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Abstract

Introduction. There are now many efforts, particularly in the perioperative period, to improve the quality of surgical care
based on scientific findings, medical error reviews, and surgical outcome tracking measures. Experience in reducing the risk
of complications is essential to improve surgical outcomes. Today, WHO's priority is preventive medicine, and it is necessary
to identify and implement factors that can be influenced.

Aim: to study preventive measures used in thoracic surgery in the perioperative period to reduce the risk of
complications.

Materials and methods. Search strategy. Open access articles were searched using the following databases of
scientific publications and specialized search engines in depth over the past 5 years: PubMed, Mendeley, Scopus, Web of
Science, Google Scholar. Inclusion criteria: Publications of level of evidence A, B: meta-analyses, systematic reviews, cohort
and cross-sectional studies. Exclusion criteria: expert opinion in the form of short messages, advertising articles. The search
yielded 91 publications, of which 64 met the inclusion criteria.

Results. Quite a few studies of treatment outcomes in abdominal surgery have focused on nutrition in terms of
prognostic treatment outcomes; more research in this area is needed for thoracic surgery, both preoperative nutrition and
dietary therapy after surgery. It is necessary to develop preoperative training regimens for elective chest surgery.

Successful post-operative rehabilitation is developed individually for the patient. This way you can reduce the risk of
possible complications, the length of hospital stay and speed up the recovery period.

Conclusion. At the moment, there are no high-level evidence-based studies on preoperative preparation strategies or
optimal rehabilitation measures after operations on the chest organs. There is also no scientific basis for some
physiotherapeutic interventions and diet therapy before and after surgery. Research in this area is extremely important due to
the fact that in this branch of surgery complications of the postoperative period occur much more often than intraoperative
complications, which have pathophysiological reasons specific to the chest organs and complicate the rehabilitation process.

Keywords: thoracic surgery, prevention of complications, perioperative preparation, pulmonary rehabilitation, breathing
EXercises.
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BeepeHue. Ha cerogHslLHUIA JeHb NPUHUMAETCH MHOXECTBO YCWMWW, B YaCTHOCTM, B MepuOnepaLMoHHOM nepuoge,
HanpaBneHHbIX Ha YMyylleHWe KavecTBa XMPYPrMvecKom MOMOLLM, OCHOBaHHbIE Ha HayuHbIX pesynbTaTax, pasbopax
MeanUMHCKMX OWMBOK, a Takke Mepax OTCNEXMBaHUSI PEe3yrbTaToOB XWPYpryeckoin nomowy. OmbIT CHWXKEHMs pucka
OCMOXHEHWA KpaiHe Heobxogum Ans ynyylweHns pesynbTaToB onepauun. Ha ceropHsiwHuin geHb npuoputetom BO3
ABNSETCA NpodunakTyeckas MeauumMHa M HeobXoauMO BbISIBNATL M BHEAPATb (HaKTOpbl, HA KOTOPble BO3MOXHO
BO3/ECTBOBATb.

LUenb: n3yuntb Mepbl NpounakTukK, UCnonb3yeMble B TOpaKanbHOM XMpYpriv B nepuonepawyioHHoM nepuoge Ans
CHUXEHMS pUCKa OCTOXHEHMN.

Crparterusi noucka. bbinn u3yyeHbl CTaTbi, HAXOASALUMECS B OTKPLITOM AOCTYME, C UCMONb30BaHMEM Crefyrowmx 6a3
[aHHbIX HayuHbIX MybnmMkauuin 1 Cneumann3vpoBaHHbIX MOMCKOBBLIX cuctem rnybuHon 3a nocnepHve 5 net: PubMed,
Mendeley, Scopus, Web of Science, Google Scholar. Kpumepuu exmoyeHus: nybnukauum ypoBHs fokasaTensHocTi A, B:
MeTa-aHanuabl, cucTemMaTnyeckue 0030pbl, KOropTHble M MOMEpeyYHble WCCRenoBaHus. Kpumepuu UCKTIOYEHUS:. MHEHWe
3KCMEpTOB B BWAE KOPOTKMX COOOLLEHMIA, peknamHble cTaTtbi. [o 3anpocy Obino HaitgeHo 91 nybnukauws, u3 Hux 64
COOTBETCTBOBAIN KPUTEPUAM BKITIOYEHMS.

