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Abstract. Introduction. Implantation of foreign silicone implants during breast replacement is accompanied by structural and
functional changes in the surrounding tissues. Developing chronic inflammation, fibrosis, severe pain and the compression
effect of the implant lead to severe restrictive disorders of external respiration functions, reducing the patient’s quality of life in
the postoperative period. One of the possible ways to solve this problem is to use an electromagnetic field with a frequency of
448 kHz. Purpose of the study: to evaluate the effectiveness of physiotherapeutic methods of influence as methods for the
prevention of restrictive disorders of external respiration in patients after breast replacement. Materials and methods. The
study is based on the results of a survey of 89 females who underwent breast replacement with silicone implants. All women
were divided into 4 groups, taking into account the approach to the use of physiotherapy. The study assessed respiratory
rate, vital capacity, forced vital capacity, formed expiratory volume in the first second, and peak expiratory volumetric flow
rate. Results. It was found that all patients in the early postoperative period had impairment of external respiratory function
by an average of 30% of the reference values. The combined use of electrophysiological effects and botulinum toxin made
it possible to reduce the frequency of identified respiratory system disorders. By the 7th day of treatment, the frequency of
shortness of breath, as well as the magnitude of the deviation from the norm of vital capacity of the lungs, forced vital capacity
of the lungs and forced expiratory volume were less, respectively, by 12.3 times, 6.4 times, 8.7 times. 8.1 times compared
to control. Conclusion. A set of preventive measures, including electrophysiological therapy, can significantly increase the
efficiency of restoration of external respiratory functions in patients after breast replacement in the first week after surgery.

Key words: breast replacement; external respiration disorders; spirometry; botulinum toxin; electrophysiological effects.
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Pe3tome. BeedeHue. VimnnaHTawumus MHOPOAHbIX CUIIMKOHOBbIX MMMIAHTOB BO BPEMSI SHAOMNPOTE3MPOBAHNS MOMOYHbIX
KEnes conpoBoXAaeTcs CTPYKTYPHLIMU W DYHKLMOHATBHBIMU U3MEHEHUSIMI OKPYKaoLWMX TKaHel. PasBuBaloLieecs
XPOHWYeckoe Bocnanexune, pubpos, BoipaxeHHbIM 601EBON CUHAPOM M KOMIPECCMOHHOE BO34ENCTBME UMNNaHTa
NPUBOAMT K BbIPaXX€HHbIM PECTPUKTUBHBIM HaPYLIEHUAM (DYHKLMIA BHELIHEro AblXaHMS, CHUXAIOLLMM Ka4eCTBO XKU3HU
nayyneHTkn B nocneonepawlmoHHom nepuoge. OAHUM M3 BO3MOXHbIX MyTelt pelueHns 4aHHoM npobnemsl sBnseTcs
NpUMEHEHNE SNEKTPOMArHMTHOro nons ¢ yactotoit 448 k'L, Yenb uccnedogarHus — oLueHUTb 3PHEKTUBHOCTD
hum3noTEepaneBTUYECKNX METOAMK BO3LENCTBUSA B Ka4eCTBe METOA0B NPOMUNAKTUKN PECTPUKTUBHBIX HAPYLLEHWI
BHELUHEro AblXaHus y NaLuWeHTOK Nocne 3HA0NPOTEe3MPOBaHNS MOMOYHbIX Xene3. Mamepuanbi u memodsl. Wc-
cnefoBaH1e 0CHOBaHO Ha pesynbratax obcnenoBaHns 89 nuL XeHCKOro nona, NepeHecLUnxX 3HA0NPOTe3npoBaHue
MOJIOYHbIX Xenes CUIMKOHOBbIMY MMNNaHTaMun. Bee XeHLWwmHbI 6binu pasgeneHsl Ha 4 rpynnbl ¢ y4€TOM NOAXoAa K
NCnonb30BaHWo U3MoTepaneBTUYECKOro METOAA BO3AENCTBISA. B Xoge uccnefosanus oueHnBanacs 4actora fbl-
XaHW$, XXM3HEHHas eMKOCTb Nerkux, PopcMpoBaHHas XnU3HeHHast EMKOCTb nerkux, 06bem opcUpoBaHHOrO BblgoXa
3a nepByto CeKyHAy, MKkoBas 06beMHas CKOPOCTb BblAoXa. Pe3ynbmambl. YCTaHOBIIEHO, YTO Y BCEX NALMEHTOK
B paHHeM nocreonepalnoHHOM Nepuoae 0TMEeYanoch HapyLweHne QyHKLMUIA BHELWHEro AblXxaHWNs B CPEAHEM Ha
30% oT pechepeHCHbIX 3HaveHun. KombuHMpoBaHHOE NCMNOMNb30BaHME 3NEeKTPON3NMONOTMYECKOrO BO3AENCTBUSA U
DOTYNOTOKCMHA NO3BONNIO CHU3WTL YACTOTY BbISIBMIEHHbIX HAPYLLIEHWIA AbIXaTenbHOM cucTeMbl. K cegbMbiM CyTkam
NeYeHns YacToTa OAbILLKM, a TaKXe BENUYMHA OTKMNOHEHNS OT HOPMbI XU3HEHHO EMKOCTM NEerkunx, popcMpoBaHHOM
XM3HEHHOM eMKOCTM Nerknx n obbema hopCcMpoBaHHOrO Bbig0Xa OKa3anuch MeHbLUe, COOTBETCTBEHHO, B 12,3 pasa,
B 6,4 pa3a, B 8,7 pa3a u B 8,1 pasa no cpaBHEHMIO C KOHTPONEM. 3akrodeHue. Komnnekc npogunaktTnieckmnx me-
POMPUSATWIA, BKITHOYAKOLLWA SNIEKTPOPU3MONOTMYECKYI0 Tepaniuio, NO3BOMSET AOCTOBEPHO NOBLICUTL 3P DEKTUBHOCTD
BOCCTaAHOBEHUS (PYHKLMIA BHELLIHErO AblXaHWUs Y NaLWeHTOK Nocne 3HL0NPOTe3NPOBaHMS MOMOYHbIX XENE3 B NEPBYH

