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Abstract

INTRODUCTION. Orthognathic surgery aims to restore the anatomical shape, spatial position of the man-
dible, and normalize its functions, thereby improving facial aesthetics and patients’ quality of life. However,
the postoperative period is often accompanied by complications such as edema, pain syndrome, decreased
sensitivity, and soft tissue induration. Currently, there is a lack of systematic data on early postoperative re-
covery, highlighting the need for new rehabilitation methods.Kinesiotaping has proven to be an effective non-
pharmacological technique that reduces edema and hematomas, regulates the tone of masticatory muscles,
improves microcirculation, and accelerates rehabilitation. Its mechanism of action is based on the stimulation
of skin and fascial receptors, promoting pain relief and muscle function recovery. This study aims to assess
the effectiveness of kinesiotaping in patients undergoing orthognathic surgery.

AIM. To analyze the effects of kinesiotaping on the rehabilitation process of orthodontic patients after orthog-
nathic surgery.

MATERIALS AND METHODS. The study included 20 patients who underwent unilateral kinesiotaping (left
side) in the postoperative period. To assess postoperative edema severity, facial symmetry was analyzed
using frontal photographs, measuring facial width indices at various anatomical landmarks (Fr-Fl, Zyl-Zyr,
NmI-Nmr, NcI-Ncr, Gol-Gor) on the 1%, 2", and 7" postoperative days.Functional diagnostics of the maxillofa-
cial muscles included myotonometry and electromyography (EMG). Myotonometry measured the tone of the
masticatory muscles at rest and during maximal voluntary contraction, comparing the results with normative
values. EMG analyzed the bioelectrical activity of the temporal, masseter, suprahyoid, and sternocleidomas-
toid muscles. The assessment was conducted using ARV (Averaged Rectified Value) and RMS (Root Mean
Square) parameters at rest and during maximum occlusion.

RESULTS. Maximum edema was observed on the 2" postoperative day, but it was less pronounced in the
kinesiotaping group: a 20% reduction in the nasal wings area and a 17% reduction in the lower face. By the 7"
day, edema decreased more significantly on the taped side. Myotonometry showed a preoperative difference
in masticatory muscle tone of 11.9% between the sides. After kinesiotaping, tone normalization was faster —
reducing the difference by 64.1% compared to 7.1%. EMG analysis revealed that on the 7" postoperative day,
bioelectrical activity in untaped muscles exceeded normal values (masseter: +83.8%, temporal: +112%). On
the taped side, EMG readings were closer to normal, and by the 21st day, they had fully stabilized. Kinesiotap-
ing effectively reduces postoperative edema, normalizes muscle tone and bioelectrical activity, and acceler-
ates rehabilitation.

CONCLUSIONS. In the early postoperative period, kinesiotaping using a fascial technique without pressure
alleviates pain, restores muscle function, and facilitates the resumption of orthodontic treatment, ultimately
reducing overall rehabilitation time.
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Pesiome

BBELOEHMWE. OpTorHatuyeckas xmpyprus HanpasieHa Ha BOCCTaHOBNEHWEe aHaTOMU4eckon dopmebl, Npo-
CTPAHCTBEHHOIO MOJIOXEHUS HUXHEN HENIOCTN N HOpManusauunio ee GyHKUNIA, 4TO ynydluaeT 3CTeTUKy nuua
N Ka4yeCTBO XM3HM nauueHToB. OAHAKO MOCNEeOnepaumMoHHbI Nepnos COnpoBOXAAETCS PALOM OCHIOX-
HeHI/II7I, BK/1lO4aA OTEKWU, 6onesoii CUHAOPOM, CHMXEeHNe 4yBCTBUTEJSIbHOCTU N YNNOTHEHUE MATKNX TKaAHEWn.
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B HacToSLee BpeMs CyLLLECTBYET HEAOCTATOK CUCTEMATU3NPOBAHHbLIX AAHHbBIX O PAHHEM NOCNeonepauoH-
HOM BOCCTaHOBJIEHMN MALMEHTOB, YTO 0OyCNaBaMBaeT HEOOXOAMMOCTb NOMCKA HOBbIX PEAOUAINTALLMOHHbIX
MeToank. KnHeamoTerinnpoBaHme 3apekoMeHaoBano ceds kak apPeKTUBHbIN HEMeANKaMEeHTO3HbIN MeTof,
CMOCOOCTBYIOLLNIA YMEHBLUEHUIO OTEKOB N FEMATOM, PEryASLNM TOHYCA XeBaTeflbHbIX MbILULL, YYHLEHWIO
MUKPOLIMPKYNSLMN N YCKOPEHUIO peabunutaumn. Ero npuMeHeHne OCHOBaHO Ha MeXaHu3me CTUMYNALUN
peuenTopoB KOXKU 1 dacuuin, 4To cnocobcTByeT 06e36011MBaHNIO M BOCCTAHOBNIEHMIO MbILLEYHON DYHKLWN.
B cBA3K € 3TM nccnenoBaHne HanpaBneHo Ha OueHKY 3P PEKTUBHOCTU KMHE3UOTENNMPOBAHNS Y NALMEH-
TOB NOCJ/E OPTOrHATMYECKOM onepauunn.

LLENb. AHann3 oencTBnsa KMHE3MOTENMNOB B NpoLecce peadbunntaumm opToa0OHTUYECKUX NALUMEHTOB Nocne
opTOorHaTM4eckon onepaumnn.

