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ABSTRACT

The article describes clinical examples of the effectiveness of preventive puncture-dilatation tracheostomy (PDT) in preventing
critical respiratory complications and improving the immediate results of radical surgical treatment of patients with severe
manifestations of chronic obstructive pulmonary disease (COPD) and resectable forms of lung cancer (LC). According to the
generalized literature data, the incidence of LC and COPD is 72.8 % among the male population and 52.5 % among women.
The combination of LC and COPD causes a significant decrease in respiratory reserves in cancer patients, which leads to
an increase in the frequency of complications and an increased risk of death during their treatment. For resectable forms,
LC surgical treatment involves removal or resection of the lung, which reduces the total area of the respiratory surface of the
lung tissue and oxygen supply to the lungs. These changes are accompanied by a critical violation of the ventilation-perfusion
ratio, i.e. alveolar ventilation and cardiac output with an aggravation of hypoxia. This situation is most dangerous for patients
with COPD, who after radical surgery have an aggravation of obstructive manifestations in the lungs with an already initially
altered gas exchange. As a result, insufficient oxygen enrichment of the organs leads to a cascade of uncontrolled reactions
with an intensification of lipid peroxidation and an imbalance in the antioxidant system with fatal consequences for the patient.
These clinical examples demonstrate the obvious advantage of preventive PDT, which allows timely changes in the tactics of
respiratory support in the early postoperative period and treatment in general (clinical case 1). Routine PDT allows avoiding
emergency measures to replace the respiratory function with reintubation, and the use of adapted intelligent artificial lung
ventilation modes eliminates additional sedation, muscle relaxation and analgesia in patients LC with severe forms of COPD.
Clinical case 2 shows that emergency replacement of the patient's respiratory function has significant difficulties in terms of
treatment and prognosis of the course of the disease, and increases the duration of his stay in the intensive care unit.
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3.1.6. OHKonorus, nyyeBas Tepanus

KNUHUYECKUI CNYYAW

TaKTMKa NPeBEHTMBHOI KOPPEKLMM KPUTHYECKOI PECUPaTOPHOIA HEA0CTaTOYHOCTH

y 60NbHbIX pB3EKTaEBIIbeIMVI ¢opMaMi paka Nerkoro B COYETaAHUN C XPOHUYECKOIA

00CTPYKTMBHOI 00/1€3HbI0 NIETKMX
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PE3IOME

