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Abstract. There was conducted the analysis of electromyography
of patients with complex maxillofacial pathology using eight-
electromyographs BioEMG III (USA) when characterizing the
synchrony or asynchrony of the work of m.masseter and m.temporalis
in orthopedic rehabilitation using postresection and overdentures. It
was established that muscle activity synchronicity depended on the
chewing side and the degree of the damage of the areas surrounding
resection zone and that is why the activity on the working side occurred
0.05 sec earlier. In the analysis of the symmetry of the muscles there
was established the symmetry m.temporalis at a rather low level — 54%
between the left and right sides, as opposed to the actual masticatory
muscle, where the symmetry of the power was 95%.
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Relevance of the Theme

Patients with complex maxillofacial pathology (CMFP) [3,8]
after surgery on the removal of benign and malignant tumors,
trauma of various origins, severe periodontitis and complicated
caries require high-quality orthopedic rehabilitation [1,4, 7] as
well as modern supporting methods of investigating human
masticatory complex including masticatory muscles function.
Myographic image of masticatory muscles functions is an ob-
jective method of assessing work of muscles providing chewing
function after prosthetic rehabilitation [5,11,12,13]. One of the
modern methods for studying the function of masticatory mus-
cles is to study it using the device “BioEMG III”” (USA) [9,10].
This device is an eightchannel myograph that responds to the
electropotentials of muscle and is connected to the computer.
The advantage of the given device is the ability to analyze the
work as m.masseter and m.temporalis, and m.sternocleidomastoi-
deus and m.digastricus. At a patient’s skin in the area of mastica-
tory muscles motor points there are attached special disposable
electrodes connected to the sensor block. First of all there are
recorded the indices in the condition of rest.

Then the patient is asked to take a standard test for miogra-
phy, such as volitional contraction, chewing, swallowing, differ-
ent articulatory movements and so on. Information from the sen-
sors is transmitted to a special program that analyzes the find-
ings and allows to evaluate the power and synchronization of
work in the condition of rest and activity in the performance of
specific functions. But studying the coordination of the masti-
catory and supporting muscles in the rehabilitation of patients with
orthopedic CMFP has not been conducted till this time, and the char-
acteristics were related to only some of the nosologic items of this
pathology [2,6], which determined the relevance of our study.

Objective

The objective of the study was to analyze the restoration of
masticatory function in patients with complex maxillofacial pa-
thology, which used different types of maxillofacial equipment
with the help of an eightchannel electromyograph “BioEMG
11’ (USA).

Material and methods

To investigate the function of muscles were selected 16 patients
aged 30 to 76 years (nine women and six men) for whom there had
been fabricated three resection dentures with knuckle palatal fixation,
four forming resection dentures on the maxillary arch and nine over-
dentures fixed on dental implants placed in the midmental area of the
mandible.

The control group included 10 (five women and five men) persons
between 18 and 55 years (five men with an intact dentition and five

with complete removable dentures). All patients during the investiga-
tion were to use the specified orthopedic equipment.

To study the masticatory ability of the above-mentioned maxillo-
facial equipment were seperated in three study groups: Group I — pa-
tients with resection prostheses, Group Il — with overdentures, and
Group 11l — control group (//I4 — intact dentition, ///B — complete
removable dentures).

When EMG examination there were analyzed the phases of rest,
volitional contraction, random chewing, and swallowing in synergism
and antagonism of work of the actual masticatory (MM), temporal
(TA), digastric (DA), and the sternocleidomastoid (SCM) muscles.

Results and Discussion

As a control group, we investigated the function of mastica-
tory muscles in patients with an intact dentition (IIA). Indices in
a state of relative physiological rest were within the norm: TA-R
—0.99 uV, TA-L-0.91 pV, MM-R — 1.40 uV, MM-L-0.92 1V,
SCM-R-1.93 uV, SCM-L—1.28 uV, DA-R—1.44 uV, DA-L—
1.68 nV. Volitional contraction was characterized by normal func-
tion of muscles, symmetry and synergism: TA-R — 195.1 pV,
TA-L—153.0 uV, MM-R—131.9 uV, MM-L- 118.4 nV, SCM-
R—-5.7uV, SCM-L-5.0 uV, DA-Rv 7.9 uV, DA-L—7.5 pV.
Symmetry of TA was 78%, MM — 90%, SCM — 87%, DA —
95%. Synergism of masticatory muscles on the right side — 68%
and left side — 77%.

