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Abstract

INTRODUCTION. Midline diastema, gingival recession, and functional and aesthetic issues are possible out-
comes of a high labial frenum. Although the traditional scalpel frenotomy is still effective, it is often charac-
terized by intraoperative bleeding, the necessity to sew a wound, and a long postoperative period. Diode
lasers with wavelengths of 810—-980 nm have been reported to provide better hemostasis and reduced tissue
trauma. The current study compared the clinical results of the diode laser and scalpel frenotomy.
MATERIALS AND METHODS. A randomized controlled trial was done on 50 patients (age 12 to 55 years) with
high labial frenum who were referred to the Al Falah Special Dental Centre in Baghdad in 2024-2025. The
subjects were randomly grouped either in the diode laser group (n = 25) or the scalpel group (n = 25). The
outcomes of the postoperative period were measured with pain intensity using a visual analogue scale (VAS),
bleeding, edema, oral functional status, and patient satisfaction on postoperative day 1, week 1, week 2, and
week 4. The data were analyzed by means of the Mann-Whitney U test, and the statistical significance thresh-
old of the test was p below 0.05.

RESULTS. Patients who had laser frenotomy had better outcomes. The laser group did not require any intra-
operative bleeding or suturing, compared with the scalpel group. At the conclusion of week 2, the pain and
edema scores were significantly lower in the laser group (p < 0.001). Oral functional recovery was faster, and
patient satisfaction scores were mostly above all the measurements of the same (p < 0.001).
CONCLUSIONS. Diode laser frenotomy is a safe, less invasive, and patient-friendly procedure compared to
the conventional use of a scalpel. It provides superior hemostasis, reduced postoperative pain and edema,
faster functional recovery, and increased patient satisfaction, making it the modality of choice in periodontal
practice.
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Pesiome

BBELOEHME. Beicokas rybHas y3geuka MOXET NPUBOAUTL K MEANAHHOW AnacTeMe, peLeccun 4ecHbl, a Tak-
Xe K PYHKLMOHANbHbIM 1 3CTeTUYECKMM Npobnemam. XoTa TpaamunoHHas GpeHoToMUs ckasnbhnesieM ocTa-
eTcsa 9dPEeKTUBHON, OHA HACTO COMPOBOXAAETCHA MHTPAONEPALMOHHBIM KPOBOTEYEHMEM, HEOOXOAMMOCTbIO
HaJloXXeHna WBOB N AJINTENIbHbIM nocJsieonepaunoHHbIM NepnoaoMm. COOGLLI,aeTCﬂ, 4YTO AMOOHble Nna3epbl
¢ onuHon BonHbl 810-980 HM o6ecneymBaloT yyllyl0 reMOCTas3y M MeEHbLUYIO TpaBMaTu3aumio TKaHeun.
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HacToswee nccnegosaHne CpaBHMBAO KNMHNYECKNE pesynbTaTtel GPeHOTOMUN C NCNO0Nb30BaHMEM ANOA-
HOro nasepa u ckanbnens.

MATEPUWAbI N METOAbl. PaHooM13MpoBaHHOE KOHTPOAMPYEMOE UCCNef0BaHME NpoBeaeHo Ha 50 nauum-
eHTax (Bo3pacT 12-55 neT) ¢ BbICOKOW ryOHOM y30e4K0n, HanpaBfieHHbIX B CneunanbHbli cTOMaTonornye-
ckuin ueHTp «Anb-Panax» B bargage B 2024-2025 rr. MauneHTbl cny4daliHbiM 06pa3oM Obinun pacrnpeaene-
Hbl Ha ABe rpynnbl: rpynna nasepa (n = 25) n rpynna ckanbnens (n = 25). NocneonepaunoHHble pe3ynbraThbl
OLEHMBANNChb MO MHTEHCMBHOCTU GO C UCNONb30BaHMEM BU3yasibHOM aHanoroeom wkansl (VAS), kpoBoTe-
YeHW10, OTEKY, PYHKLIMOHASIBHOMY COCTOSHMIO MOSIOCTU PTa U YAOBAETBOPEHHOCTU MALMEHTOB Ha 1-1 AEHD,
yepes 1 Hepenio, 2 Hepenu 1 4 Hepenv nocne onepaunn. JaHHble aHaNM3NPOBANNCH C MOMOLLLBIO KpUTEPUS
MaHHa-YnTHW, cTaTucTndeckas 3Ha4MMOCTb cumTanack npu p < 0,05.

