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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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The annual growing number of injection procedures in aes-
thetic medicine inevitably leads to increasing of the complica-
tions, occurring after injections. According to the data of Ameri-
can Society of Aesthetic Plastic Surgery (ASAPS), there were 
more than 2,344,000 non-surgical procedures in 2018, 795 of 
which were accounted for fillers [1]. The echo signs of cosmetic 
agents were described in experimental studies, in order to assess 
the correlation of the obtained data with the chemical composi-
tion of the material [2-4]. To establish the chemical composition 
according to ultrasonography (US) and the injection of hyal-
uronidase agents, in the reviews, devoted to the diagnosis and 
treatment of complications after facial contouring, the emphasis 
is also on the analysis of the characteristics of the introduced 
material [5-8]. The studies devoted to comparing the results of 
US with the tomographic radiology methods diagnostics were 
published [9,10]. The analysis of the causes and structure of 
complications, location, the depth and the area of ​​the pathologi-
cal process in patients with complications after facial contour-
ing, the relationship of clinical appearance with the presence of 
the filler, which is important for the correct diagnosis and deter-
mination of the patient treatment tactics, is the interest.

The aim of the study was to assess the capabilities of high-
resolution US in the diagnosis of complications after facial con-
touring.

Material and methods. The US examination of 132 women 
after facial contouring at different stages of treatment was per-
formed. The patients age ranged from 22 to 65 years. In this 
group, patients had been injected at various terms. The injec-
tions had taken place from 2 weeks to 15 years before the US 
examination.

The US cases presented in this article were performed with 
the «MyLab Twice» machine (Esaote, Italy) using linear probes 
that range between 15 to 18 MHz and 10 to 22 MHz, in В-mode 
(gray-scale) and color or power Doppler mode. No special prep-
aration for the examination of the skin and face and neck soft 
tissues was required. US was performed while a patient was ly-
ing on his back. 

At the first stage, the searching of subcutaneous fragments 
of the gel, the clear determination of their location relative to 
the anatomical structures of the facial skeleton and the depth 
from the epidermal layer of the skin of the face and neck were 
performed during US examination. Then, longitudinal and trans-
verse sizes of filler bolus and its volume were measured, the 
relationship between the anatomical structures (vessels, facial 
muscles, septa) and filler deposits were assessed. 

The structure of the studied object (hyperechoic, hypoechoic or 
anechoic formation; homogeneous or heterogeneous; the shape and 
the clarity of the contours, the presence or absence of a capsule or 
perifocal edema) was depicted in the description. Also the devia-
tions of normal surrounding tissues were described: increased pasti-
ness (dermis, hypodermis, the presence or absence of the vascular-
ization, excessive fibrosis and other features. 

Obtained by the history taking and US examination quantita-
tive and qualitative data were exported to Excel tables and pro-
cessed by Statistica 10 and MS Office Excel 2010 programs. The 
normal distribution test (Shapiro-Wilk test) was carried out for 

quantitative parameters. The statistical significance of the dif-
ferences between the compared parameters was determined by 
Student t-test number in the case of normal distribution. The pa-
rameters were presented as the median (Me) and 25%- and 75%- 
percentiles in the case of the absence of normal distribution. The 
medians comparison was performed with Mann Whitney U-test. 
The ratio of patients with the different qualitative indications 
was compared by the analysis of fourfold contingency tables 
on the basis of chi-squared test, Yates corrected chi-square test, 
Fisher’s exact test. If the probability of error was less than 0.05 
(<0.05) the differences between the compared pairs were consid-
ered as statistical significant.

The chemical characteristics of fillers and the terms of the 
treatment of patients after injection procedures were presented 
in Figs 1 and 2. 

