026 \ Endodontics


https://doi.org/10.1055/s-2000-19240
https://doi.org/10.1089/photob.2019.4647
https://doi.org/10.1016/j.adaj.2019.12.006
https://doi.org/10.1016/j.adaj.2019.12.006
https://doi.org/10.15171/jlms.2019.15
https://doi.org/10.15171/jlms.2019.15
https://doi.org/10.4103/jisp.jisp_352_18
https://doi.org/10.4103/jisp.jisp_352_18
https://doi.org/10.1002/cre2.374
https://doi.org/10.1136/bmjopen-2021-050733
https://doi.org/10.1136/bmjopen-2021-050733
https://doi.org/10.1097/SCS.0000000000007788
https://doi.org/10.1097/SCS.0000000000007788
https://doi.org/10.1007/s12663-019-01196-y
https://doi.org/10.1007/s10103-019-02834-0
https://doi.org/10.1007/s10103-019-02834-0
https://doi.org/10.15171/jlms.2019.12
https://doi.org/10.3290/j.qi.a36027
https://orcid.org/0009-0004-5353-7386
https://orcid.org/0009-0004-5353-7386
https://orcid.org/0000-0001-7658-8160
https://orcid.org/0000-0002-6507-6482
https://orcid.org/0009-0004-5353-7386
https://orcid.org/0000-0001-7658-8160
https://orcid.org/0000-0002-6507-6482