PE3YJIbTATbI. MauneHThl, y KOTOPbIX BbIMOMHANACh GPEHOTOMUS 1a3epoM, Noka3anu nyywme pesdynbTaThbl.
B rpynne nasepa He Habnwaanocb MHTPAONEPALNOHHOIO KPOBOTEYEHUS N HEOBXOOMMOCTM B HANOXEHUN
LLIBOB MO CPaBHEHMIO C rpynnoi ckanebnens. Ha 2-ii Hepene nocne onepauuun nokasareny 60nm n oteka obiin
3HauYNTENbHO HUXe B nadepHoi rpynne (p < 0,001). BoccTtaHoBneHWE GYHKLMOHaNbHbIX BO3MOXHOCTEN pTa
npoucxoamno GbICTpee, a NokasaTenn yaoBAETBOPEHHOCTU NALMEHTOB B OCHOBHOM MpEBbILLIANN COOTBET-
CTBYIOLLIME NMokasaTenu rpynnel ckanbnens (p < 0,001).

BbIBOAbl. ®peHoTOMUS C MCNONb30BaHMEM AMOOHOIO nasepa aensetTcs 6e3onacHol, MeHee NHBA3MBHOW
1 6onee KOMMOPTHOM AN NauMeHTa Npouenypon NO CPaBHEHUIO C TPAAVLMOHHOW ppeHoToMMeN ckanbne-
nem. OHa obecneymBaeT NyyLnii FeMOCTas, CHUXAET NOCIeonepaLoHHY 60Mb U OTeK, yCKopsieT PyHKLN-
OHaJIbHOE BOCCTaAHOB/IEHME U MOBbLILLAET YOO0BAETBOPEHHOCTb NALMEHTOB, YTO AeNaeT ee NPeanoyTUTENb-
HbIM METOAO0M B NapOAOHTONIONMYECKON NPaKTUKE.

Kniouesble cnoBa: ANOOHbIN Nasep, GppeHoToMus, rybHas yaaeyka, napogoHTONorus, paHa0M1U3NpPoBaHHOEe
KOHTPOJSIMPYEMOE NCCea0BaHme.

UHdopmauumsa o ctatbe: noctynuna — 17.11.2025; ncnpasnena — 24.12.2025; npuHata — 05.01.2026
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLa0T 06 OTCYTCTBUN KOHPNUKTA UHTEPECOB.

BnarogapHocTu: ABTOPbI BbipaxatoT 6aroaapHocTb kadenpe napoaoHTONIONMN CleumnasibHOro cTomMaTto-
niornyeckoro ueHTtpa «Anb-danax» 3a Ux 1106€3HYI0 NOMOLL U COTPYAHNYECTBO.

Ana umtupoBaHua: Kagxum M.IO., Axmepn C.C., DHe3u X.X. BnnaHue gnogHoro nasepa (810-980 HMm) Ha
nleyeHne rybHoOM y3aeyuku YentcTen: KInHMYeckoe ncecnegosanne. 9Hao4oHTus Today. 2026;24(1):49-57.
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INTRODUCTION

The frenum is a delicate mucosal fold composed of
muscle fibers and connective tissue that anchors the
lip and buccal mucosa to the underlying periosteum.
During normal growth, the attachment of the frenulum
typically migrates apically as the alveolar bone devel-
ops vertically, often becoming less prominent [1-11].
Frenums in the oral cavity are categorized based on
anatomical location as labial, lingual, or buccal. The
labial frenum is further classified into superior and in-
ferior types depending on its position. From a clinical
perspective, frenal attachments are divided based on
their insertion level into four types:

1) mucosal - fibers attach at the mucogingival
junction;

2) gingival - fibers attach to the attached gingiva;

3) papillary - fibers extend into the interdental
papilla;

4) papillary Penetrating - fibers extend beyond
the alveolar process to the palatine papilla [2; 9].

Excessively high frenal attachments may cause
a continuum of clinical problems, including midline di-
astema, recessive gingiva, poor oral health, and shal-
low vestibular depth. It can also be aesthetically inap-
propriate and hinder the preservation of periodontal
health due to such pathology. It was suggested that
surgical correction, usually consisting of a frenotomy
or frenectomy, is indicated by:

1) high frenular attachment in a patient with midline
diastema;

dHdodoHmus
————TLT

2) flat interdental papillae in co-existence with
a closely related frenulum that contributes to the posi-
tion of the gingival margin, resulting in recession and
plaque accumulation;

3) an aberrant frenulum in relation to poorly attached
gingiva and a shallow vestibule [3; 9].