MATEPUAbI N METOAbI. B nccnepoBaHue BktoYeHbl 20 naumMeHToB, KOTOPbIM MPOBOAMIIOCH OAHOCTOPOH-
HEee KNMHE3NOTENNMNPOBAHME (1eBasi CTOPOHA) B NOCNE0NEPaLMOHHbBIN NEPUOL,

J1ns OLEeHKN BbIPAXXEHHOCTU NOCe0NepauMoHHOro otTeka aHaanm3npoBaam CUMMETPUYHOCTb nua No GoTo-
rpadpuam aHdac, namMepss MHOEKCHl MOMYLWMPWHBI Uua B PasnnyHbiX aHaTOMUYeckmnx opuenTupax (Fr-Fl,
Zyl-Zyr, NmI-Nmr, Ncl-Ncr, Gol-Gor) Ha 1-e, 2-e 1 7-e CyTKu nocne onepaunu.

dyHKUMOHaIbHAaA AMarHOCTYKa MbILLLL YeJlOCTHO-INLEBOM 06/1acTy BKJIlOYana MMOTOHOMETPUIO N SN1IEKTPO-
Munorpaduio. MMOTOHOMETPUS onpeaensna TOHYC XeBaTeslbHbIX MblLUL, B MOKOE 1 NPy MakcumanbHOM BoJie-
BOM CXaTun C NOCAEAYIOLLNM CPAaBHEHWNEM NOYHYEHHbIX JAaHHbIX C HOPMaTMBaMn. AnekTpommorpadust aHanm-
3npoBana 61Mo3NEeKTPUYECKYIO aKTUBHOCTb BUCOUHBIX, XXE€BATESbHbIX, HaAMOAbA3bIYHBLIX M FPYANHO-KIIOYMYHO-
cocueBuaHbIX Mbily,. OueHka nposoannack no nokasartenam ARV (ycpeaHeHHoe BbINpsMIEHHOE 3HaYeHune)
1 RMS (cpenHekBaapaTuyHOe 3Ha4YeHne curHana) B nokoe 1 npu MakcumMasibHOM CMbIKaHWUM 3yOHbIX PSO0B.
PE3YJIBTATbI NCCNEOOBAHUA. MakcumanbHbIi OTEK OTMEYEH Ha 2-e CYyTKM nocne ornepauuu, HO B rpyrn-
ne ¢ KNHeE3MOTENNMPOBaHMEM OH Oblfl MeHee BblpaxkeH: B 06/1aCTh KpblibeB HOoca (Ha 20%) 1 HUXHEN YacTu
nmua (Ha 17%). K 7-M cyTkam OoTek yMeHbLUWSICS 3Ha4MTeNlbHEE Ha CTOPOHE TelnnpoBaHusa. MMOTOHOMETpUS
rnokasana, 4To pasHuLa B TOHYCE XeBaTesbHbIX MbILLL, MeXAy CTOpoHaMu Ao onepauunmn coctaensana 11,9%.
Mocne TenupoBaHns TOHYC HOpManM3oBasca ObICTpee — CHUXeHue pasHuLbl Ha 64,1% npoTuB 7,1%. Anek-
TpoMuorpadus BbisiBUNA, YTO HA 7-€ CYTKN BLUonoTeHuMan Mol 6e3 TeNNMPoBaHMs NPEeBbILLAN HOPMY (ke-
BaTesbHble — Ha 83,8%, BUCOYHbIE — Ha 112%). Ha cTopoHe TennmpoBaHns nokasaTenm Obinv 6anxe K Hopme,
a Kk 21 gHi0 NONHOCTLIO cTabunmanposanncek. KnHeamnoternmposaHue adpdOEKTUBHO CHMXAET OTeK, HopMasn-
3yeT TOHYC N BNO3NEKTPUYECKYIO aKTUBHOCTb XXEBATESIbHbIX MbILLLL, YCKOPSAS peabunmraunio.

BbIBOZbl. B paHHeM nocneonepaunoHHOM neproae KMHe3noTennmpoBaHme ¢ dacumanbHol TEXHUKON 6e3
[aB/IEHNS CHMXAET 60/1b, BOCCTaHaBNBAET MbILLEYHYIO PYHKLMIO U YCKOPSIET BO3OOHOBNEHNE OPTOAOHTU-
4eCKOro fevyeHuns, cokpalLas obuime cpokm peabunuraumm.

KnioueBble cnoBa: peabunutauusi, opTorHaTnieckas Xmpyprmsi, KOMOMHUPOBAHHOE ieHeHne
UHdopmauumna o ctatbe: noctynuna — 07.10.2024; ncnpaeneHa — 03.12.2024; npuHata — 29.12.2024
KoH®AUKT nHTepecos: aBTOPbl COOOLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.

BnaropgapHocTu: GHAHCUPOBAHME U HANBMOYaNbHbIE 611arofapHOCTY AN OEKNAPUPOBAHNSA OTCYTCTBYIOT.