Pe3ynbTtatbl. [locTaTOMHO HEMANO WUCCNEgOBaHMIA UCXOAO0B NeYeHns B abgoMMHANBHON XMPYPrv COCPeSOTOYEHb! Ha
MUTaHUM C TOYKM 3PEHUSI MPOTHOCTMYECKUX UCXOZOB neveHms, Heobxoaumo Bonblue uccnesoBaHuin B 3Toi obnactu ans
TOpakanbHOW XMPYPruM, Kak NpedonepauyoHHOrO NWUTaHWs, Tak W aueToTepanus nocrne onepauun. Heobxogumbl
pa3paboTky PeXUMOB NpefonepaLyOHHbIX TPEHMPOBOK ANS NNAHOBON XMPYPrUM Ha rPYOHON KNeTke.

YcnelwHas nocneonepawuMoHHas peabunutalnoHHas anetotepanus paspabaTtbiBaeTcsl MHAMBUAYANbHO AN NaUMeHTa.
TaK MOXHO CHW3WUTb PUCK BO3MOXHbIX OCIMIOXHEHMIA, CPOK NPebbiBaHMs B CTALMOHAPE U YCKOPWUTb NEPUOZ BOCCTAHOBMEHUS.

3aknoyeHne. Ha HacToAWMA MOMEHT MOKa HET WCCNEOOBaHUIA BbICOKOTO [O0Ka3aTeNlbHOTO YPOBHS O CTpaTerusx
npeaonepaumoHHoON NOATrOTOBKM, 006 ONMTUManbHbIX PeabunUTaLMOHHBIX MEpPONpUATMSX MNOCre Onepauuit Ha OopraHax
rPyAHOM KneTku. Takke HeT Hay4HOro 0O0CHOBaHMS ANS HEKOTOPbIX (IM3MOTepaneBTUYECKIX BMELLATENLCTB, AMETOTepanum
[0 1 mocne onepauun. Mccnegosanus B 310/ 06nacTu kpaiiHe BaXHbl, B CBSA3W C TeM, YTO B 3TOW OTpacnu Xvpyprim
OCMOXHEHWS  MOCNEONEPaLMOHHOr0  Mepuoaa  CMyyvalTCs  ropasgo  yYale  MHTPaonepauMoHHbIX, 4TO  UMeeT
naTouM3noNorMyeckme NpUYMHLI CNeLMdUYHbIE AN OPraHOB rPYAHON KNETKM U 3aTpyaHSET npouecc peabunutayum.

Knroyeebie cnoea: mopakanbHasi Xupypausi, npogbunakmuka OC/IOXHEHUl, nepuonepayuoHHas no02omoska,
nie204Has peabunumayus, dbixamenbHas 2UMHacmuka.

TyniHpeme
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Kipicne. ByriHri KyHi FbinbIMW HOTWXeNepre, MeAULMHaNbIK KaTenikTepdi TanaayFa, CoHaan-aK XMpyprussblk KOMEKTIH,
HOTWXenepiH bakpinay LapanapblHa Heri3genreH XvpyprusnbiK KOMEKTIH, canacblH akcapTyFa OafbiTTanFaH kenTereH
KyLU-xirep, atan anTkaHza, nepuonepauusnblk keseHae kabbingaHyaa. Onepauus HOTUXENEPIH XaKcapTy YLLiH acKbiHy
KayniH asaiTy Toxipnbeci eTe KaxeT. byrivri TaHga O0¥-HbiH GackiMabiFbl npodunakTukanblk MeguuuHa 60mbin
Tabbinagbl xaHe acep eTyi MyMKiH hakTopnapabl aHbIKTay XeHe EHri3y KaxerT.

3epTTeyAiH makcaTbl: ackblHy KayniH asaiTy YLiH nepuonepaTusTi Ke3eHAEe KeyAe KNeTKachblHbIH XWpYprusicbiHoa
KOnaaHbInaThiH angblH any wapanapbiH 3epTTey.