HeZenio nocne onepawuu.

KnioueBble cnoBa: QHAOONPOTE3NPOBAHNE MOJIOYHbIX Xefe3; HapyLeHNA BHELWHEro AbiXxaHns; CMPOMETPNSA;

60TyJ'IOTOKCVIH; SJ'IeKTpO(*)I/I3I/IOJ'IOFW-IeCKO€ BO3JENCTBME.

INTRODUCTION

At present, breast replacement is one of the most de-
manded surgical interventions in aesthetic medicine [6]. An-
nually, no less than 100.000 surgeries with silicone implant
use are performed in plastic surgery clinics not only in Rus-
sia but abroad as well, and these data do not tend to decline
but steadily grow [4].

Breast enlargement and change of its structure is
gained by the use of implant mostly on the hydro-gel

silicone basis [8]. Installation of the latter in the chest re-
sults in a number of possible physiological and functional
changes often leading to pathological conditions, e.g.
pneumonitis. V.S. Paredes et.al have demonstrated by
their study (2010) that approximately in one third of all
women who underwent breast replacement with silicone
implants infiltrates in the parenchymatous tissue of the
lung were identified within the 1st week after the surgery
[10]. At the same time, there was a chronic inflammatory
process in the tissues surrounding the foreign implant,
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which was a normal body response. This provides silicone
fibrous encapsulation and pulmonary tissue fibrosis with
participation of macrophages, T-cells as well as active B-
lymphocytes [1, 7].

Pain syndrome, an expected surgical intervention ef-
fect, is one of the most significant problems in mammary
gland endoprosthetics. Trauma of anatomical structures, as
well as excessive overstretching of tissues cause constant
pain impulsation development which may persist for several
years following the surgery [11]. This results in emotional
health deterioration and lowed satisfaction from breast im-
plantation.