The chemical characteristic of injected materials according to 
anamnesis data (n=132)

Fig. 1. HA fillers were injected in 111 cases (84,1%), in 13 
cases (9,8%) – silicone, in 6 cases (4,5%) – calcium hydroxyap-
atite (СаНA), polymethylmethacrylate (PMMA) – in 1 (0,8%). 
There was 1 patient with non-hyaluronic filler with unknown 
genesis (0,8%)

The terms of treatment after the filler injection (n=132)

 

Fig. 2. The terms of treatment after the filler injection in 7 
cases (5,3%) were from 7 to 10 years, in 4 cases (3,0%) - 4-5 
years, in 13 cases (9,8%) – 2-3 years, in 27 (20,5%) – from 1 to 
2 years, in 80 (60,6%) – from 2 weeks to 1 year. In 1 case (0,8%) 
the patient turns 15 years after the injection of non-hyaluronic 
filler
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Results and discussion. The distribution of patients’ com-
plaints was as follows: dissatisfaction with the aesthetic result in 
122 (92.4%) cases, patients expressed concern about the excess of 
the declared time spent into the tissues of the injected drugs in 10 
(7.6%) cases. The characteristic structure of complaints of patients 
dissatisfied with the aesthetic result was presented in Fig. 3. 

The structure of the complaints of patients, who were dissatis-
fied with the aesthetic result (n=122)

 

Fig. 3. Edema - 68 cases (55,7%), hypercorrection – 50 cases 
(41%), asymmetry - 3 cases (2,5%), discomfort - 1 case (0,8%)

According to the US examination data, the most common loca-
tion area of fillers or echo signs of fibrotic changes in the projection 
of previously introduced agent were nasolacrimal and palpebromal 
grooves – 54 cases (40.9%), and the area of lips and nasolabial folds 
– in 52 (39.4%) cases (Tab. 1). The echo signs of fibrotic changes 
into the head and neck soft tissues were revealed in 66 patients 
(50.0%), which corresponded to the location of complaints of ede-
ma and hypercorrection in 22 (16.7%) cases. The fibrosis changes 
were identified at the site of filler injection in 5 patients (3.8%), 
who were interested in the excess period of the agent, in other 39 
cases (29.5%) it was an accidental finding into adjacent anatomical 
areas that weren’t clinically apparent and didn’t disturb the patient. 
The filler has adjoined to the vessels in 36 cases (27.3%), requiring 
surgical treatment granulomas has formed in 2 cases (1.5%). 

The dilated vessels with the fragments of fillers in the form of 
small boluses were visualized at the site of its injection in 3 cases 
(2.3%). The swelling of hypodermis and dermis without any fillers 
or echo signs of fibrosis was identified in 4 cases (3.0%). 1 patient 
didn’t have any changes into the soft tissues (0.8%). The agent was 
located into the infraorbital region in 51 patient (38.6%), which 
didn’t correspond to the site of the injection and the complaints. The 
US structure of the manifestations of edema and hypercorrection 
in patients with corresponding complaints was shown in Figs 4, 5. 

US structure of edema 

Fig. 4. Hypodermis with the filler into it was revealed in 30 
patients. The same pathology without filler in the projection 
of it was diagnosed in 30 cases, and the agent was visualized 
in adjacent anatomical regions. Hypodermis edema in 3 cas-
es and dermis edema in 1 case didn’t have the filler into them. 
Hypodermis and dermis edema was combined with fibrosis in 
2 cases. The enlarged vessel with an agent microbole, which 
the patient perceived as edema, was detected in one study. 
One patient showed no signs of tissue changes and the pres-
ence of a filler

US structure of the hypercorrection

Fig. 5. The hypercorrection corresponded to the echo signs 
of the fibrotic changes in the form of hyperechoic formations 
with clear, uneven contours in 20 cases and in the form of the 
petrificates - in 1 case. The hypercorrection was visualized 
as the hypoechoic and anechoic formations with clear even 
contours, which was typical for echo signs of the fillers in 27 

Table 1. Location of the cosmetic fillers and echo signs of fibrosis into the soft tissues of head and neck according to the US data 
Region % Number of patients (n=132)

Nasolacrimal and palpebromolar fissure 40,9 54
Lips and nasolabial folds 39,4 52
Zygomatic bone 9,8 13
Lack of filler and ultrasound signs of fibrosis 3,8 5
Frontal 1,5 2
Temporal 1,5 2
Neck 1,5 2
Mental 0,8 1
In the salivary gland 0,8 1
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cases. The vessels with the agent microboles were revealed 
into palpebromolar grooves in 2 patients. They didn’t seem to 
differ from the manifestations of hypercorrection but accord-
ing to the spectrum of blood flow they were veins

The examples of different patients with the same com-
plaints about the edema were presented in the Figures 6 and 
7. There, the case when into same anatomical zone, with the 
same complaints and similar clinical appearance, the ultra-
sound picture is different, was clearly presented.