Matepuanpgap meH agictep. I3gey crpaterusacbl. COHfbl 5 Xbinpafbl Keneci fbifbIMW - KapusnaubiMaap MeH
MaMaHAaHAbIpbINFaH i34ey XynenepiHiH, MonimeTTep 6asacbiH KonaaHa OTbIPbIN, KOMLWinikke KOn KeTiMai Makananap
septTengi: PubMed, Mendeley, Scopus, Web of Science, Google Scholar. Kocy kpumepuiinepi: A, B ponenaey aeHremiHiy
XapusanaHbiMaapbl: MeTa-Tangaynap, XyWeni Lonynap, KOTOpTTblK X&He KerpgeHeH 3eptreynep. Ambin macmay
Kpumepulinepi: Kbicka xabapnamanap TypiHaeri capaniubinapablH, Nikipi, xapHamanblk Makananap. CypaHbic 6oMbiHwa 91
BacbinbiM Tabbinabl, OHbIH, 64-i KOCY KpUTEPUIANEpiHE CaKeC Kenpi.

Hatuxenep. AGgomMuHandbl xupyprusigarsl eMaey HaTWXenepi Typanbl KenTereH 3epTreynep emaeydiH, 6omkamapl
HaTWxenepi 6oMbIHILA TaMaKTaHyFa GafbiTTanfaH, onepauusFa AeiHr TaMaKTaHy XoHe onepauusfaH KemiHri auetansik
Tepanus YLWiH ocbl canaga kebipek 3epTTeynep KaxeT. Keyde KybiCblHA XoCnaprmaHFaH XWpyprus yiiH onepauust
anfblHOaFbl KaTTbIFy PEXUMAEPIH B3ipney KaxeT.

OnepaumsagaH KemiHri COTTi OHaNTy Haykac YLiH xeke a3ipneHesi. Ocbinaniua Ci3 bIKTUMan acKblHynapabiH KaymiH,
aypyxaHapa bony Mep3imiH a3aiTbIn, KanmbiHa KENTIPY KE3eHiH XeaenaeTe anachl3

KopbITbIHABI. ByriHri KyHOe onepauusira AeniHri falbiHAbIK CTpaTernanapbl, keyae KybiChl MyLLenepiHe onepaumsgaH
KemiHr OHTalnbl OHANTY Luapanapbl Typanbl XOFapbl Janengi AeHrenpgeri 3epTteynep oni xok. CoHpait-ak, keibip
chuanoTepanuanblK apanacynap, onepauusra AeriH xeHe onepauusigaH KeiHr AueTanblk Tepanus YLLiH FbifibiMA Heri3
XoK. Byn canaparbl 3epTTeynep eTe MaHbI3abl, OUTKEHI XMPYPIUsHBIH, OCbl canacbiHha onepauusiaaH KemiHri Ke3eHHIH
ackblHynapbl WHTpaonepauusira KapafaHha onpekanga xui kesgecefi, Oyn keyge KybiCbl MyLenepiHe ToH
naTocuanonorusanslk cebentepre e xaHe OHaNTy NPOLECIH K1biHAATaab!.

TyliHdi ce3dep: keyde xupypeusichl, acKbIHynapdbiH andbiH any, nepuonepayusinbik 0alibiHObIK, eknesik oHaamy,
MbIHBIC any XammbIFynapbl.
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Introduction complications in thoracic surgery usually occur in the