Chewing of food bolus was characterized by the following
parameters: TA-R—48.0 uV, TA-L—38.4 uV, MM-R —30.6 1V,
MM-L-24.6 uV, SCM-R—4.1 nV, SCM-L-3.4 uV, DA-R —
17.0 uV, DA-L— 17.5 pV. Symmetry of TA — 80%, MM — 80%,
SCM — 82%, DA — 97%. Synergism of masticatory muscles:
right — 64%, left — 64%. The coefficient K in the control group
was 0.91 on average (Fig. 1).

Swallowing showed almost perfect symmetry indices. Sig-
nificantly increased activity of DM, because of its active partic-
ipation in the act of swallowing. TA-R — 66.8 uV, TA-L—54.3
puV, MM-R — 35.0 uV, MM-L — 35.0 uV, SCM-R — 4.4 nV,
SCM-L-4.3 uV,DA-R-18.4 uV, DA-L—18.5 uV. Symmetry
of TA — 81%, MM — 100%, SCM — 98%, DA — 100%. Syner-
gism of masticatory muscles: right — 52%, left — 65%.

When analysing the muscle function in Group I patients’ with
resection dentures and knuckle fixation on EMG in the condi-
tion of rest there was observed the higher activity on the nonre-
section side, while on the side of resection there was observed
significantly lower activity: TA-R — 1.17 puV, TA-L - 2.64 puV,
MM-R - 1.19 pV, MM-L — 1.55 pV. DA and SCM showed
normal activity tranquility— SCM-R —0.92 uV, SCM-L—0.91
uV, DA-R —1.27 uV, DA-L—1.22 puV.

Volitional contraction was characterized by decreased activi-
ty on the resection side: TA-R—34.2 uV, TA-L-69.5 uV, MM-R
—80.1 uV, MM-L—96.4 nV. At the same time symmetry in the
activity of MM was rather high, about 83%, while the TA was at
the level of 49%. There was obtained the difference in synergism
on the side of resection — 49% and nonresection side — 72%.

Analyzing the function of muscles during mastication were
obtained the following results (Fig. 2).

There was observed low activity of the muscles, although
the indices of symmetry and synergism at nonresection side rather
were high. While mastication there were obtained the following
results: TA-R—9.8 uV, TA-L—19.4 uV, MM-R - 19.9 uV, MM-
L—18.9 uV, symmetry in the activity of TA was 50%, MM —
95%, synergism on the right side — the resection one — 49%, on
nonresection side —97%. The coefficient K on the side of resec-
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tion was 0.47, on the healthy side — 0.67. During swallowing
food bolus the indices of MM and TA increased significantly.
TA-R-31.0 pV, TA-L—55.9 uV, MM-R —48.0 uV, MM-L —
51.4 uV. The activity of SCM and DA on the nonresection side
appeared to be somewhat higher: SCM-R — 4.9 uV, SCM-L —
13.7 uV, DA-R-9.0 uV, DA-L—11.0 uV. Symmetry in DA was
at 82 %, which was a good index, and SCM — only 36%, signif-
icantly lower than the norm.

To assess the effectiveness of overdentures we investigated
and compared the function of masticatory muscles in patients
with complete removable dentures (///B). State of relative phys-
iological rest was characterized by normal activity of TA-R —
0.98 uV, TA-L—1.01 uV, and slightly increased activity of mas-
ticatory muscle actually: MM-R — 1.52 uV, MM-L — 1.78 uV,
another characteristic features was the normal function of SCM
and DA, namely— SCM-R—0.18 puV, SCM-L-0.18 uV, DA-R
—0.28 uV, DA-L-0.30 puV.

The activity of muscles during volitional compression was
rather low and did not reach physiological norms. There were
obtained the following indices: TA-R — 22.4 uV, TA-L — 57.1
puV, MM-R - 63.1 uV, MM-L—81.5 uV.

We would like to admit the characteristic for this group of
patients asymmetry in the activity of the TA, which reached 39%,
while MM was quite symmetrical —at 77%. Synergism on the
right side was low and reached the mark of 35%, while the left
side showed much better results — 70%. Recording the poten-
tials of muscles during chewing bread bolus showed reduced
activity of muscles on both sides, although both symmetry and
synergism were high (Fig 3).