Ana umtuposaHua: Cnadkosckuin P.N., Apobbiwwesa H.C., Cnabkoeckas A.b. 3Ha4yeHMe kKMHe3noTennmposa-
HUS B peabunmtauum naumeHToB Nocie opTorHaTuyeckon onepaumn. SHaoaoHTus Today. 2025;23(1):158-169.
https://doi.org/10.36377/ET-0080
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INTRODUCTION

Ensuring optimal conditions for full rehabilitation in
the postoperative period remains a pressing issue at all
stages of combined treatment for jaw anomalies. The
primary postoperative complaints of patients are pro-
gressive edema, followed by reduced sensitivity and
soft tissue induration. While these conditions typically
resolve within a few months, complications may arise,
and many patients require a faster recovery due to vari-
ous social factors.

This study examined 20 patients with jaw anomalies
who underwent unilateral kinesiotaping in the postope-
rative period. Diagnostic methods were used to assess
facial symmetry, masticatory muscle tone, and bioelec-
trical activity of the maxillofacial muscles. A comparative
analysis demonstrated that, in the early postoperative
period, kinesiotaping can be recommended using the
fascial correction technique without pressure, which in-
volves shifting the skin over the fascia. This technique
facilitates pain relief, restores muscle function, accele-
rates the resumption of orthodontic treatment, and ulti-
mately shortens the overall treatment duration.

Surgical treatment of patients with jaw deformities
is a critical and complex task. Restoring the anatomical
shape and proper spatial position of the mandible, nor-
malizing its functions, ensuring harmonious develop-
ment of the facial skeleton, and prosthetic rehabilitation
contribute to improved mastication, speech, and facial
aesthetics [1-3].

Rehabilitation after orthognathic surgery involves
addressing multiple postoperative complications, in-
cluding nausea, edema, pain relief, discomfort reduc-
tion, and the restoration of oral function, normal daily
activity, and lifestyle. However, there is limited system-
atic medical documentation on the condition of patients
during the first few weeks or months post-surgery, as
well as on the time required for recovery and return to
normal life [4-8].

Inrecent years, increasing patient demands have led
dental specialists to focus on the need for accelerated
rehabilitation methods. A new approach to postopera-
tive recovery emphasizes that pharmacological inter-
ventions alone may not always yield the desired thera-
peutic effect and may sometimes cause adverse side
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effects (toxicity, allergies) due to frequent use. Con-
sequently, interest has grown in non-pharmacological
therapies such as physiotherapy, reflexotherapy, ma-
nual therapy, and massage [9-13]. Despite continuous
advancements in rehabilitation techniques, challenges
persist in optimizing recovery strategies, necessitating
the exploration of new approaches for more effective
patient management.

Recently, kinesiotaping has been introduced in den-
tistry as a method to reduce edema and hematomas,
regulate muscle function by modifying muscle tone,
enhance kinesthesia, and, consequently, accelerate
rehabilitation. Pain reduction through kinesiotaping
is achieved via two primary mechanisms: activation of
afferent signaling through thick myelinated fibers and
improved microcirculation in connective tissues. Kine-
siotape stimulates tactile and baroreceptors, sending
afferent signals to the dorsal horn of the spinal cord,
thereby reducing pain while enhancing tissue microcir-
culation [14].

The elastic properties of kinesiotapes closely re-
semble those of the skin. Their mechanism of action
extends beyond muscle movement; they also facilitate
venous return and lymphatic drainage. Since lymphatic
fluid movement is entirely dependent on muscle acti-
vity, any dysfunction in muscle function can contribute
to the development of various pathological symptoms.
Therefore, greater attention must be given to muscle
function restoration to activate and expedite the hea-
ling process [15; 16]. If a muscle is injured, lymphatic
drainage is impaired, leading to increased pressure on
pain receptors, which transmit discomfort signals to
the brain (myalgia).

AIM

To analyze the effects of kinesiotaping on the reha-
bilitation process of orthodontic patients after orthog-
nathic surgery.

A
Fig. 1. Unilateral kinesiotaping after orthognathic surgery: A — frontal view, B — profile view
Puc. 1. OgHOCTOPOHHEE TENNMPOBAHWE OpTOrHaTnyeckom onepaunmn: A — aHdac, B — npodunb

dHdodoHmus
————TLT
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MATERIALS AND METHODS

A total of 20 patients were examined, all of whom un-
derwent unilateral kinesiotaping (on the left side) after
surgery (Fig. 1).

To assess the severity of postoperative edema, fa-
cial symmetry was evaluated using frontal photographs
by measuring reference anatomical landmarks on both
the left and right sides relative to the midline on the 1%,
2" and 7™ postoperative days. Symmetry was deter-
mined based on facial width indices, including the ratio
of hemifacial width at the mid-forehead (Fr and Fl), the
zygomatic arches (Zyl-Zyr), the nasal bridge (NmI-Nmr),
the nasal wings (Ncl-Ncr), and the mandibular angles
(Gol-Gor).

Functional diagnostic methods, including myoto-
nometry and electromyography (EMG) of the maxillo-
facial muscles, were used to assess muscle function.
Myotonometry determined the compliance of the mas-
ticatory muscle motor zone to indentation by an electro-
myotonometer probe, which was interpreted as muscle
tone. The examination was conducted three times: at
physiological rest of the mandible (relaxed muscle tone)
and during maximum voluntary contraction (contracted
muscle tone). The results were analyzed by comparing
differences between the right and left sides and with
normative values established by T.V. Lisova [17].