There are currently many efforts, particularly in the  postoperative period, which is especially dangerous for
perioperative period, to improve the quality of surgical care ~ emergency surgery, where it is not possible to carry out any
based on scientific findings, medical error reviews, and  preventive measures at the prehospital stage. The main
surgical outcome tracking measures [3, 9]. The presence of ~ problems of postoperative patients undergoing thoracic
complications and their degree, the quality of life of patients, ~ surgery include pain after incision and/or drainage; cough;
and an assessment of economic efficiency are taken into  decrease in lung volume; postoperative pulmonary
account. Constant optimization of surgical care does not  complications, which may be non-infectious (eg, atelectasis
lose its relevance, since the number of patients with a  and respiratory failure) or infectious (eg, pneumonia);
complicated surgical situation is only increasing in the  violation of airway clearance; frozen shoulder on the side of
world. Due to this trend, strict regulation of the perioperative  the thoracotomy; postural disorders; and a persistent feeling
period is necessary. Despite scientific and technological ~ of tightness in the chest [15, 21]. These complications can
progress in surgery itself, thoracic surgical patients have  lead to delayed patient recovery, prolonged hospitalization,
concomitant pulmonary diseases. [7, 12]. and increased morbidity and mortality.

Most research in this area focuses on management of Today, WHO's priority is preventive medicine and it is
existing complications. Experience in reducing the risk of  necessary to identify and implement factors that can be
complications is essential to improve surgical outcomes, but influenced, which will become the basis of perioperative
such practices are very difficult to standardize. management algorithms to prevent these complications and

The postoperative period in thoracic surgery is unique in ~ conduct more research in this area. Therefore, it is
its complexity, due to the fact that patients usually have a  imperative that medical personnel are trained to manage
number of severe lung diseases that complicate the course ~ any situation following surgery. As well as carrying out
of the postoperative period [13, 16]. Basically, all  effective prevention [4].
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Aim: to study preventive measures used in thoracic
surgery in the perioperative period to reduce the risk of
complications.

Search strategy. Open access articles were searched
using the following databases of scientific publications and
specialized search engines in depth over the past 5 years:
PubMed, Mendeley, Scopus, Web of Science, Google Scholar.
Information search was carried out using keywords: thoracic
surgery, minimally invasive surgery, thoracoscopy, robotic
technology in thoracic surgery. Inclusion criteria: Evidence level
A, B publications: systematic reviews and cross-sectional
studies. Exclusion criteria: expert opinion in the form of short
messages, advertising articles.

Research methods: To search the literature, the following
search engines were used: Pubmed, Google Academy,
elibrary.ru, as well as manually. We chose the following search
strategy in PubMed regarding measures to prevent
complications in thoracic surgery (MeSH Terms: epidemiology
of complications in thoracic surgery). The search depth in
Pubmed was not limited. The following filters were used: full
text, humans. 91 publications were found for the given request,
of which 64 publications met the purpose of our study.

Results

The first important aspect is pain control, as thoracic
surgery incisions are some of the most painful. Severe pain
occurs due to the proximity and abundance of intercostal
somatic nerve fibers, irritation of the pleura because of surgical
manipulations, as well as the need to fracture the ribs during
the operation. All these factors lead to immobility, shallow
breathing, atelectasis and pathological complications such as
pneumonia and dependence on a ventilator. [19, 20].
Therefore, in thoracic surgery, it is especially important to
evaluate patients for potential susceptibility to significant pain or
those with chronic pain. One of the methods of analgesia is
preventive anesthesia. The approach was effective in reducing
postoperative pain and opioid requirements.

A meta-analysis of different pain treatment strategies,
including 66 studies involving 3261 participants, found that the
addition of epidural analgesia, local infiltrating analgesia, or
nonsteroidal anti-inflammatory drugs (NSAIDs) had good
efficacy in reducing the amount of additional analgesia after
surgery, as well as reducing the time until the first dose is
required. Non-opioid analgesics, the use of multimodal
analgesic regimens with peripheral nerve blockade aimed at
reducing sensitization, and preoperative administration of
dextromethorphan into the intercostal space influenced
reducing the need for opioids after surgery [25, 28, 36].

Epidural block is associated with effective reduction of
postoperative pain and is widely used in surgery, but has a few
possible complications, such as hypotension, high block,
injection of anesthetic into the spinal space, non-functional
catheter, hematoma, or abscess [27, 30, 38].

Another method is to inject an anesthetic into the
paravertebral space. There was no significant difference in pain
control across studies, but slightly fewer side effects were
reported compared with epidural block [18].