Abnormal changes of the soft tissues surrounding sili-
cone implant as well as of the lung parenchyma combined
with surgical interventions in the region of the thorax lead
to marked restrictive impairment of external respiration func-
tions [9]. Moreover, compressing effect of a foreign body in
the region of the chest initiates these changes leading to
new chains of pathogenesis developing with the latter joining
to vicious circles. Numerous findings of spirographic studies
of females after breast implantation show significant reduc-
tion in all available external respiration data [3]. Absence of
possibility to ventilate the lungs properly lowers quality of life
in both the early and the late postoperative period [2].

One of the possible ways of accelerated arresting of
tissue inflammatory changes and pain syndrome follo-
wing the mammary gland endoprosthetics is the use of
an electromagnetic field with a frequency of 448 kHz that
activates ion exchange due to which natural cell regenera-
tion processes are effected more efficiently. Such physio-
therapeutic equipment makes electric potential of the cell
membrane restored in the postoperative period, activates
collagen production; improves microcirculation and tissue
trophicity, produces antiedematous effect, promotes hema-
toma reorganization and stem cells proliferation as well [5].
Noted properties are of particular interest considering their
use to prevent restrictive impairment of external respiration
in patients after breast endoprosthetics.

OBJECTIVE OF THE STUDY

To evaluate the effectiveness of physiotherapeutic me-
thods of influence as methods for the prevention of restric-
tive disorders of external respiration in female patients fol-
lowing breast replacement.

MATERIALS AND METHODS

An open, randomized, mono-centered and prospective
study has been carried out to evaluate the possibility of the
use of physiotherapeutic methods as preventive measures

of external respiration restrictive impairment after mammary
gland endoprosthetics. The work is based on the findings of
89 implantations with the silicone implants use performed
in the Plastic Surgery Unit of the “Relax Med Service” clinic
in Samarkand, the republic of Uzbekistan for the period of
2021-2023.

Female patients were involved into the study according
to the following criteria: aged 25-50, the presence of clini-
cally meaningful hypomastia, asymmetry of the mammary
glands, no earlier surgeries in the regions of the chest and
breast, patient’s voluntary consent to be involved in the
study on the assessment of postoperative rehabilitation
measures effectiveness.

Female patients were not involved under the following
conditions: the age under 25 and over 50 years, some
chronic diseases as well as their acute stage, CAD, ob-
structive lung disease, respiratory failure of any degree,
skin infectious and non-infectious diseases in the region of
the chest, hyper and hypocoagulation, HIV, previous hepa-
titis B, C, tuberculosis, any gestational age, lactation, car-
diac pacemaker, thrombophlebitis, refusal to be involved in
the study on the assessment of postoperative rehabilitation
measures effectiveness.

All the patients were divided into four groups considering
pre- and postoperative management: botulinum toxin type A
injection into the musculus pectoralis major 14 days before
endoprosthetics (n=23), botulinum toxin type A injectioon
into the musculus pectoralis major 14 days before endo-
prosthetics with the postoperative 1 week physiotherapeu-
tic treatment with the help of the INDIBA apparatus (n=24),
0.9% saline solution injection into the musculus pectoralis
major 14 days before endoprosthetics with the postopera-
tive 1 week physiotherapeutic treatment with the INDIBA
apparatus (n=22), 0.9% saline solution injection into the
musculus pectoralis major 14 days before endoprosthetics
(control, n=20).

The botulinum toxin type A “Botox” in the dose of
100 units was injected bilaterally in concentration 1 to 25
in 10 symbolic muscular sectors presented in Figure 1. The
amount of the preparation administered into one spot did
not exceed 2.5 ml, 0.9% saline solution was injected simi-
larly.

Electrophysiological therapy of the chest region was
conducted by means of the INDIBA active 801 apparatus
(Spain). The procedure of radiofrequency cellular electro-
therapy was performed with a frequency of 448 kHz in ca-
pacity regime within 15 minutes daily during the 1% weak
after the surgery.

The assessment of external respiration was carried out
by determining spirometry findings a day before breast en-
doprosthetics and on the 1%t and the 7" day following the
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operation. Instrumental investigation was conducted with
the help of microprocessor portable spirograph SMP-21/01-
R-D (Scientific and Production Enterprise “Monitor”, Rus-
sia). Registration and analysis of dynamic findings of the
vital capacity of the lung (VCL), forced vital lung capacity
(FVLC), forced expiratory volume in the 1%t second (FEV,),
peak expiratory flow rate (PEFR) were performed accor-
ding to recommendations of the Russian Respiratory So-
ciety.