Thus, the activity of TA-R was 33.9 uV, TA-L — 22.6 uV,
MM-R —48.9 pnV, MM-L — 44.8 uV. Coefficient K was at an
average 1.54 for the group. Symmetry of the efforts of temporal
muscle was at 67%, the actually chewing muscles — at 92%.
Synergism of the activity of TA and MM in the patients from
this group remained relatively high and reached 69% ot the right
side and 50% on the left. Analyzing swallowing in these patients
there was paid special attention to the work of SCM and DA,
namely the indices of electrosensibility and symmetry during
activity. In the moment of swallowing the activity of TA and
MM was low, but the symmetry and synergism remained high.
Indicators of masticatory muscles: TA-R—14.7 uV, TA-L—11.3
wV, symmetry was 77 %, MM-R — 11.2 uV, MM-L — 13.6 pV,
symmetry— 83%. Synergism on the sides: 77% — the right side,
84% — the left side. We would like to admit a significant in-
crease in the activity of bottom muscles of the mouth. DA and
SCM showed increased activity during swallowing — SCM-R —
11.1 uV, SCM-L-17.4 uV, DA-R - 31.7 uV, DA-L—32.7 puV.
SCM symmetry was at a relatively normal level — 64%, while
the DA —at a very high level —97% (Fig. 4).

When characterizing masticatory function of patients from Group
I there was ascertained the next fact. On EMG in the condition of
rest there was observed an increased tone of the masticatory muscles
MM-R -1.88 uV, TA-R —2.22 uV, MM-L-2.79 uV, TA-L-2.74
pV and an increased tone of SCM and DA on both sides — 1.78 /
3.94 uV and 1.55/2.47 pV, respectively. Recording EMG during
volitional contraction showed a significant reduction in muscle
strength: TA-R — 64.8 puV, MM-R — 56.1 puV, MM-L —77.8 pnV,
while the TA-L—109.4 uV, which was within the norms.

However, the synchronicity of the appearance of muscle ac-
tivity was not quite high. If we analyze the symmetry of muscle
strength it can be admitted that the symmetry of TA — was rela-
tively low — 59% between the left and right sides, as opposed to
MM, where the symmetry of powerwas at the level of 72%.
Synergism of MM and TA on the right side was 87%, on the left
side — 71%. Analyzing the data of EMG during chewing food
there was observed a sharp decreasein the muscle activity — TA-
R-23.4puV, TA-L-32.4jV, MM-R - 25.8 uV, MM-L-32.5
V. We also would like to mention the increase in the coefficient
K —1.33 for the group on average (Fig. 5).

Synchronicity of muscle activity depended on the chewing
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side. In the analysis of the symmetry of the muscles, it is clear
that the symmetry TA — at an acceptable level — 72% between
the left and right sides, as opposed to MM, where the symmetry
of the power was 80%. Synergism of MM and TA on the right
side was 91%, on the left side — 100%.

Analyzing the swallowing function, we obtained the follow-
ing results. Electroindices of MM were 23.2 uV on the right
side, 35.4 uV —left side, and TA—19.0 uV right side, 44.6 uV—
left side. The symmetry in the MM activity was at an acceptable
level — 65%, and TA —43%, which is not enough for good func-
tion. Synergism of masticatory muscles was quite high, left side
—79% , right — 82%. At the same time, greatly increased the
activity of DA: indices on the right side were at the level 0of 24.0
uV, left side —22.9 uV, symmetry at the level 0f96%, indicating
a good balance of different sides of mastication.

Conclusions

1. Basing on the electromyographic studies using eightchannel
electromyographs EMG III (USA) there was defined the chewing
ability of the masticatory system in healthy patients and patients with
complex maxillofacial pathology, orthopedic rehabilitation depend-
ing to a great extent on the type of maxillofacial equipment.

2. It was ascertained that EMG indices of masticatory muscles
were the closest to the norm of a correlation BEA/BES as com-
pared to the control group 1174 (0.91) in the patients of Group 11—
the patients with overdentures — 1.3. This demonstrates the high
efficiency of the offered technique of treatment. Patients with CRD,
1IIB group of patients, coefficient K ratio was 1.54. If analyzing
mastication of patients with knuckle dentures, we ascertained that
on the healthy side coefficient K was 0.67, indicating a relatively
high functional rehabilitation of this group of patients.