Electromyography was performed to assess the
bioelectrical activity of the maxillofacial muscles. The
study analyzed biopotentials (BP) in muscles involved in
mandibular elevation, including the anterior parts of the
right and left temporal muscles (Tp and Tl) and the right
and left masseter muscles (Mp and MI). Additionally,
muscles involved in mandibular depression, such as the
right and left suprahyoid muscles (Shp and Shl), were
examined, along with the cervical muscles responsible
for maintaining head position and stabilizing the mandi-
ble at rest—specifically, the right and left sternocleido-
mastoid muscles (Scp and Scl).

Volume 23, no. 1/ 2025
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For EMG assessment, patients performed func-
tional tests, including the mandibular resting position
and maximum occlusion. The amplitude of biopoten-
tials (BP) was analyzed using two numerical calcula-
tion systems: ARV (Averaged Rectified Value, uV), cal-
culated as the mean rectified signal over a given time
period, and RMS (Root Mean Square, uV), represen-
ting the root mean square value of the signal.

RESULTS

The analysis of facial width dynamics on the 15, 2",
and 7" postoperative days revealed a significant in-
crease in facial edema on the 2nd day after surgery.

Facial symmetry assessment (Table 1) showed that
edema was symmetrically distributed on the 1% postop-
erative day. However, by the 2" day, after kinesiotape
application, significant differences were observed be-
tween the right and left sides, with reduced swelling on
the taped side-by 20% in the nasal wings area and by
17% in the lower face region (Fig. 2). By the 7" day, ede-
ma reduction was more pronounced on the taped side,
particularly in the nasal bridge (by 20%), mandibular an-
gles (by 7%), and zygomatic region (by 6%).

Thus, the use of kinesiotaping in the postoperative
period helps to prevent abrupt changes in facial con-
figuration caused by postoperative edema.

Myotonometry of the masticatory muscles was per-
formed before and on the 21 day after orthognathic
surgery. The significance of differences in muscle tone
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between the right and left sides was analyzed using the
student’s t-test for independent samples, while chang-
es in muscle tone before and after treatment were as-
sessed using the student’s t-test for paired samples.

The analysis of A (difference) between myotonom-
etry values at rest and during maximum contraction re-
vealed statistically significant differences between the
right and left sides both before and after surgery.

Before treatment (Table 2), A on the left side (taped
side) was 37.00%1.14 myoton, while on the right side it
was 42.00+1.17 myoton, which was 11.9% lower on the
taped side. Compared to normative values, the left side
deviated by 206.3%, and the right side by 258.7%.

After treatment, A on the left side decreased to
14.00£1.09 myoton, while on the right side it remained
at 39.00+1.15 myoton, showing a 64.1% reduction on
the taped side.

On the left side, values deviated from normal
by 15.9%, while on the right side, the deviation was
233.0% (Table 3). After surgery, despite the extended
study period (21 days), significant asymmetry persis-
ted, with a trend toward normalization on the taped
side (Table 4).

Before treatment, myotonometry values were nearly
symmetrical between the right and left sides but signifi-
cantly exceeded normal values. Comparison of masti-
catory muscle tone before and after surgery revealed
a 62.2% reduction in A on the taped side and a 7.1% re-
duction on the non-taped side (Fig. 3).

Table 1. Anthropometric Indices of Facial Width on the 1%, 2" and 7" Postoperative Days
Ta6nuuya 1. AHTPONOMETPUYECKNE UHAEKCHI LLNPUHBLI LA Ha 1, 2 1 7-e cyTKM Nocre onepauum

Index
Day F.—n-sn/F,—n-sn | Zy,—n-sn/2y,— n-sn | Go, — n-sn /Go,— n-sn | Nm,— n-sn /Nm;— n-sn | Nc,— n-sn/ Nc,— n-sn
1 1.03 1.03 0.94 1.00 1.09
2 1.14 1.03 117 1.00 1.20
7 1.00 1.06 1.07 1.25 1.00

A

>

C

Fig. 2. Frontal view of the patient’s face after orthognathic surgery with kinesiotaping on the 15t (A), 2™ (B),
and 7™ (C) postoperative days
Puc. 2. JInuo nauneHTkn aHdac nocnie opTorHaTM4eCkom oneparmm ¢ NCMoJib30BaHNEM KMHE3VUOTENNOB
Ha 1-e (A), 2-e (B) u 7-e (C) cyTkmn
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Table 2. Analysis of Differences in Masticatory Muscle
Tone Before Surgery

Ta6nuua 2. AHanu3 pas3nmuunii ToHyca
XEBaTeIbHbIX MbILLLL, A0 Onepauum

B nomowb npakTnyeckomy Bpady / To help a practitioner

Table 3. Analysis of Differences in Masticatory Muscle
Tone on the 21 Postoperative Day

Ta6nuua 3. AHanNM3 pas3nnyuin ToHyca
XeBaTebHbIX MbiLLL, Ha 21-11 feHb rnocne onepauumn

Note: * Differences are statistically significant at p < 0.05;
** Differences are statistically significant at p < 0.001.
lpumevaHys: * Pasnuung [OCTOBEPHbI HA YPOBHE 3HAYMMO-
ctn p < 0,05; ** Paznuynsa [OCTOBEPHbI HA YPOBHE 3HA4YMMO-
ctnp <0,001.