OnucaHbl KNMHUYeckue npumepbl 3 HEKTUBHOCTN NPUMEHEHNS NPEBEHTUBHOW NYHKLMOHHO-AUNATALUOHHON TPAaXeoCTOMUU
(NAT) B NpesynpexaeHUn KpUTUYECKUX PECTIMPATOPHbBIX OCIIOXHEHUIA C yNyYlleHMeM HENOCPEACTBEHHbIX Pe3yNibTaToB pa-
OMKanbHOIo XMPYPrmyecKoro Ie4eHns 60JIbHbIX C TSXXESTbIMU NPOSIBNEHWUSIMU XPOHUYECKOW 06CTPYKTUBHOM 60NE3HM NIerkunx
(XOBJ1) 1 pesekTabenbHbiMU hopMamu paka fierkoro (PJ1). Mo gaHHbIM NMTepaTypbl, YacToTa BCTpedaemocTn PJT u XOBJ
COCTaBNAET cpefn MyXCKoro HaceneHuns 72,8 % n 52,5 % cpean xeHwuH. CovetaHue PJ1 u XOBJ1 aBnseTcs NpMyYnHON 3Hauu-
TENbHOIO CHUXXEHUA PECNYPATOPHbIX PE3EPBOB Y OHKOMOMMYECKOro 60/1bHOMO, YTO NPUBOAMUT K YBENIUYEHUIO YaCTOTbl OCNOXKHE-
HWIA ¥ NOBBbILLEHMIO PUCKa NIETANIbHOTO UCXOAA B XOA€e UX neyveHust. MNpu pesekTabenbHblx hopmax PJT xupypruyeckoe neyenune
npeaycMaTpuBaeT yaaneHue unm pesekLmio Nerkoro, YTo CHUXKaeT 06LLyo NnoLajb AbixaTe/lbHON MOBEPXHOCTH JIErOYHOM
TKaHW 1 OKCUreHaumto. [laHHble M3MEeHEHNA CONPOBOXAAIOTCA KPUTUYECKUM HapyLLUEHWEM BEHTUNSLMOHHO-NePhY3MOHHOro
OTHOLLEHWUS, T.€. a/IbBEOSIAPHON BEHTUNALMUN U CEPAEYHOr0 BbiGpOCca C YCyry6neHnem runokcun. ta cutyauus Havbonee
onacHa ans nauneHToB ¢ XOBJ1, y KOTopbIX Nnocne paavkanbHoi onepaLmmn UMeeT MeCTo yCyry6ieHne o6CTPYKTUBHbBIX NPOsiB-
JIEHUI B NIETKUX C YK€ UCXOAHO N3MEHEHHBIM ra3006MeHOM. B pe3ynbTaTe HeAOCTaTOYHOE 060ralLeHne OpraHoB KUCIOPOAOM
NPUBOANT K KackaZy HEKOHTPOMPYEMbIX peakLUuit ¢ MHTeHCUdUKaLMen NePeKNCHOro OKUCIEHUs TMNUAOB U Anc6anaHcom
B @HTMOKCUAAHTHON cucTemMe ¢ dhaTanbHbIMU NOCNeACTBUSIMU ANst 60N1bHOMO. [laHHble KNMHUYECKWe NpUMepb! AEMOHCTPU-
pylOT O4YEBUAHOE NPENMYLLECTBO NpeBeHTUBHOWM MAT, koTopas N03BOSAET CBOEBPEMEHHO MEHSTb TaKTUKY PeCnMpaTopHOro
obecneyeHusi B paHHEM NocieonepaLMoHHOM NePUOAe W NledeHnst B LienioM (KHUYeckuin cnyyaii 1). MnaHoBoe npoBeaeHue
MNAT nosBonsieT nstexaTb IKCTPEHHbIX MEPONPUATUI MO 3aMELLEHUIO PECTIMPATOPHON BYHKLMK C penHTy6aumell, a npumMe-
HeHne afanTUPOBaHHbIX-VMHTENIEKTYalIbHbIX PEXMMOB UCKYCCTBEHHON BEHTUNALMM NIEFKUX UCKITOYAET JOMOSTHUTENbHYIO
ceflaumio, MMOpenaKkcaLumio U aHanbresuto y 6onbHbix PJ1 ¢ Taxenbimu dopmamu XOBJ1. KnuHuuyeckuid cnyyai 2 nokasbiBaeT,
YTO 9KCTPEHHOE 3ameLLieHUne fibIxaTenbHON BYHKLMM 6ONTbHOTO MMEET 3HAUUTESbHbIE CIIOKHOCTU B NaHe NeYeHns 1 NporHo3a
TeyeHus 3aboneBaHus, a TaKXKe YBeNMUYMBaeT NPOLOSIKUTENBHOCTb €ro HaXOXAEHUSA B OTAENEHUN UHTEHCUBHOW Tepanuu.

KntoyeBble cioBa: pak n1erkoro, XpoHM4eckas 06CTPyKTUBHAs 60/1€3Hb JIErKMUX, pecnupaTopHas Hef0CTaTOYHOCTb,
NPEeBEHTMBHAA NYHKLMOHHAsA TPaXeoCTOMMUS, PEXMMbI BCTIOMOraTesIbHON BEHTUNIALMMN Nerkux
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BACKGROUND

Multimodal antitumor therapy of lung cancer (LC)
using an organ-preserving surgical approach in com-
bination with various radiation and drug techniques
undoubtedly creates prerequisites for improving
patient survival rates at virtually all stages of the
disease [1]. Nevertheless, LC is consistently lead-
ing in terms of morbidity and mortality among the
population of Russia and the world. It is known that
the effectiveness of antitumor therapy depends on
the morphological characteristics, the stage of the
disease, as well as on the presence of concomitant
pathology and the degree of compensatory capabil-
ities of the body [2]. In this context, the combination
of LC and chronic obstructive pulmonary disease
(COPD) is often the reason for the rejection of radical
surgical treatment, which is associated with a high
risk of death in these patients [3].

The Global strategy for the diagnosis, manage-
ment and prevention of chronic obstructive pulmo-
nary disease (2023) information source notes that
COPD is diagnosed in 15-25 % of the adult popu-
lation and ranks 4th among the leading causes of
death in the world [4]. COPD is a progressive disease
characterized by a prolonged inflammatory process,
persistent bronchial obstruction with marked chang-
es in respiratory function and significant extrapulmo-
nary complications [5].