Statistic processing of the study data used common
methods of variation statistics. To assess the significance of
differences student’s t-test was used. The belonging of the
samples to the normal distribution was determined using
the Kolmogorov—Smirnov criterion. An alternative hypo-
thesis was accepted at p <0.05.

STUDY RESULTS AND THEIR DISCUSSION

While analyzing parameters of external respiration
and spirograms of 89 females it was identified that mam-
mary gland endoprosthetics with silicone implants caused
tachypnea developing in 59.5% of observed cases in the
first day after the trauma. By the second day, the analyzed
parameter reduced in up to 40.4% of cases (32 patients)
and reached its minimum by the end of the week in 9 pa-
tients or 10.1% of observed cases.

Analysis of VCL, FVLC, FEV, and PEFR parameters
in all patients on the 1%t day after breast implantation

4

514
s|7]6 2—:
10[9 I
‘ \ "
Cocok Apeona
Nipple Areola
Fig. 1.
Puc. 1.

showed their significant reduction, correspondently by
26.8, 31.1, 29.2 and 25.3% (p <0.05). During the next
week, follow-up disorders became less prominent. As-
sessed parameters reduced only by 8.9, 11.2, 7.4, and
13.2% (p >0.05) (Table 1).

In-depth analysis of the presented in Table 1 data makes
it possible to conclude that decrease of respiratory volume
and external respiration parameters taken within the first
24 hours after breast replacement is due to restrictive dis-
orders characterized by severe pain syndrome and limited
chest excursion because of the silicone implant.

The findings of assessment of external respiration and
spirogram parameters in four patients’ groups divided ac-
cording to the way of arresting pathological conditions
progressing following breast endoprosthetics are given in
Table 2.

Examination findings presented in Table 2 testify that
within first 24 hours after the surgery on aesthetic mammary
gland endoprosthetics in the group of patients who were pre-
liminary administered botulinum toxin type A dyspnea was
recorded in 31.2% of cases. At the same time VLC, FVLC,
FEV, and PEFR reduced by minimum 30% compared to their
values before the surgery in 34.1, 22.8, 33.2 and 12.1% of
observed cases. By the 71" day of follow up the noted para-
meters were found to be restored compared to the first day of
postoperative period by 150-200% (p <0.05).

When a combination of botulinum toxin type A with
a course of physiotherapeutic treatment INDIBA is