Intercostal liposomal blockade with bupivacaine is another
method of pain relief, which has demonstrated itself as an
alternative to those previously described, and even helps to
improve postoperative results, but this method is more
expensive [29, 46].

Local analgesia for surgical wounds is another alternative
method of pain control, where a catheter is inserted
intercostally to continuously administer local anesthetic.
However, there is no convincing data for its effectiveness; not
many studies have been conducted and often very good results
are demonstrated [17, 44].

Chronic pain occurs in up to 50% after chest surgery,
which may be due to insufficient pain control in the acute
period; there is no evidence in favor of other factors, such as
psychosocial support, mental disorders [47, 59]. About this
complication, the introduction of minimally invasive methods
can probably be preventive.

Nutrition. There is evidence that a low-calorie diet and low
protein intake are associated with poor postoperative
outcomes. Thus, adequate dietary therapy is of great
importance in optimizing the perioperative period [49, 61].

Principles of successful surgical nutrition:

1. early feeding (within 24 hours after surgery);

2. enteral nutrition is preferable to parenteral nutrition;

3. preoperative nutritional risk assessment;

4. consideration of additional immunonutrition in high-risk
surgical patients [42, 58].

Assessing preoperative status is challenging and there are
many scoring scales as well as assessment of laboratory
parameters. Although several nutritional risk scales have been
described in the literature, there is no data on their use in
thoracic surgery; research in this area is needed. For example,
the Nutritional Risk Index (NRI)}—endorsed by the Veterans
Affairs Parenteral Nutriton Cooperative Research Group—
uses serum albumin, serum prealbumin, and patient weight to
calculate a risk score. Patients at high nutritional risk can be
divided into three categories [50, 53]:

- Underweight (BMI <18.5 kgim2);

- Weight loss >10% or >5% in 3 months of total body
weight before surgery.

- Obesity (BMI =30 kg/im2).

Obesity is associated with metabolic disorders and relates
to poor nutritional status.

Preoperative assessment of albumin levels is a prognostic
factor. An association in thoracic surgery has been
demonstrated in several studies. Poor overall survival and
disease-free survival in patients with non-small cell lung cancer
were observed when serum albumin levels were less than 4.2
g/dL. Hypoalbuminemia has also been associated with
bronchopleural fistula and prolonged air leakage [33, 39]. The
patient's weight is usually taken as a marker of normal nutrition.
However, the relationship between body mass index (BMI) and
outcomes is not clear enough; in some studies, low BMI was
associated with high mortality after surgery, but a longer
survival period; in other studies, no connection was found
between low BMI and mortality. Takamori S. et al showed that
loss of skeletal muscle was associated with poor postoperative
outcomes. Thus, BMI can be used as a factor to consider [54].

Preoperative nutrition. Recent European guidelines do
not advocate preoperative fasting, only limiting solid foods to 6
hours and liquids to 2 hours before surgery. However, there are
not many studies evaluating dietary patterns before thoracic
surgery. One randomized trial showed an association between
reduced complications and a shorter period of needing a chest
tube after surgery and an immunomodulatory diet (enriched
with arginine, omega-3 fatty acids, and nucleotides) for 10 days
before surgery [23]. However, in thoracic surgery there is not
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much research in favor of immunonutrition; most studies have
been conducted in the field of abdominal surgery on the
gastrointestinal tract, where immunonutrition 10-14 days before
surgery is associated with a faster recovery period, fewer
complications and a shorter period of hospital stay. hospital [6,
35].

Postoperative nutrition. There is quite a lot of data today
in favor of early nutrition, in the first 24 hours after surgery.
There is controversy regarding early oral nutrition, especially in
esophageal interventions. Some studies show better results
with oral nutrition, but the pooled meta-analysis evidence is
weak [41].