Frenotomy is a minor surgery wherein the frenal at-
tachment is removed or redone in order to relieve mus-
cular tension and fix normal oral functionality. Aesthetic
considerations and the quest for improved tooth ap-
pearance also support the need to intervene in a few
cases. Gingival recession may be aggravated when
there is excessive tension on the soft tissues due to the
proximity to the gingival margin.

Dental lasers have become practical alternatives
to traditional scalpel-based methods in contemporary
periodontal practice [5]. In the (810-980 nm) wave-
length range, diode lasers have become commonly
used in soft-tissue surgery since water-containing tis-
sues highly absorb them. The minimal contact with the
hard tissues, such as the enamel, makes these devices
intraoral. Since oral soft tissues contain more than 90%
water, diode lasers offer safety, reduced invasiveness,
and therapeutic functionality. In addition, diode lasers
are small, affordable, and less technique-sensitive, thus
increasing their clinical utility [4].

The research involves a comparative study of fre-
num management under laboratory conditions, com-
paring two modalities: a diode laser dual wavelength
(810-980 nm) and conventional scalpel dissection.
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These goals are to evaluate and compare clinical out-
comes, including healing time, pain management,
hemorrhage, and postoperative morbidity, to explain
the comparative benefits and drawbacks of each
method. The study also compares postoperative an-
algesia, hemorrhage, edema, functional oral recovery,
and patient satisfaction using the two interventions.

MATERIALS AND METHODS

Setting and design

This investigation was performed at the Department
of Periodontics, AL Falah Specialized Dental Center,
Baghdad, Iraq, over eight months between 2024 and
2025. It was designed as a parallel, randomized, con-
trolled clinical trial comparing diode-laser and conven-
tional scalpel frenotomies. The trial was reported in ac-
cordance with the Consolidated Standards of Reporting
Trials (CONSORT) guidelines [9]. The overall process of
patient enrollment, allocation, follow-up, and analysis is
summarized in the CONSORT flow diagram (Fig. 1).

Study population

Inclusion criteria

Patients were eligible if they:

1. We’re undergoing fixed orthodontic treatment of
the maxilla or both jaws.

2. Presented with a midline diastema between the
maxillary central incisors due to a high labial frenum at-
tachment.

3. Were systemically healthy.

4. Maintained good oral hygiene.

5. Had a clinical need for frenectomy.

Assessed for eligibility
(n=92)
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Exclusion criteria

Patients were excluded if they:

1. We’re undergoing active periodontal treatment of
the anterior maxilla.

2. Had a dental diastema unrelated to high frenum
attachment.

3. Were uncooperative with dental treatment.

Patients were selected by convenience sampling
from those referred to periodontal and orthodontic
clinics.

Sample size and randomization

a total of 50 patients, aged 12-55 years, were en-
rolled in the study. Participants were randomly assigned
to two groups using simple randomization:

Group | (Laser group): Diode laser frenotomy
(n = 25).

Group Il (Scalpel group): Conventional scalpel
frenotomy (n = 25).

All procedures were performed by a single experien-
ced operator.

Interventions

Anesthesia

Local infiltration anesthesia (2% lidocaine with
1:80,000 epinephrine) was administered when re-
quired. All patients in both the scalpel and laser groups
required anesthesia.

Scalpel Technique (Control group): Following
local infiltration anesthesia, the lip was retracted to
put the frenum in tension. The frenum was stabilized
with a hemostat. To release the fibrous attachment,

Excluded (n = 31)
Not meeting inclusion criteria

Randomized
(n=61)

Allocated to frenotomy with diode laser (n = 30)
Received allocated intervention

Lost to follow up (n = 5)
Failed to visit for follow up after completion
of the treatment

Analyzed (n = 25)
Excluded from analysis (n = 5)
Incomplete follow up

Allocated to frenotomy with diode scalpel (n=31)
Received allocated intervention

Lost to follow up (n = 6)
Failed to visit for follow up after completion
of the treatment

Analyzed up (n = 25)
Excluded from analysis (n = 6)
Incomplete follow up

Fig. 1. Consort flow diagram depicting patient enroliment, randomization, allocation, and analysis
in a clinical trial comparing diode laser and scalpel frenotomy