Side of Examination Side of Examination
Test left right Test left (with right
kinesiotaping) 9
107.00£1.68 | 103.00x1.57
Atrest At ‘ 135.00+1.71 120.00+1,.63
*x res
p<0.001 p<0.05*
144.00+£1.76 | 145.00+1.77
During Maximum Contraction ‘ During Maximum 149.00+1.78 ‘ 159.00+1.89
p>0.05 Contraction p<0.001**
A 37.00£1.14 ‘ 42.00£1.17 A 14.00+1.09 ‘ 39.00+1.15
p<0.001** p<0.001**
N 12.08+1.12 ‘ 11.71£1.48 N 12.08+1.12 ‘ 11.71+1.48

Note: * Differences are statistically significant at p < 0.05;
** Differences are statistically significant at p < 0.001.
lMpumeyvaHns: * Pasnnuns JOCTOBEPHbI HA YPOBHE 3HAYMMO-
ctn p < 0,05; ** Pasnnyuns AOCTOBEPHbI HA YPOBHE 3HAYMMO-
ctnp <0,001.

Table 4. Analysis of Differences in Masticatory Muscle Tone on the 21% Postoperative Day
Tabnuua 4. AHann3 pasInynii TOHyca XeBaTesbHbIX MblLUL, Ha 21-1i AeHb Nocne onepaumm

Time and side
Test left (with kinesiotaping) P Before and right P Before and
before after After (Left Side) before after After (Right Side)
At rest 107.00+1.68 | 135.00+1.71 <0.001** 103.00+1.57 | 120.00+1.63 <0.001**
During Maximum Contraction 144.00+1.76 | 149.00+£1.78 <0.001** 145.00+1.77 | 159.00+1.89 <0.001**
A 37.00£1.14 | 14.00+1.09 <0.001** 42.00£1.17 | 39.00%1.15 <0.001**
N 12.08+1.12 11.71+1.48
% During electromyographic examination of the maxil-
50 lofacial muscles in patients with left-sided kinesiota-
401 ping, the biopotential at the “Mandibular Resting Posi-
tion” test on the 7" postoperative day significantly ex-
35 ceeded normal values (p < 0.001).
301 The biopotential of the right-side muscles showed
a substantial increase compared to normative values:
257 masseter muscles by 83.8%, temporal muscles by
201 112.0%, suprahyoid muscle group by 94.0%, sterno-
cleidomastoid muscles by 68.9% (Fig. 4).
157 The biopotential of the left-side muscles also
] showed a statistically significant difference from nor-
10 mative values, though the magnitude of these differ-
51 ences was 3 to 6 times lower (Fig. 5).
Masseter muscles (left) exceeded the norm by
0 Left ' Right 16.4%, Temporal muscles (left) by 63.8%, Suprahyoid
Study Localization muscle group (left) by 33.0%, Sternocleidomastoid
Il Before After Normal muscle (left) by 71.4%.

Fig. 3. Comparative Analysis of Masticatory Muscle
Tone Before and After Orthognathic Surgery
with Normative Values

Puc. 3. CpaBHUTeNbHAsA XapakTepucTmnka ToHyca
XeBaTesbHbIX MbILLL, 40, NOCNe OPTOrHaTUYeckomn
onepauun ¢ HopMabHbIMU 3HAYEeHUAMMA

dHdodoHmus
————TLT

All EMG parameters at rest between the right and left
sides with kinesiotape fixation on the 7™ postoperative
day showed significant differences (p < 0.001). The EMG
values on the right side exceeded those on the left by:
25.5% for the temporal muscles; 51.6% for the masseter
muscles; 69.7% for the suprahyoid muscle group; 8.7%
for the sternocleidomastoid muscles (Table 5, Fig. 6).
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On the 21 postoperative day, the biopotential of
the left-side muscles no longer showed a statistically
significant difference from normative values. Masseter
muscles (left) exceeded the norm by 2.3%, Temporal
muscles (left) by 0.4%, Suprahyoid muscle group (left)
by 6.9%, Sternocleidomastoid muscle (left) by 5.6%
(Table 6).

However, all EMG parameters at rest between the right
and left sides remained significantly different (p < 0.001)
on the 21% postoperative day. The biopotential of the right-

10 10.05

8.01
6 6.23 5.86 5.98
5.50
4.11
4 3.47
0

Temporal Masticatory  Suprahyoid Sternocleido-
mastoid

Left with Taping

Values

N

B Right

Fig. 4. Significant Differences in EMG Parameters
for the “Mandibular Resting Position” Test Between
the Right and Left Sides with Kinesiotape Fixation
on the 7" Postoperative Day

Puc. 4. 3Haummble pasnnumnsa mexay nokasarensamm
OMI npu npobe «CoCTOsAHNE OTHOCUTENBHOIO NMOKOS
HUXHEN YeniocTu» cnpasa v cnesa ¢ dukcaunemn
TENnoB Ha 7-1 AeHb NOCne onepauumn
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side maxillofacial muscles continued to exceed normative
values (p < 0.001), with the following deviations: masse-
ter muscles (right) by 45.3%, temporal muscles (right) by
29.3%, suprahyoid muscle group (right) by 37.4%, sterno-
cleidomastoid muscles (right) by 19.8%.