Prospects for further research

Using eightchannel electromyograghs BioEMG III (USA)
for the determination of chewing ability allows to analyze it in
the normal state, in various pathological conditions, and also in
the process of orthopedic rehabilitation of patients with com-
plex maxillofacial equipment of various types with an objective
characterization of masticatory, as well as supporting muscles,
participating in the act of mastication, swallowing and speaking.
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Jlesanooscwruii PA.

Enexrpomviorpadgiuni 10cTiKeHHsT CIPOMOKHOCTI JKyBAIBLHHX i
J0IaTKOBHX M’s13iB 3a 1onomororo anapary “BIOEMG III” (CLLA) y
XBOPHX 3i CKJIaJHOIO LIEJICHO-THIIEBOIO MATOIOTIEI0 TIPH KOPHUCTY-
BaHHI PI3HUMH THIIAMH LIEJIEMHO-THIEBOI aNapaTypu

Kadenpa oproneanunoi cromaronorii bJIMY, M. UepHisii

[IpuBatHa cTomaronoriyHa KiiHika gokTopa. P.JleBanmoschkoro,
M. Komomust

Peztome. TlpoBenenuii anaii3 enektpomiorpadii XBOpuX 3i CKiIaj-

VIK 616.127-018:57.086.3: 616.12-008.331.1:57.084
Hazopra O.0.', Cmedxwcka B.A.?

HOIO LIEJICTHO-JIHUICBOIO IaTOJIOTI€I0 32 JOOMOTOK0 BOChMHKa-
HajpHOTO enektpomiorpada BioEMG III (CLLIA) npu xapakTepuCTHII
CHHXPOHHOCTI 200 aCHHXPOHHOCTI poOOTH m.masseter Ta m.temporalis
IIPY OPTONEAWYHIN pealimTail i3 3aCTOCYBaHHAM MOCTPE3CKLIHHUX
Ta NOKPUBHUX MPOTE3iB. BCTaHOBIICHO, 1110 CHHXPOHHICTh AKTUBHOCTI
M’S31B 3aJIe)Kaja Bi CTOPOHH JKyBaHHS 1 CTYNEHS YLIKOPKEHOCTI
OTOUYIOUUX AUISHOK 30HHU pe3ekuii i ToMy Ha poOodiif cTOpOHi
aKTHBHICTh BUHUKaNA paHime Ha 0,05 c. IIpu aHanmizi cuMeTpudHOCTI
pobotu M’s13iB OyI0 BCTAQHOBJICHA CHMETpis m.temporalis Ha TOCUTh
HU3BKOMY piBHi - 54% MDK JIIBOIO Ta MPaBOI0 CTOPOHAMH, Ha BIIMIHY
Bill BJIACHE JKYBaJILHOTO M’513a, 1€ CHMETPUYHICTh CHIM Oylla Ha piBHI
95%.

Knrwouosi cnosa: ckniaona wieienHo-iuyeea namonozis,
enekmpomiozpaghia, cumempuyunicmo poobomu m’a3ie, nocm-
pe3eKkyiini i nOKpueHi npomesu, opmoneouuHa peavinimayis.

Hapniitna 10.02.2014 poxy.

BniuB kBiHANPW/Iy HA AKTHUBHICTH CHCTEMHU BiTbHOPATUKAIBHOIO MEPEKUCHOr0 OKMCJIEHHS JiminiB y

IIYPiB 3i CHOHTAHHOIO apTepPiaJIbLHOIO TillepTeH3iclo
'Kadenpa dapmaxornorii Ta kiniHiunoi dapmaxosnorii (3aB. kad. — npod. I.C. Uekman) HallioHaIbHOrO MEIMYHOTO YHIBEPCUTETY iMeEHi

0.0. Boromosnsis

?JleprkaBHa ycTaHoBa «[HCTUTYT MEIMIMHY MPALI HAIIOHATBHOI aKaJeMii MEMYHUX HAyK YKpAiHU»