Puc. 1. narpamma notoka CONSORT, gemMoHcTpupytoLwas Habop NaunueHToB, paHaOMU3aLNIO,
pacrnpeneneHne nNo rpynnam u aHanns B KIIMHUYECKOM UCCieAoBaHNU, CpaBHUBaloLWeM GPeHOTOMUIO

C ncnosib3oBaHnemM oMoOHOro nasepa n ckanbnensa
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a controlled scalpel incision was made, and muscle
fibers extending toward the papilla or periosteum were
detached as needed. Fibrous tissue was excised as
needed, and after proper release was confirmed, the
wound was sutured (Fig. 2).

Diode Laser Technique (Experimental group):
In the experimental group, labial frenotomy was per-
formed using a QuickLase DentalLase diode laser dual
wavelength (810-980 nm, 1.2 W, continuous wave
mode) with a 400 um initiated fiber tip applied in a light,
contact brushing motion under aseptic conditions. Both
operator and patient wore wavelength-specific protec-
tive eyewear. The frenum was ablated in a controlled,

layer-by-layer manner until adequate release was
achieved. Immediate hemostasis was obtained without
the need for sutures, and the wound was left to heal by
secondary intention (Fig. 3).

Postoperative care

All patients received standardized instructions:

1. Soft, cold diet for the first 12 hours.

2. 0.12% chlorhexidine gluconate rinse once daily
for 5 days.

3. Ibuprofen 200 mg if needed for pain relief, with
additional analgesics permitted at patient discre-
tion [9].

D

Fig. 2. Surgical blade technique for labial frenotomy in a 43-year-old female patient: (A) Preoperative view
showing a thick and high-attached labial frenum; (B) Frenotomy performed using a scalpel with precise incision
and release of the fibrous attachment, followed by suturing; (C) One week postoperatively, satisfactory healing
is observed with mild scarring; (D) One month after surgery, the mucosa appears healthy, and the surgical site

shows stable healing with minimal visible scarring

Puc. 2. MeToanka nabranbHo GPeHOTOMUN C UCNOSb30BAHNEM cKaNbnens y 43-neTHel nauneHTKn:

(A) npeponepaunoHHbI BUA: TOSICTas U BbICOKO NpUKpenieHHasn rybHas ysaedka; (B) BbinonHeHne ¢ppeHoToMUm
C MOMOLLbIO CKasbMNens ¢ TOYHbIM Pa3pe3oM U 0CBOOOXAeHMEM HMOPO3HOIO NPUKPENIEHUS, NOCeayloLLee
HanoxeHue WBOB; (C) Yepes Heaeno Noce onepaumm OTMeYaeTCs YA0BIETBOPUTENbHOE 3aXKMBNEHNE

C He3HaunTebHbIMK pybuamu; (d) yepes MecsL, Nocne onepaunmn cnmanctas 060a04Ka BeIFSAUT 340P0BOWA,
XUPYPrMYeckmin y4acToK 3aXXunn cTabunbHo, BUAUMbIE PyOLbl MUHVMAaTTbHbI

dHdodoHmus
T
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C

D

Fig. 3. Diode laser (810-980 nm) technique for labial frenotomy in a 53-year-old female patient: (A) Preoperative
view showing a thick and high-attached labial frenum; (B) Frenotomy performed using a diode laser (810—980 nm)
under local anesthesia, allowing for precise incision and minimal bleeding; (C) One week postoperatively,

the surgical site shows satisfactory healing with minimal edema and no signs of infection; (D) One month

after the procedure, the mucosa appears healthy with smooth tissue continuity and no visible scar formation

Puc. 3. MeToaunka nabuanbHoii ppeHOTOMUM C UCNoNb3oBaHMeM anoaHoro nasepa (810-980 HM) y 53-neTHen
naumeHTkn: (A) NnpegonepaumoHHbIA BUA: TONCTas U BbICOKO NMpuUKpenneHHas ryoHas ysaeuka; (B) dpeHoTtomus
BbIMOJIHEHA C NCNONb30BaHMeM AnoaHoro nasepa (810-980 HM) noa MecTHOW aHecTe3unein, obecneynBas TOHHbIN
paspes 1 MMHUMasnbHoe KposoTedeHue; (C) Yepes Hegenio nocne onepauyv XMpypruyecknii y4acTok 3axmi
YOOBNETBOPUTESNIbHO, C MUHUMAJIbHbIM OTEKOM 1 6€3 NpU3HakoB nHdekunn; (D) yepea mecsu, nocne npoueaypbl
cnuancTtas 060104Ka BbIMSauT 340P0BON, TKaHb POBHASA U HEMPEPbLIBHANA, BUAMMbIX PyOLOB HE 0OHapPYXeEHO