lpyaHas mMbllya
Pectoral muscle

Scheme of injection of botulinum toxin type A and saline solution into the musculus pectoralis major
CxeMa MHbeKLMOHHOro BBeAeHUs 6oTynoTokcuHa Tuna A u 0,9% Hatpus xnopuaa B musculus pectoralis major
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Table 1
Spirometry parameters in the first week after breast replacement
Tabnuya 1
MapameTpbl cAMpOMETPUK B NEPBYHO HEAENHO Nochne 3HAONPOTE3UPOBaHMA MOJSIOYHbIX Xerne3
BenuumHa aHanusupyembix napameTpos B rpynne /
The value of the analyzed parameters in the group
AHanuaupyemble napameTpb! / o
; CPOK, CyT / umncno HabnoaeHui (%) /
Studied parameters duration cpearee, Mtm / number of observations (%)
' average, M+m
days B Hopme / normal BHE HOpMbI / not normal
YacToTa abixaHus, 11/ Respiration rate, | 1 23,3124 36 (40,5) 53 (59,5)
7 18,4+2,5 80 (89,9) 9(10,1)
XKu3HeHHas eMKoCTb nerkux, n/ 1 74,2+6,2 37 (41,6) 52 (58,4)
Vital capacity of the lungs, | 7 831478 64 (72,0) 25 (28.0)
®dopcrpoBaHHas Xn3HeHHast EMKOCTb Nerkux, 1/ 1 79,4+6,6 35(39,3) 54 (60,7)
Forced life lung capacity, | 7 851473 66 (74.1) 25,9 (3,5)
06beM hopcnpoBaHHOrO Bblgoxa, 11/ 1 65,1+5,1 40 (44,9) 49 (55,1)
Forced volume exhalation, | 7 714463 72 (80,8) 17 (19,2)
MukoBas 06bemMHas hopcupoBaHHas CKOPOCTb 1 76,8+8,2 70 (78,7) 19 (21,3)
Bblgoxa, n/c /
Peak volumetric forced expiratory flow, I/s ! 80,26,3 8191.1) 8(8.9)
Table 2
Respiratory system examination results after breast replacement
Tabnuua 2
PesynbTaThl 06cnenoBaHus gbixaTesisHOM CUCTEMbI NOCHE SHAONPOTE3NPOBAHUA MOMOYHbIX Xere3
YacToTa BbisiBneHuns HapyleHni, % / Frequency of detection of violations, %
NWUKOBOW 06BEMHO
; ; obbema y
Cpok, ¢yt / Mogrpynna / KU3HEHHOM (hopcrpoBaHHOM hopcrpoBaHHON
: y thopcupoBaHHOro
Duration, days Subgroup OObIWKA /| eMKOCTW Nnerkux / KI3HEHHOM BLIIOXE | CKOpOCTK Bblgoxa /
dyspnea vital capacity €MKOCTU nerkux / oX: peak forced
. .| forced expiratory )
of the lungs forced vital capacity expiratory
volume .
volumetric flow rate
1 1 31,2 34,1 228 33,2 12,1
2 35,4 32,2 245 31,2 13,6
3 433 471 46,4 37,5 24,8
4 96,4 98,1 96,1 100 34,5
7 1 18,4 16,8 18,4 211 0
2 1,5 2,6 21 2,6 0
3 23,1 26,3 215 19,4 0
4 54,3 438 414 375 0
pwmexagy 1u2/ 1-e cyT >0,05 >0,05 >0,05 >0,05 >0,05
p between 1 and 2 7-e oyt <0,01 <0,05 <0,01 <0,05 0
pwmexagy 1und/ 1-e cyT <0,01 <0,01 <0,01 <0,01 >0,05
p between 1 and 2 7-e oyt <0,05 <0,05 <0,05 50,05 0
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used the prevalence of identified expiratory respiration
function disorders differed from the value of the corre-
sponding parameters in the first group not more than
by 8-14% (p>0.05). By the end of the week the preva-
lence of dyspnea, VLC, FVLC, FEV, turned out to be less
by 12.3 times (p <0.05), 6.4 times (p <0.05), 8.7 times
(p <0.05), 8.1 times (p <0.05) correspondingly compared
to the findings of the group where patients received only
botulinum toxin type A.

In the control group at both points of examination in
most clinical cases, impaired external respiration functions
were marked. On the first day of the postoperative period
the frequency of dyspnea as well as parameters of VLC,
FVLC, FEV, and PEFR were minimum 30% below the
normal level correspondingly in 96.4, 98.1, 96.1, 100 and
34.5% of cases. On the seventh day of the examination, the
frequency of mentioned impairments decreased almost by
half, but had significant statistical differences with the first
and second study groups data where botulinum toxin type
A was combined with physiotherapeutic treatment INDIBA.

External respiration and spirogram parameters findings
in the third group that received isolated physiotherapeutic
therapy with INDIBA apparatus were analyzed separately
(Table 3).

Spirograms results given in Table 3 show that within the
whole course of physiotherapy the respiration frequency
tended to decrease till 19 per minute compared to 22 per
minute recorded in the group where patients received pla-
cebo (p >0.05). After seven days of electrophysiological

exposure VLC, FEV, and PEFR parameters turned out
to be higher than control only by 5, 4 and 5% respective-
ly (p >0.05). Considering data received on the basis of a
profound calculation with the use of student’s t-test none
statistically significant differences in spirogram parameter
values in the postoperative period after endoprosthetics of
the breast taking into consideration electrophysiological ef-
fect were revealed. One may conclude about the absence
of a proven effect of the isolated use of INDIBA apparatus
on external respiration function in the postoperative period
in our follow-up groups.