Pe3tome. Mera podoTH - BUBYUTH OCOOJIMBOCTI BIUIMBY KBiHa-
IIPUITy Ha aKTHBHICTh CHCTEMH BUIBHOPAAUKAIBLHOTO MEPEKHCHOIO
oxucienns aininiB (BPTIOJI). Marepiaj i MeToau. AKTUBHICTb CHC-
temu BPIIOJI mocmimxyBanu y 3MimaHii aprepiaabHO-BEHO3HIH
IJ1a3Mi KPOBi Ta rOMOr€HaTax TKaHMHU MEYiHKY 1 Miokapy. J{iist uporo
BUKOPHCTOBYBAJIM PEECTPALIil0 CHOHTaHHOTrO Ta Fe2+-iHmykoBaHOTO
HaJICTa0KOro iXHBOTO CBITIHHA (XEMUIFOMIHECIEHII]) 3a A0IOMOI00
xeMmiToMiHOMeTpa. Pe3yabTaTn i BUCHOBKM. BcTaHOBIEHO HOpY-
meHHs akTuBHOCTI cuctemu BPITOJI y urypiB 31 CIIOHTAHHOIO apTe-
piaIbHOIO TINEPTCH31€I0 Y MOPIBHAHHI 3 KOHTPOJbHUMHU HOPMOTEH-
3uBHUMH Itypamu JiHii WKY y miaa3mi kpoBi, TKaHHHI NIEYiHKH Ta
TKaHWMHI Miokapay. KBiHanpui, skuii BBOAWIM BHYTPIIIHbOILTYHKOBO
LIypaM 31 CIIOHTAHHOKO apTePiaIbHOIO rilepTeH3ier0 npotsirom 60 THIB
y 1031 10 MI/Kr Macu Tita, IOHWXKYE apTepiaIbHUN TUCK Y IIypiB 3i
CAI' Ha 19%, BuKJIMKae HOpMai3alilo (yHKIIOHAILHOI aKTHBHOCTI
cuctemu BPIIOJI y mia3mi KpoBi, TKAHKWHI MEYIHKK Ta TOMOTEHAaTax
Miokap/a.

Kniouosi cnosa: keinanpun, cnonmanna apmepianvna cinep-
men3isn, wypi, 6U1bHOPAOUKAIbHE NEPEKUCHE OKUCTEHHA Ninidie.

IlocTanoBka mpod;eMu i aHAJII3 OCTAHHIX T0CTITKeHb.
Ha xadenpi ¢papmakororii Ta xiinigHOT Gpapmaxonorii Hario-
HaJIbHOro MemryHoro yHiBepcutety iM. O.0. Boromonbiis mpo-
BeJIeHI JIOCII/KEHHS 3 BUBYEHHSI MEXaHI3MYy [iii pi3HUX aHTH-
TiNepTeH3UBHUX 3aC00IB B EKCIIEPUMEHTAaX Ha IIypax 31 CIOH-
TaHHOIO aprepianbHoto rineprensiero (CAI), sika 3a maTorene-
TUYHUM MEXaHI3MOM HaHOUIBII BiMOBIAE PO3BUTKY Tilep-
TOHIYHOI XBOpOOH Y Jronieid [4, 7].

Ha mrypax 31 CAI" BusiBneHi MmopQodyHKIioHaNBHI, 0i0-
XiMiYHI 3MiHH B OpraHax (MioKapj, ediHKa Ta iH. ) i Ta3Mi KpoBi
TBApUH, B TOMY YHCJIi CTOCOBHO 3MiH IIPOOKCHAAHTHO-aHTHOKCH-
JTAHTHOTO TOMEOCTa3y Ta BUIBHOPAIMKAILHHX poriecis [ 1, 2].