Exercises before surgery. Some studies have
demonstrated better outcomes, shorter hospital stay, and the
need for an intercostal catheter and susceptibility to infection in
patients undergoing exercise training before elective thoracic
surgery [48]. Data from a recent meta-analysis confirm that
patients who undergo training before surgery have fewer
postoperative complications [60]. Exercise training is generally
divided into three areas: aerobic exercise, resistance training,
and respiratory muscle fraining. There are no
recommendations regarding the optimal training regimen.
There is also the problem of assessing the required load since
a highly qualified physiotherapist may not be available. More
research is needed in this area. Of course, these measures are
applicable for elective surgery, however, at the primary health
care level, a functional assessment of the lungs in people at
risk for chest diseases with recommendations for physical
exercises and breathing exercises is possible.

Quitting smoking. There are many studies that smoking
has a negative effect on surgical outcomes in thoracic surgery,
and smoking cessation has had both short-term and long-term
positive  effects on  postoperative  outcomes. The
pathophysiology of the harmful effects of smoking is
multifactorial [10]. Smoking is associated with a variety of
chronic diseases, such as cancer, atherosclerosis, stroke and
chronic obstructive pulmonary disease. For thoracic surgeons,
smokers are at particularly high risk, increasing the risk of the
surgical procedure itself and a higher risk of complications and
mortality [56]. A systematic review and meta-analysis
conducted in 2012 found that smokers tend to have a higher
incidence of postoperative healing complications compared
with nonsmokers, and that a history of smoking carries a
lifetime risk of these complications. There is considerable
debate about how long smoking should be stopped before
surgery, but it has been emphasized that abstinence for at least
4 weeks reduces the likelihood of surgical site infections but
does not affect other healing complications. However,
according to recent studies, it is impossible to make clear
recommendations about the smoking cessation interval [24,51,
63, 64].

A 2014y Cochrane review recommended starting smoking
cessation efforts 4-8 weeks before surgery.

Physical therapy has recently become an integral part of
the recovery period after thoracic surgery. Evidence-based
physical therapy postoperative management is essential for
effective recovery. However, not many studies have discussed
the rationale for physical therapy interventions that are
commonly used after thoracic surgery. Physical therapy has
been recommended by the European Society of Thoracic
Surgeons, the European Respiratory Society, and the
American College of Chest Physicians and is now considered

an important element of enhanced recovery protocols (ERP) or
“fast track” protocols after thoracic surgery, promoting rapid
functional recovery of postoperative patients and minimizing
hospital stays. [34, 55]. Thus, the role of physical therapy in
these “fast track” protocols after thoracic surgery requires
further clarification.

To date, there are no sufficiently scientifically based
algorithms for physiotherapeutic management after operations
on the chest organs. More research is needed in this area.

An accurate initial assessment of patients is necessary to
develop a physical therapy plan. After the initial postoperative
assessment, a list of problems can be compiled, which most
often includes pain, respiratory distress, decreased lung
capacity, cough, and limited shoulder movement [45]. Re-
evaluation is also recommended to evaluate the effectiveness
of treatment, change the treatment plan, and identify new
problems.

Chest physical therapy can effectively reduce the overall
incidence of pulmonary complications after lung resection.
Physiotherapeutic treatment should begin in the postoperative
period, 412 hours after recovery from general anesthesia. The
estimated session time is 30 minutes, 2-3 sessions per day
[32, 43].

Physiotherapeutic treatment of pain. Thoracic
procedures are considered to be one of the most painful
surgical procedures and are accompanied by severe
postoperative pain. The pain prevents patients from breathing
deeply or coughing effectively, which can lead to decreased
lung capacity and sputum retention. Pain can also affect
hemodynamic stability and limit the mobility of the shoulder and
scapula, which leads to freezing of the shoulder [14, 37]

The goal of physical therapy is not to replace analgesics,
but to reduce the total dose of analgesics, which will reduce the
likelihood of side effects.

The following methods of pain reduction are used:
transcutaneous electrical nerve stimulation, cryotherapy (cold
therapy), wound support (pressure applied to the wound by the
patient or a physical therapist.

Positioning. Early and correct positioning helps prevent
atelectasis and increase functional residual capacity for several
reasons: gravity improves ventilation and helps clear excess
bronchial secretions [62].

Provision for improved ventilation and gas exchange.

1. Sitting position upright.

2. High position on the side (lying on your side) with the
operated lung at the top.

Provisions that promote the removal of bronchial
secretions.