Outcome measures

Clinical parameters

Postoperative outcomes were assessed on day 1
and atweeks 1, 2, and 4. The following parameters were
recorded:

1. Pain: Pain was rated on a verbal rating scale
(VRS) to assess severity during the first 7 days after
the operation. The other levels of pain were rated as 0
(no pain), 1 (substantial discomfort), 2 (moderate pain),
and 3 (severe pain). Participants were advised to record
their pain experience in a specific form at any time they
deemed appropriate [10].

2. Bleeding: To determine intraoperative bleeding,
clinical assessments were conducted and categorized
as follows: no bleeding = 1, self-limiting = 2, requires
pressure = 3, requires coagulation = 4, and requires li-
gation =5 [11].

3. Edema: Clinical assessment of postoperative
swelling was scored as no swelling = 1, very slight = 2,

moderate (noticeable but not interfering) = 3, severe
(prevents eating) = 4, and very severe (prevents eating
and limits mouth opening) =5 [12].

4. Oral function: assessed at follow-up appoint-
ments based on the ability to consume food, speak, and
uphold oral hygiene; “No Interference” = 0, “Mild Inter-
ference” = 1, “Moderate Interference” = 2, and “Severe
Interference” = 3 [13].

5. Patient satisfaction: After the follow-up period
had ended, the overall level of satisfaction with the out-
come was assessed. The following categories were
used to classify the results: excellent (76-100%), good
(51-75%), fair (26—-50%), and poor (0—-25%) [13].

Assessment schedule

1. Pain, bleeding, and edema: measured on day 1
and at weeks 1, 2, and 4.

2. Oral function and satisfaction: assessed at the
same intervals.

Tom 24 N2 1/2026 | Endodontics
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Statistical analysis

SPSS version 26 was employed to analyze the data.
Categorical data were presented as frequencies and
percentages, and continuous data were expressed
as the mean * standard deviation (SD). Normality was
tested using the Kolmogorov—Smirnov test. Inter-group
comparisons of continuous variables (pain, bleeding,
edema, oral function, satisfaction) were performed with
the Mann-Whitney U test. A p-value < 0.05 was consi-
dered statistically significant.

RESULTS

A total of 50 patients diagnosed with high labial fre-
num were enrolled and completed the study. The study
population included 38 females and 12 males, with an
age range of 12-55 years. Participants were equally
distributed, with 25 patients undergoing frenotomy
using a diode laser (Group I) and 25 patients treated with
the conventional scalpel technique (Group Il). Baseline
demographic and clinical characteristics were compa-
rable between the two groups, as shown in Fig. 4.

%

90
80+
70+
60+
50+
40+
30+
20+ 16
10+
0

84 80

Surgical group
Il Male

Diode laser group
Female

Fig. 4. Distribution of sex group in both diode laser
and surgical groups in patients with labial frenum

Pwuc. 4. PacnpegeneHune no nony B rpynnax gunogHoro
nasepa u ckanbnens y naumMeHToB C rybHOM y3ae4kon

During the procedures, all patients in the scalpel
group and diode laser group required local anesthesia.
Intraoperatively, all laser-treated sites demonstrated
adequate coagulation with no bleeding, while all scal-
pel-treated sites exhibited bleeding that required sutu-
ring. None of the diode laser cases required sutures.

Postoperative pain scores were significantly lower in
the diode laser group at all time points through week 2.
On day 1, the mean pain score was 1.6+0.5 in the di-
ode laser group compared with 2.52+0.51 in the scal-
pel group (p <0.001). At week 1, pain decreased to
0.84+0.69 in the diode laser group and 1.84+0.80 in
the scalpel group (p < 0.001). At week 2, no pain was
reported in the diode laser group, while mild pain per-
sisted in the scalpel group (1.44+1.04; p < 0.001). By
week 4, both groups were pain-free (Table 1).