Fig. 6. Sonogram of the periorbital region in Color Dop-
pler mode in the projection of the nasolacrimal groove, 
sagittal plane at the level of the bone edge of the orbit (ar-
row 1 – dermis, arrow 2 – bone). Hyperechoic, avascular 
rounded formation with clear even contours was visualized 
supraperiostally (arrow 3 – hyperechoic formation), with 
the signs of severe perifocal edema in the form of a zone 
of reduced echogenicity (arrow 4 - edema). Echo signs of 
fibrosis in the projection of the nasolacrimal groove and of 
the periorbital region soft tissues edema

Fig. 7. Sonogram of the periorbital region in Color Dop-
pler mode in the projection of the nasolacrimal groove, sagit-
tal plane at the level of the bone edge of the orbit (arrow 1 
– dermis, arrow 2 – bone). Hypoechoic avascular formation 
of an oblong shape with clear and even contours is visual-
ized into the soft tissues of the examined area (arrow 3 – hy-
poechoic formation). It was adjacent to the vessel (arrow 4 
- vein), the blood flow spectrum showed that in was vein, with 
no signs of tissue edema. Echo signs of adjacent to the vein 
cosmetic filler in the projection of the nasolacrimal groove

HA fillers in the patients who turned with complains dur-
ing up to a year after the injection were visualized as round 
or oval shaped hypoechoic boluses with clear, fairly even 

contours in 65 cases, with the fibrous capsule – in 5 cases 
(Fig. 8). The areas of increased echogenicity soft tissues into 
the places of HA injection were revealed in 13 patients, who 
turned at the same time (Fig. 9). HA agents with a presence 
into the tissues for more than a year were visualized as hy-
poechoic formations without perifocal edema in 26 cases 
during US, the fibrous capsule was visualized among them 
in 6 cases (Fig. 10). The hyperechoic avascular formation 
was identified at the site on the hyaluronic filler injection 
in 2 cases, which corresponded to the echo signs of fibrosis. 
Polymethylmethacrylate was visualized during US as a het-
erogeneous formation due to the alternation of the areas of 
reduced and increased echogenicity, with a predominance of 
the hyperechoic structures, with an acoustic shadow in the 
patient to whom this agent was injected (Fig. 11). Silicone 
fillers were visualized as hyperechoic formations in 16 cases, 
as hypoechoic structures with hyperechoic capsule without 
any signs of the perifocal edema – in 5 cases (Fig. 12,13). 

Fig. 8. Sonogram, B-mode, periorbital region in the pro-
jection of palpebromolar sulcus, horizontal plane at the level 
of the bone edge of the orbit along the mid-pupil line (arrow 
1 – dermis, arrow 2 – m. orbicularis oculi). Hypoechoic, het-
erogeneous due to hyperechoic thickenings, filler bolus was 
visualized (arrow 3 - filler). It had clear even contours, was 
oval shaped, with fibrous capsule (arrow 4 – fibrous capsule) 
and located under the orbicularis oculi muscle, without signs 
of perifocal edema. Echo signs of incapsulated filler into 
periorbital region

Fig. 9. Sonogram, B-mode, the lateral part of the upper 
lip, horizontal plane (arrow 1 – oral cavity, arrow 2 – sub-
mucosa). The hyperechoic formation (arrow 3 – hyperechoic 
formation) with clear uneven contours is visualized above the 
orbicularis oris muscle (arrow 4 – m. orbicularis oris). It was 
located at the site of HA filler injection. Echo signs of fibrotic 
changes into the soft tissues of the upper lip
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Fig. 12 Sonogram of the lips, sagittal plane (arrow 1 – teeth). 
An anechoic HA filler bolus (arrow 2 - the anechoic filler bolus), 
oval shaped, with clear and even contours, with dorsal echo 
enhancement (arrow 2 – dorsal filler enhancement) without a 
fibrous capsule or perifocal edema of the lower lip soft tissues 
was visualized. The lip soft tissues have had a typical structure, 
the visualization of the orbicularis oris muscle wasn’t hindered 
(arrow 4 – m. orbicularis oris). Echo signs of iatrogenic inclu-
sions of HA origin into the lower lip soft tissues