CONCLUSIONS

1. Breast endoprosthetics is accompanied by marked re-
strictive disorders of patients’ external respiratory functions
such as reduction of vital lung capacity, forced vital lung
capacity, forced expiratory volume in the 1%t second and
peak expiratory flow rate. The above mentioned spirometry
parameters changes reached their peak in the first week
following the aesthetic surgery.

2. Isolated physiotherapeutic treatment with INDIBA ap-
paratus did not produce any significant effect on the rate
of expiratory respiration functions restoration in female pa-
tients after mammary gland replacement.

3. A set of preventive measures based on the botulinum
toxin type A administration in the large pectoral muscle
before the operation as well as a course of anti-inflamma-
tory electrophysiological therapy make it reliably possible

Table 3

Respiratory system examination results after a week after endoprosthetics of mammary glands,
taking into account electrophysiological effects

Tabnuya 3

PesynbTaTbl 06cnenoBaHus AbixaTenbHOi CUCTEMbI Yepes HeAesto Nocne 3HA0NPOTE3MPOBAHUA MOFOYHbIX Xenes
C y4eTOM 3IeKTPOU3UONOrNYECKOrO BO3AENCTBUA

CpenHsas Benn4MHa napameTpoB
npv Bosaeictsun INDIBA / PasHOCTb
AHanuavpyemble napameTpbl / Average parameter values cpeaHunx /
Analyzed parameters when exposed to INDIBA Difference P
ecTb HeT average
yes no
YacToTa AbixaHus, 1 / Respiration rate, | 1819 54 20 22 53 205=1.0¢5 0,05
JKusHeHHas emkocTb nerkux, n/ Vital capacity of the lungs, | 7081 g 76 17 79 0770655 0,61
O6bem opcrpoBaHHOro Bblfoxa, n/ 7718 19 4157 0170206 0,06
Forced volume exhalation, |
lnkosas o6bemHas hopcupoBaHHas CKOpoCTb Bblgoxa, 11/c / g2 83 g5 77719 g 030,27 0,07
Peak volumetric forced expiratory flow, l/sec

lpumeyaHue: rpaHnLbl 95% [0BEPUTENbHBIX MHTEPBANOB ANa MeAuaHbl NOACTPOYHO.

Note: limits of 95% confidence intervals for the median line by line.
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to increase the rate of expiratory respiration functions resto-
ration in patients following breast endoprosthetics in the first
week after the surgery.

4. Combination of botulinum toxin and one of the physio-
therapeutic methods provided both the complete musculus
pectoralis major denervation and effective anti-inflammatory
and metabolic effect on the injured by the surgery tissues,
which resulted in marked analgesic effect development.
In the absence of pain, no impaired external respiration
parameters resulted from, with respiratory volume being
normal and breast excursions being painless in the early
postoperative period. Combined use of physiotherapy and
botulinum toxin proved to be more effective than their iso-
lated application.
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AOMNOJIHUTENIbHAA NHOOPMALIUA

Bknag aBTOpOB. Bce aBTOPbI BHECIU CYLLECTBEHHDI
BKNag B pa3paboTKy KOHLEeNuuu, NpoBeAeHne uccneosa-
HWS 1 MOArOTOBKY CTaTbM, MPOYIY M 0f00pUNM hUHANBHYIO
Bepcuio nepep nybnukauyuen.

KoHnukt mHTepecoB. ABTOpPbI AEKNapupyT OTCyT-
CTBME SBHbIX U MOTEHUManbHbIX KOH(IMKTOB MHTEPECOB,
CBSI3aHHbIX C NybnukaLye HacTosLen cTaTby.

WUcTounuk cmHaHcupoBaHmMA. ABTOpbI 3asBnstOT 06
OTCYTCTBUM BHELUHEro PUHAHCMPOBAHUSA NpU NPOBELEHUM
uccnenoBaHms.

WUHhopMmupoBaHHOe cornacue Ha ny6nukaumio. As-
TOPbI MOSTYYUNN NUCbMEHHOE COrnacue nauueHToB Ha ny-
Brmkaumio MeAULIMHCKNX AaHHBbIX.
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