Bleeding was minimal in the diode laser group
throughout the study. On day 1, mean bleeding scores
were 0.36+ 0.49 in the diode laser group versus
2.08+1.04 in the scalpel group (p < 0.001). At week 1,

dHdodoHmus
————TLT

bleeding was absent in the diode laser group but
persisted in the scalpel group with a mean score of
1.24+1.13 (p < 0.001). From week 2 onwards, no blee-
ding was reported in either group (Table 2).

The diode laser treatment significantly reduced ede-
ma in the group. The mean edema score was 1.28+0.46
for the diode laser group on day one, which was signifi-
cantly lower than the score of 2.24+0.66 for the scalpel
group (p < 0.001). The edema reduced to 0.56+0.51 in
the diode laser group and 1.80 0.82 in the scalpel group
at week 1 (p < 0.001). According to Table 3, there was
no observable edema in either group between weeks
two and four.

Oral function recovery was faster in the diode la-
ser group. On day 1, the mean oral function score was
0.40%£0.50 in the diode laser group compared with
0.00 £ 0.00 in the scalpel group (p =0.001). At week 1,
scores were 1.08+0.57 and 0.32%0.48, respectively
(p < 0.001). By week 4, both groups showed substantial
improvement, with significantly better outcomes in the
diode laser group (2.36+0.81 vs. 1.76+0.66; p = 0.006)
(Table 4).

Table 1. Mean pain score in patients with labial frenum
operations

Ta6nuuya 1. CpegHuin nokasartesib 6011 y NaLuneHTOB
rnocne onepauwnii Ha rybHow ysaedke

Pain Index (1 to 5)

. Mann-Whitney Sig
Duration | Groups Utest Zvalue (Pvalue)
Day1 90 -4.775 <0.001
Week1 123 -3.920 <0.001
Avs. B
Week?2 62.5 -5.507 <0.001
Week4 312.5 0 1

Note. A — Diode laser group; B — Surgical group. Statistical
significance was set at p < 0.05.

lMpumeyvanmne. A — rpynna ¢ gnogHbiM nasepom; B — xupyprum-
yeckas rpynna. Ctatuctunyeckass 3Ha4MMOCTb YCTaHOBJeHa
Ha ypoBHe p < 0,05.

Table 2. Mean bleeding score in patients with labial
frenum

Tabnuua 2. CpeaHuii nokasaTesib KPOBOTEYEHUS
y NauneHToB c rybHo y3ae4kon

Bleeding index (1 to 5)
. Mann-Whitney Sig
Duration | Groups Utest Zvalue (Pvalue)
Day1 64.5 -5.025 <0.001
Week1 100.0 -4.903 <0.001
Avs.B
Week?2 312.5 0 1
Week4 312.5 0 1

Note. A — Diode laser group; B — Surgical group. Statistical
significance was set at p < 0.05.

lNMpumeyvarHune. A — rpynna ¢ onoaHsIM nasepom; B — xmpypru-
yeckaq rpynna. Ctatnctnyeckas 3Ha4MmMOCTb YCTaHOBEHA
Ha ypoBHe p < 0,05.
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Table 3. Average of characteristic oral edema
in patients with labial frenum operations

Ta6nuua 3. CpeaHuin nokasaresib oTeka noaocTu pra
y NaumMeHTOoB NnocJie onepawmii Ha rybHol y3aedke

Edema index (1 to 5)

. Mann-Whitney Sig
Duration | Groups Utest Zvalue (Pvalue)
Day1 93.5 -4.592 <0.001
Week1 7 -4.931 <0.001
Avs.B
Week?2 312.5 0 1
Week4 312.5 0 1

Note. A — Diode laser group; B — Surgical group. Statistical
significance was set at p < 0.05.

lMpumeyvaHme. A — rpynna ¢ AuoaHbIM nasepom; B — xupyprun-
yeckaq rpynna. Ctatnctnyeckas 3Ha4MmMOCTb YCTaHOBEHA
Ha ypoBHe p < 0,05.