Fig. 11. Sonogram of the soft tissues in the projection of the left 
nasolabial fold (arrow 1 – dermis, arrow 2 – hypodermis). Hyper-
echoic structures (arrow 3 – hyperechoic structures) with an acous-
tic shadow (arrow 4 – acoustic shadow) was visualized into the 
nasolabial fold soft tissues at the site of the injection of the PMMA 
filler. Visualization of the underlying structures was not hindered. 
Echo signs of fibrotic changes into the nasolabial fold soft tissues

Fig. 13. Sonogram of the lips, sagittal plane (arrow 1 – teeth). 
The hypoechoic silicone filler boluses (arrow 2 – hypoechoic bo-
luses), which was injected 8 years ago, oval shaped, with clear 
and even contours, with the fibrous capsule (arrow 3 – fibrous 
capsule) without a perifocal edema of the upper and lower lip 
soft tissues was visualized. The visualization of the upper and 
lower lip tissues had an atypical structure, visualization of the 
orbicularis oris muscle was hindered. There was also a poste-
rior acoustic shadowing artifact caused by the superficial hy-
perechoic structures (arrow 4 – posterior acoustic shadowing 
artifact). Echo signs of fibrotic changes of the lips with encapsu-
lated silicone filler fragments

Fig. 10 Sonogram of the soft tissues in the projection of the 
left nasolabial fold (arrow 1 – dermis, arrow 2 – hypodermis). 
A hypoechoic HA filler bolus (arrow 3 - hypoechoic filler bolus) 
with a formed strongly marked hyperechoic capsule (arrow 4 
– hyperechoic capsule) is visualized into hypodermis. The vi-
sualization of the underlying structures was not hindered. Echo 
signs of fibrotic changes into the nasolabial fold soft tissues

Echo signs of fibrosis were revealed in 66 cases by the 
US examination, of which 27 cases were corresponded to 
the site of the filler injection. During the examination there 
were 39 cases of the random findings, which were not clini-
cally apparent and didn’t disturbed. The filler was located 
in the projection of the infraorbital foramen in 51 patients, 
but it wasn’t corresponded to the site of the injection and the 
complaints. The analysis of the relationship between the sign 
of “filler dislocation” and its injection above or below the 
SMAS shows the strong correlation between the filler dislo-
cation and it’s injection below the SMAS (p<0,05). The agent 
dislocation was possible between the fascial spaces due to the 
facial muscles activity, which were the anatomical borders 
of the fascial spaces together with the ligamentous apparatus 
[11,12]. The filler was located in the projection of the edema 
and into the adjacent anatomical region in the patients with 

complaints of edema. Analysis data shown that there was no 
correlation between the presence of edema and the presence 
of the filler in its area (p>0,05). 

According to the data analysis, materials of different nature 
at different duration of stay into the soft tissues may be sono-
graphically similar. For example, silicone and HA visualized 
as anechoic boluses, both with the presence of hyperechoic rim 
and without it. The fibrous changes were revealed at the site of 
the injection of all materials, as well as the absence of signs 
of biodegradation at different stages after the injection. Medical 
history, the terms of stay of the material in the tissues, clinical 
appearance had the great importance and should be compared 
with the US characteristics of the material. Conservative treat-
ment is recommended in the case of the presence of HA fillers, 
and if there are echo signs of fibrosis of non-HA agents, the issue 
about surgical treatment should be brought up.
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The obtained data indicate the need for a preliminary exami-
nation of the face and neck soft tissues to determine the level of 
edema, the presence of the filler into the soft tissues, differential 
diagnosis of the complications’ causes, and at the planning stage 
of cosmetic procedures.

Conclusions. The characteristic echo signs of HA agents in-
clude hypoechoic structure, even and clear contours, the absence 
of an acoustic shadow.

The characteristic echo signs of non-HA fillers include hyper-
echoic structure, uneven and unclear contours, with the presense 
of an acoustic shadow.