A modified (horizontal) postural drainage position is
recommended over the classic (head down) position in
postoperative patients, as the classic position may result in
decreased arterial oxygenation and increase the risk of
aspiration.

Early mobilization - changing the patient's position from
lying or slouching in bed to an upright sitting position in or out of
bed, standing or walking. According to some data, early
mobilization while sitting in bed 3.5 hours after surgery,
maintaining a sitting position for 30 minutes and then moving
around in the fourth hour after surgery led to better recovery of
pulmonary function than traditional mobilization (walking in
place) on the first postoperative day) in patients who underwent
lobectomy [22, 31].
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After chest surgery, lung volume and functional residual
capacity are reduced due to anesthesia, chest pain, and/or
recumbency. This can lead to pulmonary atelectasis, which is
considered one of the most significant non-infectious
postoperative  complications. Deep breathing exercises,
incentive spirometry, and inspiratory muscle training are aimed
at improving lung expansion and increasing lung volume and
capacity. An approach that combines all these measures may
be more effective [36].

Typically, postoperative pain prevents the patient from
coughing and expectorating effectively, leading to the risk of
postoperative pneumonia. Both manual and mechanical
methods of clearing the respiratory tract are used. Any of the
methods may be applicable; the literature does not describe the
advantages of one method over the other. Methods for clearing
the airways: coughing with wound support, puffing, forced
expiratory technique, active cycle, positive expiratory pressure
technique, modified postural drainage positions, manual chest
physiotherapy methods [1,5].

80% of patients experience shoulder pain after
thoracotomy. Raising the arm within the limits of pain should be
started as early as possible to avoid the complication of frozen
shoulder. The scapula can be gently mobilized through its full
range of motion in the lateral decubitus position. It is only
necessary to exclude shoulder abduction and external rotation
in the first days so as not to overload the incision. Exercises
should be performed 3—4 times a day [26, 57].

Exercises for the legs and arms can be started on the first
postoperative day to avoid deep vein thrombosis. Chest
mobilization exercises should also be performed up to 5 times
daily with adequate pain relief and/or wound support [2].

Patients should be provided with a detailed home program
upon discharge. They are encouraged to continue regular
breathing exercises, gradually increase their mobility and daily
activities, and practice airway clearance techniques when
necessary. Step-by-step walking technique: after discharge,
you need to walk at least 3 times a day for 5 minutes (15
minutes a day), increase the walking time by 5 minutes every
week, by the first month you need to reach 30 minutes with
breaks or continuously [8, 11].

Supervised aerobic training on a treadmill or stationary bike
may be recommended and has been shown to improve quality
of life, but the study by Stigt J.A. et al recommended starting
training 3-4 months after surgery [40, 52].

Conclusions

Quite a few studies of freatment outcomes in abdominal
surgery have focused on nutrition in terms of prognostic
treatment outcomes; more research in this area is needed for
thoracic surgery, both preoperative nutrition and postoperative
diet therapy. Development of preoperative training regimens for
elective chest surgery is needed, however, to reduce the
number of complications during potentially emergency
operations, functional assessment of the lungs in people at risk
with chest diseases with recommendations for physical
exercises, gymnastics and breathing is possible at the primary
health care level.

Successful postoperative rehabilitation tactics must begin
with a thorough initial examination of the patient, identify clinical
problems, and are developed individually for the patient. This
way you can reduce the risk of possible complications, the
length of hospital stays and speed up the recovery period. It is
also very important to select a rehabilitation program for the

patient after discharge. The effectiveness of rehabilitation
measures, of course, depends on the patient's commitment to
their implementation.

Now, there are no high-level evidence-based studies on
preoperative preparation strategies or optimal rehabilitation
measures after operations on the chest organs. There is also
no scientific basis for some physiotherapeutic interventions and
diet therapy before and after surgery. Therefore, research in
this area is extremely important, since in this branch of surgery
complications of the postoperative period occur much more
often than intraoperative ones, which has pathophysiological
reasons specific to the chest organs and complicates the
rehabilitation process.
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