Table 4. Average of characteristic oral function criteria
in patients with labial frenum operations

Ta6nuua 4. CpegHue nokasatenm GyHKLUNOHabHbIX
KpUTEPUEB NOMOCTU PTA Yy NALMEHTOB NOCJIE OnepaLmin
Ha rybHon y3aeyke

Function index (1 to 5)

. Mann-Whitney Sig
Duration | Groups Utest Zvalue (Pvalue)
Day1 187.5 -3.500 0.001
Week1 117.5 -4.203 <0.001
Avs.B
Week?2 57.5 -5.673 <0.001
Week4 180.5 -2.724 0.006

Note. A — Diode laser group; B — Surgical group. Statistical
significance was set at p < 0.05.

lMpumeyarHue. A — rpynna ¢ AMoAHbIM nasepom; B — xupyprum-
yeckas rpynna. Ctatuctnyeckass 3Ha4MMOCTb YCTaHOBJIEHA
Ha ypoBHe p < 0,05.
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Fig. 5. Postoperative Satisfaction score in the diode
laser and surgical groups in patients with labial frenum
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Patient satisfaction was consistently higher in the
diode laser group throughout the study period. On
day 1, mean satisfaction scores were 0.23+0.13 in the
diode laser group and 0.10+0.00 in the scalpel group
(p < 0.001). At week 1, scores increased to 0.45+0.15
and 0.24+0.12, respectively (p < 0.001). By week 4, sat-
isfaction reached 0.89+0.03 in the diode laser group
and 0.77+0.12 in the scalpel group (p<0.001), as
shown in Fig. 5.

Diode laser frenotomy demonstrated superior clini-
cal performance compared with the conventional scal-
pel technique. The laser method reduced the need for
anesthesia and sutures, and improved postoperative
outcomes in pain, bleeding, edema, oral function, and
patient satisfaction.

DISCUSSION

It is a randomized controlled clinical trial that as-
sessed the clinical effectiveness of diode laser freno-
tomy compared with the standard scalpel approach for
the treatment of labial frenum attachments and repor-
ted on intraoperative and postoperative outcomes. The
study found that diode laser frenotomy showed better
clinical outcomes across several parameters, including
intraoperative hemostasis, postoperative pain severity,
edema resolution, functional recovery, and patient sa-
tisfaction.

One key benefit of the intraoperative setting noted
with the diode laser method was its high hemostatic ef-
fect. None of the patients who were treated using laser
needed to be sutured, but all the patients who partici-
pated in the scalpel group had to be sutured due to the
intraoperative bleeding. The results are consistent with
the conclusions of earlier studies by Sobouti et al. and
Paleriya et al., which placed significant emphasis on the
powerful coagulative capabilities of diode lasers for the
treatment of soft tissue. Maintaining a clean field with
no blood improves visualization during the operation,
reduces its duration, and increases precision [7; 9].
All of these benefits make the recovery process more
predictable and quicker, and they add to patient com-
fort. In line with this, the diode laser is an effective, pa-
tient-friendly apparatus in oral soft-tissue dental sur-
gery [14-16].

The diode laser group reported a significantly lo-
wer rate of postoperative pain, as indicated by steadily
low Visual Analogue Scale (VAS) scores during the first
and second postoperative weeks. By the fourth week,
both groups reported no pain. These findings are con-
sistent with previous studies showing that laser-based
operations are associated with reduced postopera-
tive discomfort compared with scalpel-based opera-
tions [4; 5; 13]. The analgesic effects of laser irradiation
could be explained by its ability to close sensory nerve
endings and alter the production of inflammatory me-
diators in the surgical area [10].

On the same note, postoperative edema was sig-
nificantly reduced in patients in the diode laser group,
especially in the initial phase of healing. This finding
is consistent with the results of Agha and Polenik and
Menziletoglu et al., who stated that laser-assisted cuts
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lead to reduced collateral tissue damage, thereby re-
ducing inflammatory oedema, and that wounds heal
more properly. The decreased mechanical manipula-
tion and photobiomodulatory activity of the diode lasers
are likely to be accountable factors in catalyzing these
desirable healing dynamics [11; 12].

Functional recovery, as measured by mastication,
speech, and oral hygiene maintenance, was previously
observed in patients who received diode laser treat-
ment. Resuming normal oral operations is paramount
to the patient’s quality of life. These findings agree with
Vincent et al. [10], who described functional recovery
as one of the key determinants of patients’ preference
for laser-based surgical procedures. Therefore, overall
patient satisfaction was significantly greater in the dio-
de laser group, reflecting the combined effects of less
postoperative pain, less edema, no sutures, and rapid
restoration of oral function. Patient-reported satisfac-
tion has become a critical outcome measure in modern
oral surgery research [17-19].

However, some limitations should be mentioned.
Although the sample size was large enough to detect
statistically significant clinical differences, it might not
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