The US of the skin and the soft tissues of the face and neck 
region prescribed to the patients with complaints after facial 
contouring in order to carry out the differential diagnosis of their 
causes and to determine the treatment tactics.

The most frequent complaints that patients come with were 
edema and hypercorrection into the periorbital region for up a 
year after the HA filler injection.

 There was the high probability of an agent dislocation if it is 
introduced below the SMAS level.
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132 women after facial contouring on terms from 2 weeks 
to 15 years after filler injection were examined by sonogra-
phy (US). They had complaints of the edema, hypercorrection, 
asymmetry, discomfort and anxiety about the excess of the terms 
that filler had spent into the soft tissues.

HA fillers were injected in 111 cases (84.1%), silicon agents – in 
13 cases (9.8%), CaHA – in 6 (4.5%), PMMA – on 1 (0.8%) and 
one patient have had non-hyalouronic filler with unknown origin 
(0.8%). According to the US data, nasolacrimal and palpebromar 

fissures were the most common location of fillers or the echo signs 
of fibrotic changes in the projection of their injection – 54 patients, 
just like the lips region and nasolabial folds – 52 cases. 

The US of the skin and the soft tissues of the face and neck 
region prescribed to the patients in order to carry out the dif-
ferential diagnosis of complaints’ causes, to determine the treat-
ment tactics and for planning cosmetic procedures. 

Keywords: sonography, complications of facial contouring, 
fillers, filler injections.

РЕЗЮМЕ 

СОНОГРАФИЯ МЯГКИХ ТКАНЕЙ ЛИЦА И ШЕИ, 
ОЦЕНКА ПРИЧИН ОСЛОЖНЕНИЙ ПОСЛЕ КОНТУРИРОВАНИЯ ЛИЦА

Бондаренко И.Н., Привалова Е.Г., Шумина Я.А.

Центральный научно-исследовательский институт лучевой диагностики, Москва, Россия 

С помощью ультразвукового исследования (УЗИ) обсле-
довано 132 женщины после контурной пластики лица на 
сроках от двух недель до 15 лет после введения филлеров 
с жалобами на отек, гиперкоррекцию, асимметрию, диском-
форт и беспокойство по поводу превышения сроков нахож-
дения препаратов в мягких тканях.

В 111 (84,1%) случаях вводили филлеры на основе гиалу-
роновой кислоты, в 13 (9,8%) – силикон, в 6 (4,5%) – гидро-

ксиапатит кальция, в одном (0,8%) – полиметилметокрилат, 
у одного (0,8%) пациента - филлер негиалуроновой природы 
неизвестного происхождения. По данным УЗИ наиболее ча-
стой областью локализации филлеров или ультразвуковых 
признаков фиброзных изменений в проекции их введения 
была область носослезной и пальпебромалярной борозд – 
54 пациента, а также область губ и носогубных складок – 52 
случая. 
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Пациентам с жалобами после контурной пластики лица по-
казано ультразвуковое исследование кожи и мягких тканей для 
дифференциальной диагностики причин жалоб, определения 
тактики лечения и планирования косметологических процедур.

reziume

saxis da kisris rbili qsovilebis sonografia, 
saxis konturirebis Semdgomi garTulebebis 
mizezebis Sefaseba

i.bondarenko,  e.privalova,  i.Sumina

sxivuri diagnostikis centraluri samecniero-
kvleviTi instituti, moskovi, ruseTis federacia

ultrabgeriTi kvleviT Seswavlilia 132 qali 
saxis konturuli plastikis Semdeg, filerebis 
Seyvanidan ori kviridan 15 wlis vadaSi, CivilebiT 
SeSupebaze, hiperkoreqciaze, asimetriasa da dis-
komfortze, aseve, wuxilis gamo rbil qsovilebSi 

preparatis arsebobis vadebis gaxangrZlivebas-
Tan dakavSirebiT.
111 (84,1%) SemTxvevaSi Seyvanili iyo filere-