OpHi€ro 3 Tpyn aHTUTINEPTEH3UBHUX TIPENapaTtiB IepIol
il € inridiTopu AIID, sKi BiAPI3HAIOTECS CTYIIEHEM CIIOPiJ-
HeHocTi 10 ATI®, opraHONpPOTESKTOPHOO €0 Ta BIUIMBOM Ha
eHJoTeNnii3anexny BazommisaTanio [9]. Kpinanpun —
BiTHOCUTBCS JI0 (hapMaKoTeparieBTUIHOI TPy 1HTi0ITOPiB
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aHrioTeH3uHIepeTBoproodoro ¢epmenty (AIID). Ha Biaminy
BiJI BITOMUX 1HIIKX iHTi0ITOPIB OO pepMEHTY, KBIHAIPHII Ma€e
3HAYHO BHIILY CIIOPITHEHICTh HE TUTBKH JIO IIUPKYIFOIOYOT0 Y
KpoBi, aje i m0 TkaHuHHOTO AII®, mo miaTBepmIKeHO
YHUCJICHHUMH EKCIIEPUMEHTAJIbHUMHU Ta KIIHIYHUMHU Oarato-
LEHTPOBUMH JIOCITIJDKEHHAMU. MeXaHi3M aHTUTiTIepTEH3UBHOTO
BIUTMBY KBIHANPHJIY peaji3yeThCsl dYepe3 BiJHOBICHHS
nopymieHol pyHKINT eHaoTeNito cymuH (BiTHOBITIOE NO-3a1eKHY
JIAJIATAIIO apTepiii) Ta HOro pelenTopHOro arapary, 30Kpema,
B2 OpaaukiHiHOBHX i M-MYCKapHHOBHX PELIENTOPIB. 3 TPABHOTO
TpakTy abcopOyeThbes 01t 60% 1031 KBIHAIPHITY, IKHH Y TICHiHIT]
3a3Hae ieTepudikaiii 10 aKTHBHOrO METabOITiTy KBIHAIIPHUIIATY.
Binst 97% kBiHaNpHITy i KBIHAPHIIATY 3B’ A3YEThCS 3 OlIKaMH
1a3Mu Kposi. Maibke 60% #ioro 1031 BUBOIMTCS 3 OpTaHi3My
3 cedero, a pelTa 3 kajioM. KBiHanpit mMae OLIbIiLy CriopiaHe-
HiCTb 10 TKaHUHHOTrO AII® Ta Kpalle 3MEHIIYe eHI0TeTiaATbHY
JMUC(HYHKIIIO, TIOPIBHSHO 3 CHAJAMPWIOM [5, 8], 10 TOACHIOE
HOT0 J10/1aTKOBI KOPUCHI BIACTHBOCTI. Y TAIEHTIB 3 TilepTo-
HiuHOIO XBOpo0oro I-I1 cTasii Ta XpOHIYHO CEPLICBOIO HEMOC-
tatHicTio [-11 K 31 30eperkeHor0 ppaKiliero BUKUTY JIIBOTO IILTY-
HOYKa KBIHAIIPWJI TOMIIIITYE MOKa3HUK HE TLTBKH CHCTOJIYHO1,
ane i nriacTonivHol (yHKIT JIIBOTO IITyHOYKa Ta, HAa BIIMiHY
BiJI METOIPOIONY CYKIIMHATY, €()EKTHBHO 3MIHIOE CTPYKTYPHI
T€OMETPHYHI MapaMeTpH, MiIBUIIYE TOIEPAHTHICTh 10 (Bi3ud-
HOTO HaBaHTAXXEHHSI, MAKCUMAJIbHE BKMBAHHS KUCHIO, OLTBII
CYTTEBO 3HIDKYE PiBeHb N-KiHIIEBOT'O TIONEPETHUKA MO3KOBOTO
1 Harpili-ypeTnaHoro ropmMoHy [3]. B 3B°3Ky 3 THM, 1110 nipH apTe-
piasbHii rineprensii y xBopux Ta y urypiB i3 CAI" cnocrepi-
Ta€ThCs PO3BUTOK OKCUIATHBHOT'O CTPECY, 11O CYMPOBODKYETHCS
aKTHUBALIi €10 CHCTEMH BUTLHOPATUKAILHOTO IEPEKHCHOTO OKHC-
uenns nmimiais (BPIIOJI), BuHUKIIA HEOOXIAHICTH JOCIIIUTH
BrutiB kBiHanprty Ha BPTIOJI y rmasmi KpoBi Ta )KUTTEBO-Baxk-
JIMBUX OpraHax (Miokap, rmevinka) y mrypis 31 CATL

Merta nocJtiKeHHsI: IOCHiIUTH OCOOTMBOCTI BIUTUBY KBiHA-
TIPUIY HAa aKTHBHICT CUCTEMH BUIBHOPAINKAIEHOTO TIEPEKUC-