Additionally, the right-side EMG values exceeded
the left-side values by: 24.8% for the temporal mus-
cles, 36.8% for the masseter muscles, 48.7% for the
suprahyoid muscle group, 25.1% for the sternocleido-
mastoid muscles (Fig. 7, 8).
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mastoid
I Right Normal

Fig. 5. Significant Differences in EMG Parameters
for the “Mandibular Resting Position” Test

on the Right Side on the 7th Postoperative Day
Compared to Normative Values

Puc. 5. 3HaunmMble pa3nmuunsa nokasarenen IMI
npu Npobe «COCTOSAHNE OTHOCUTESIBHOIO NMOKOS
HMXXHEN 4eniocTu» cnpasa Ha 7-i AeHb nocne
onepaumn oT HOPMbl

Table 5. Analysis of Differences in Electromyography (EMG) Parameters for the “Mandibular Resting Position”
Test on the 7™ Postoperative Day Compared to Normative Values with Unilateral Kinesiotaping

Ta6nuua 5. AHanus pasnmumii Mexay nokasaTenssmmn afiekTpomuorpadum npu npobe «cocToaHne
OTHOCUTENLHOIO NMOKOSA HUXHEN Y4etoCTW» Ha 7-14 AeHb NocNe onepaLumm ¢ HOPMaTUBHBIMWN 3HAYEHNAMMN

npw OAHOCTOPOHHEM TEMNUPOBaHUM

p-value (T-Test for independent p-value (T-Test for independent
Muscles Side Values samples) between right and left Norma samples) between measured
sides values and norm

right | 10.05+1.30 4.74+0.30 <0.001**
Temporal <0.001**

leftT | 8.01+0.30 4.89+0.20 <0.001**

right | 6.23+0.40 3.40%0.10 <0.001**
Masseter <0.001**

leftT | 411+0.35 3.583%0.10 <0.001**

right | 5.86%0.51 3.02+£0.20 <0.001**
Suprahyoid <0.001**

leftT | 3.47+0.28 2.61+0.20 <0.001**

right | 5.98+0.19 3.54+0.10 <0.001**
Sternocleidomastoid >0.05

leftT | 5.50+0.21 3.21£0.10 <0.001**

Note: ** Differences are statistically significant at p < 0.01.
lMpumeyvaHns: ** Pas3nnymsa 3Haummbl Ha yposHe p <0,01.
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Thus, the comparison of the effects of kinesiotaping
on muscle biopotentials during the “Mandibular Resting
Position” test revealed the following (Fig. 9):

- significantly lower and more normalized biopoten-
tial values on the taped side;

— greatest impact of kinesiotaping on the masseter
muscles;

— minimal impact on the sternocleidomastoid mus-
cles;

—normalization of EMG parameters on the taped
side by the 21 postoperative day.

8.01

5.50
5 4.89

Temporal Masticatory  Suprahyoid Sternocleido-

mastoid

I Left with Taping Normal

Fig. 6. Significant Differences in EMG Parameters
for the “Mandibular Resting Position” Test on the Left
Side with Kinesiotaping on the 7" Postoperative Day
Compared to Normative Values

Puc. 6. 3HaunmMble pa3nnunsa nokasarenen AMI
npu npobe «COCTOSAHME OTHOCUTENBHOIO MOKOS
HUXHEW YentoCTu» cneBa ¢ TennamMmm Ha 7- OeHb
rnocrne onepauun OT HOPMbI

B nomowb npakTnyeckomy Bpady / To help a practitioner

The biopotential of the maxillofacial muscles during
the “Maximum Teeth Clenching” test on the 7" postopera-
tive day was significantly lower than normal (p < 0.001).

The biopotential of the right-side muscles showed
substantial deviations from normative values: masse-
ter muscles by 90.0%, temporal muscles by 93.2%, su-
prahyoid muscle group by 63.6%, sternocleidomastoid
muscles by 46.2%.

The biopotential of the left-side muscles also signifi-
cantly differed from normative values, but the deviations
were 1.5 10 2 times less pronounced: masseter muscles
(left) by 87.7%, temporal muscles (left) by 76.3%, su-
prahyoid muscle group (left) by 56.7%, sternocleido-
mastoid muscle (left) by 24.7%.

All EMG parameters during the “Maximum Teeth
Clenching” test showed significant differences be-
tween the right and left sides on the 7" postoperative
day (p < 0.001). The right-side EMG values were lower
than the left-side values by: 241.4% for the temporal
muscles, 20.1% for the masseter muscles, 16.2% for the
suprahyoid muscle group, 21.2% for the sternocleido-
mastoid muscles (Fig. 10-12, Table 7).

On the 21% postoperative day, during the “Maximum
Teeth Clenching” test, the biopotentials of the right
masticatory muscles (decreased by 58.7%) and right
temporal muscles (decreased by 48.2%) showed statis-
tically significant differences from the normative values.
The EMG parameters of the suprahyoid muscle group
(decreased by 7.7%) and the sternocleidomastoid mus-
cles (decreased by 8.4%) did not exhibit statistically sig-
nificant differences.

The biopotentials of the left masticatory and tempo-
ral muscles also demonstrated statistically significant
differences from the norm. The left masticatory muscles
had a 39.9% lower biopotential than the normative va-
lues, while the left temporal muscles showed a 20.3% re-
duction. Changes in the biopotentials of the suprahyoid
muscle group (1.5% lower than the norm) and the ster-
nocleidomastoid muscle (24.7% higher than the norm)
were not statistically significant (Table 8, Fig. 13).