bi hialuronis mJavas safuZvelze, 13 (9,8%)SemTx-
vevaSi  – silikoni, 6 (4,5%) SemTxvevaSi - kalci-
umis hidroqsiapatiti, 1 (0,8%) SemTxvevaSi  – po-
limeTilmetokrilati, 1 (0,8%) pacients – ucno-
bi warmoSobis arahialuronuli bunebis file-
ri. ultrabgeriTi kvlevis Sedegebis mixedviT, 
filerebis an fibrozuli cvlilebebis ultra-
bgeriTi niSnebis lokalizebis yvelaze xSir 
midamos maTi Seyvanis proeqciaze warmoadgenda 
cxvir-sacremle arxis midamo da warbTSorisi 
naWdevi – 54  pacienti, aseve, tuCebis da cxvir-
tuCis naoWis are – 52 SemTxveva.
konturuli plastikis Semdeg Civilebis 

mizezebis diferenciuli diagnostikisaTvis, 
mkurnalobis taqtikis gansazRvrisa da kos-
metologiuri procedurebis dagegmvisaTvis 
naCvenebia kanis da rbili qsovilebis ultra-
bgeriTi kvleva.

ASSESSMENT OF EFFECTS OF NON-FUNCTIONAL OVERREACHING AND OVERTRAINING 
ON RESPONSES OF SKELETAL MUSCLE AND CARDIAC BIOMARKERS 

FOR MONITORING OF OVERTRAINING SYNDROME IN ATHLETES

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V., Kakhabrishvili Z.

Tbilisi State Medical University, Georgia

In professional sports, the focus on success in training and 
competition creates a driving force for a higher level of fitness, 
which requires greater workload from athletes, longer sports sea-
son and greater frequency of competitions. Sports training pro-
gram commonly comprises a component of repetitive overload-
ing to initiate structural and functional changes in an attempt to 
achieve favorable adaptation to the workouts and enhance ath-
lete’s sports performance, but with an inadequate recovery time 
or an abrupt increase in training load, overloading may produce 
undesired effects. If overreaching is extreme and combined with 
an additional stressor, non-functional overreaching (NFO), and 
then overtraining syndrome (OTS) may result [12,13]. Because 
of imbalance between training and recovery, athletes are at risk 
of becoming overtrained, subsequently increasing the possibil-
ity of cardiac damage [9,16]. Early detection of NFO is very 
important in terms of prevention of overtraining, as well as for 
interruption of NFO/OTS progression.

Physiological, biochemical, immunological, psychological 
and performance markers of OTS are intensively investigated. 
During the last years, growing interest is set on biomarkers 
aiming at evaluating health-related aspects which can be mod-
ulated by regular physical activity and sport. The use of spe-
cific biochemical markers for the diagnosis of OTS are still in 
discussion. However, serum creatine phosphokinase (CK) has 
for years been measured and evaluated in exercise science as 
an essential parameter for the determination of muscular stress. 
Elevated baseline values of CK may indicate trauma or over-

training, also, its concentration can be used to monitor activity 
of athletes with a muscle injury [15].

Numerous studies have suggested that prolonged exercise 
may induce a transient appearance of cardiac-specific troponins 
(such as cTnI or cTnT), normally indicative of myocyte necrosis 
[14,17-20]. The troponin level post-exercise corresponds to re-
lease from the cytosolic compartment of cardiomyocytes. There 
are many causes of increased membrane permeability of cardio-
myocytes and, among them, production of reactive oxygen spe-
cies and imbalance between oxidative and antioxidant status is 
of growing interest. Other causes of permeability growth might 
be alterations in calcium, pH, glucose/fat metabolism or in com-
munication between  integrins, as well as various mechanisms 
can be suggested, among them increased cardiovascular stress, 
inflammation, vasculitis, dehydration, or expression of cardiac 
troponin in  skeletal muscle [3,21]. However, “the presence of 
measurable troponin amounts in the blood should not be inter-
preted as cardiac damage in the absence of clinical symptoms or 
instrumental findings of myocardial disease” [1], such as altera-
tions of echocardiographic parameters of systolic, diastolic or 
right-sided heart dysfunction. Results of previous studies about 
continuous ultraendurance activities were inconclusive in terms 
of appearance of cardiac-specific troponins in the blood. On the 
other hand, some studies on exercises like marathon and triath-
lon showed no increase in these markers [10]. Recent studies 
showed that cardiac troponin I and T were strongly correlated 
following exercise [7,8]. Therefore, with respect to abovemen-