Table 6. Analysis of Differences in Electromyography (EMG) Parameters for the “Mandibular Resting Position”
Test on the 21% Postoperative Day Compared to Normative Values with Unilateral Kinesiotaping

Tabnuua 6. AHanns pasnmunii mexay nokasatensmm anekTpoMmmuorpadum Nnpu Nnpode «CoCTosHNE
OTHOCUTENBHOIO MOKOS HUXXHEW YeNoCTW» Ha 21-11 AeHb Nocne onepaumm ¢ HOPMaTUBHBIMU 3HAYEHUSIMA

npu OAHOCTOPOHHEM TENNMUPOBAHUN

p-value (T-Test for independent p-value (T-Test for independent
Muscles Side Values samples) between left and right Norma samples) between measured
sides values and norm
right | 6.183x0.54 4.74+0.30 <0.001**
Temporal <0.001**
leftT | 4.91+£0.35 4.89%0.20 >0.05
right | 4.94+0.49 3.40+0.10 <0.001**
Masseter <0.001**
leftT | 3.61+£0.24 3.53%0.10 >0.05
) right | 4.15+0.35 3.02+0.20 <0.001**
Suprahyoid <0.001**
leftT | 2.79+0.40 2.61+0.20 >0.05
) ) right | 4.24+0.32 3.54+0.10 <0.001**
Sternocleidomastoid <0.001**
leftT | 3.39+0.19 3.21£0.10 >0.05

Note: ** Differences are statistically significantat p < 0.01**.
lMpumeyvaHuns: ** Pasnnuuns 3Ha4ymmbl Ha ypoBHe p < 0,01**
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Fig. 7. Significant Differences in EMG Parameters
for the “Mandibular Resting Position” Test Between
the Right and Left Sides with Kinesiotape Fixation
on the 21% Postoperative Day

Puc. 7. 3Ha4ynmbie pasnuyma mexay nokasaTtensamm
OMI npu npobe «COCTOSAHME OTHOCUTESILHOIO NMOKOS
HMDKHEN YeniocTu» cnpasa u creBa ¢ dukcaumen
Tennos Ha 21-n AeHb Nocne onepauumn
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Fig. 9. Dynamics of Muscle Biopotential Changes
During the “Mandibular Resting Position” Test
in the Group with Left-Sided Kinesiotaping

Puc. 9. lnHamunka nameHeHus GnonoTeHLmana MbiLl,
npu Nnpobe «COCTOAHNE OTHOCUTENIBHOIO NOKOSA HUXHEN
YenCTW» B rpynne ¢ 1IEBOCTOPOHHUM TENMMPOBAHMEM
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Fig. 8. Significant Differences in EMG Parameters
for the “Mandibular Resting Position” Test

on the Right Side on the 21 Postoperative Day
Compared to Normative Values

Puc. 8. 3Haunmble pasnuunsa nokasarenen MM
npu Npobe «COCTOSAHNE OTHOCUTESIbHOIO NOKOS
HUXHEN YentoCcTu» cnpaea Ha 21-11 AeHb nocne
ornepauun oT HoOpMbl
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Fig. 10. Significant Differences in EMG Parameters
During the “Maximum Teeth Clenching” Test

on the Right and Left Sides with Tape Fixation

on the 7" Postoperative Day

Puc. 10. 3Haummble pa3nnums mexay nokasatensiMmm
OMTI npu npobe «MmakcuManbHOe CMbIKaHue

3y6BHbIX pS,O0B» CripaBa U c/ieBa ¢ uKcaunen TeNnos
Ha 7-1 oeHb Nocsie onepauumn

Sternocleidomastoid
Muscle Group

Suprahyoid

Fig. 11. Significant Differences in EMG Parameters During the “Maximum Teeth Clenching” Test on the Right Side
on the 7" Postoperative Day Compared to Normative Values: A — Temporal and masticatory muscles;

B - Suprahyoid and sternocleidomastoid muscles

Puc. 11. 3Haummble pasnnuuns nokasarteneii AMI npm npobe «MakcruMabHOE CMblkaHme 3yBHbIX psaoB» cripaBa
Ha 7-1 geHb Nocsie onepaunm OT HOPMbI: A — BUCOYHOW 1 XeBaTesibHOM MbiLlL,; B — Haanoaba3bl4HON

W FPYANHO-KJIIOYNYHO-COCLEBUAHOMN MbiLLL],
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15.41

Suprahyoid

Normal

6.60
4.97

Sternocleidomastoid
Muscle Group

Fig. 12. Significant Differences in EMG Parameters During the “Maximum Teeth Clenching” Test
on the Left Side on the 7" Postoperative Day Compared to Normative Values: A — Temporal and masticatory
muscles; B — Suprahyoid and sternocleidomastoid muscles

Puc. 12. 3Haunmblie pasnnyusa nokasareneit AMI npu npobe «MakcMmanbHOe CMblKaHMe 3yOHbIX pSaoB» ClieBa
Ha 7-1 oeHb Nocne onepaunm oT HOpMbl: A — BUCOYHOWM 1 XeBaTesibHOM MblLwL,; B — Haanoobasbl4HON
U rPYAVHO-KJIIOYNYHO-COCLEBUNAHON MbILLIL,

Table 7. Analysis of Differences in Electromyography (EMG) Parameters During the “Maximum Teeth Clenching”
Test on the 7" Postoperative Day Compared to Normative Values Under Unilateral Taping

Ta6nunua 7. AHanns pasnuunin Mexay nokasarensMmm anekTpomuorpadumn npu npobe «MakcrumasibHoe CMblKaHue
3yOHbIX PAAOB» Ha 7-11 IeHb NOCcJ/ie onepaLmm ¢ HOPMaTUBHBLIMU 3HAYEHUAMW NPY 0AHOCTOPOHHEM TENMNMPOBAHU

p-value significance level p-value significance level (T-Test
Muscles Side Value (T-Test for independent Norma for independent samples)
samples) left-right for deviation from the norm
right 14.54%1.00 214.83+13.80 <0.001*~*
Temporal <0.001**
leftT | 49.64+2.09 209.65+12.75 <0.001**
) right | 25.32+1.60 253.86+5.60 <0.001**
Masticatory <0.001**
leftT | 30.42+1.40 246.50+5.84 <0.001**
right 5.75+0.80 15.79+£0.67 <0.001**
Suprahyoid <0.001**
leftT 6.68+0.90 15.41+£1.40 <0.001**
right 4.10+0.41 7.62+0.32 <0.001*~*
Sternocleidomastoid <0.001**
leftT 4.97+0.33 6.60+0.35 <0.001**

Note: ** Differences are significantat p < 0.01. **
lMpumeyvaHns: ** Pa3nnymsa 3Ha4mmbl Ha yposHe p < 0,01. **

Table 8. Analysis of Differences in Electromyography (EMG) Parameters During the “Maximum Teeth Clenching”
Test on the 21%' Postoperative Day Compared to Normative Values Under Unilateral Taping

Tabnuua 8. AHann3 pasnmunini Mexay nokasarensiMmmu afekTpoMmorpadum Npy npode «MakcuManbHOe CMblKaHue
3y0OHbIX pSA0B» Ha 21-11 AeHb NOCNe onepaLmm C HOPMATUBHLIMY 3HAYEHUSIMU NP OAHOCTOPOHHEM TENNUPOBAHMN

p-value significance level p-value significance level (T-Test
Muscles Side Value (T-Test for independent Norma for independent samples)
samples) left-right for deviation from the norm
right 111.38+7.30 214.83+13.80 <0.001**
Temporal <0.001**
leftT | 167.06+11.80 209.65+12.75 <0.001**
) right 104.96+8.90 253.86+5.60 <0.001**
Masticatory <0.001*~*
leftT | 148.14£15.30 246.50+5.84 <0.001**
right 14.57+3.30 15.79+0.67 >0.05
Suprahyoid >0.05
left T 15.18+1.75 15.41+£1.40 >0.05
) ) right 6.98+1.00 7.62+0.32 >0.05
Sternocleidomastoid >0.05
left T 7.08+0.55 6.60+0.35 >0.05

Note: Differences are significant at p < 0.01**
lMpumeyvaHns: ** Pa3nnymsa 3Ha4nmbl Ha yposHe p < 0,01**

dHdodoHmus
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Fig. 13. Significant differences in EMG parameters of muscles during the “Maximum Teeth Clenching” test
on the 21st postoperative day compared to the norm: A — right side; B — left side

Puc. 13. 3Haunmble pasnuyus nokasarteneit Ml Mol Npu Npo6e «MakCManbHOE CMblKaHWe 3yOHbIX PAL0B»
Ha 21-11 oeHb Nocfe onepaunn oT HOpMbl: A — cnpasa; B — cnesa
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Fig. 14. Significant differences in EMG parameters
during the “Maximum Teeth Clenching” test

on the right and left sides with tape fixation

on the 21% postoperative day

Puc. 14. 3Hauumble pasnmynsa mexay nokasarensamm
OMI npu npobe «MakcManbHOE CMblKaHne 3yOHbIX
psooB» cripasa u criesa ¢ dGukcaunen TENMNOB

Ha 21-1 AeHb Nocne onepaunmn

On the 21% postoperative day, EMG parameters
of the masticatory and temporal muscles during the
“Maximum Teeth Clenching” test showed significant
differences between the right and left sides (p < 0.001).
The EMG values of the temporal muscles on the right
side were 50.0% lower than those on the left, while the
masticatory muscles exhibited a 41.1% decrease. Dif-
ferences in the biopotential of the suprahyoid muscle
group (4.2%) and the sternocleidomastoid muscles
(1.4%) were not statistically significant (Fig. 14).

Thus, the comparison of the effects of kinesiotapes
on muscle biopotential during the “Maximum Teeth
Clenching” test demonstrated (Fig. 15):

—a decrease in muscle biopotential values in the
postoperative period, followed by gradual recovery;

%
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Temporal Right
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—e— Suprahyoid Left

Fig. 15. Dynamics of Muscle Biopotential Changes
During Unilateral Taping in the “Maximum Teeth
Clenching” Test

Puc. 15. lnHamMmnka nameHeHus bmonoTteHumana
MbILLLL NP OQHOCTOPOHHEM TernMpoBaHn Npu Nnpobe
«MakCMManbHOE CMblkaHne 3yOHbIX psaoB»

— a significant impact of kinesiotapes on the stu-
died parameters of the masticatory and temporal
muscles;

— a less pronounced effect on the suprahyoid mus-
cle groups and sternocleidomastoid muscles.

CONCLUSION

In the early postoperative period, the use of kine-
siotapes can be recommended, applying the fascial
correction technique without pressure. This technique
involves shifting the skin over the fascia, which helps
to relieve pain and restore muscle function. As a result,
orthodontic treatment can be resumed more quickly
after surgery, thereby reducing the overall treatment
duration.
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