According to generalized literature data, the in-
cidence of LC and COPD is 72.8 % among the male
population and 52.5 % among women. Complex
pathology consists of two comorbid diseases with
similar pathogenetic mechanisms of formation of
pathological processes in the bronchopulmonary
system caused by induced inhalation exposure to
damaging factors [3, 5]. The combination of LC and
COPD is the reason for a significant decrease in
respiratory reserves in cancer patients, which un-
doubtedly leads to an increase in the frequency of
complications and an increased risk of death during
their treatment [6]. The presence of severe forms of
COPD of stages lll and IV in these patients actually
puts them in the category of incurable. According
to the clinical recommendations for the treatment
of LC, patients with limited parameters of forced
lung capacity less than 50 % and forced exhalation
volume in 1 second less than 50 % of the required
value are considered functionally inoperable. In such

(KnuHMYeckuii cnyyait)

cases, radical surgical treatment is recommended
only in small amounts — atypical lung resection or
segmentectomy, which undoubtedly does not ex-
clude the recurrence of the tumor and does not guar-
antee a complete cure for these patients [7]. It was
found that in the early postoperative period, COPD
progression is observed in 34 % of cases. In addition,
postoperative pneumonia leads to severe respiratory
deficiency in 17-39 % of cases, pleurisy and pleural
empyema in 5-13 % of cases, acute lung injury in 3 %
of cases. A significant proportion of complications
in 38 % of cases is represented by cardiac decom-
pensation with clinical manifestation in the form of
a respiratory component [6].

In cases of full-fledged surgical treatment, the pri-
mary cause of the severity of COPD should be taken
into account and the development of postoperative
complications and death in these patients should
be prevented as much as possible. Of particular im-
portance is the occurrence of respiratory failure (RF)
in the first hours of the postoperative period, when
the patient's body must compensate for respiratory
deficiency in the short term [8].

It is known that RF in patients with LC with COPD
in the postoperative period, against the background
of these pathological changes, most often develops
rapidly and requires urgent measures to adequately
replace respiratory function. According to Burton
BN, et al. (2018) the presence of COPD in men over
the age of 65, with a history of smoking, the state of
physical status according to the scale of the Amer-
ican Society of Anesthesiologists (ASA) 4 or more
points, shortness of breath with little physical exer-
tion, as well as the duration of surgery significantly
affect the frequency of unplanned/emergency intu-
bations in patients after thoracotomy operations. At
the same time, there are research results stating that
unscheduled intubation increases the patient's stay
in the intensive care unit and hospital, may be the
cause of repeated surgery, and is also significantly
associated with a 30-day mortality rate [9].

At the same time, it should be borne in mind that
artificial ventilation with emergency tracheal intu-
bation is an extremely aggressive procedure for any
patient. Research by Ramachandran SK, et al. (2011)
showed that reintubation after noncardiac surgeries
is directly related to a 9-fold increase in mortality in
these patients [10]. The high probability of develop-
ing decompensated RF with possible adverse con-
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sequences for patients with severe forms of COPD
leads to the search for methods of commensurate
replacement of respiratory function in the early post-
operative period, preferably with immediate imple-
mentation and high efficiency.

The aim of the study was to demonstrate the ef-
fectiveness of preventive puncture-dilated tracheos-
tomy (PDT) and adapted intelligent ventilation modes
in preventing critical respiratory complications in
patients with severe COPD (stages Il and IV).

Clinical case 1

Patient V., 66 years old, was admitted to the clin-
ical diagnostic department of the National Medi-
cal Research Center for Oncology, for examination
and treatment purposes. The main complaints of
the patient were the following: periodic rise in body
temperature, prolonged cough, shortness of breath.
Examination of the patient: 1. Fibrobronchoscopy
showed a tumor of the upper lobe of the left lung. 2.
The result of histological examination of the tumor
biopsy identified a squamous cell carcinoma. 3. Pos-
itron emission tomography of the chest visualized
a 6.2 x 6.6 cm tumor of the upper lobe of the left lung
with disintegration and damage to the upper lobe
bronchus. 4. Assessment of the function of external
respiration — vital lung capacity 40.69 %, forced vital
lung capacity 40.76 %, forced air volume during exha-
lation in 1 second 41.29 %, a significant decrease in
all indicators. 5. Echocardiography showed ejection
fraction 52 %; left ventricular myocardial hypertrophy,
left ventricular systolic function is compensated,
aortic wall thickening, left atrium dilation, mitral valve
arrhythmogenic insufficiency. The main clinical diag-
nosis was established as central cancer of the upper
lobe of the left lung cT2aN2Mo st llla, clinical group
2. Concomitant diagnosis: COPD stage Ill; coronary
heart disease: arrhythmic variant, permanent nor-
mosystolic type of atrial fibrillation with episodes
of asystole over 3500 ms (implanted pacemaker);
Chronic heart failure Il A, functional class 2; Hyper-
tension stage 3, risk 3.

By the decision of the council of doctors of the
National Medical Research Center for Oncology of
the Russian Federation Ministry of Health, in accor-
dance with clinical recommendations and treatment
standards, surgical treatment in the amount of an
upper lobectomy on the left was recommended for
the patient V. Taking into account the initial respi-
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ratory deficiency associated with the subcompen-
sated course of COPD, preventive PDT was agreed
with the patient immediately after thoracoplastic
surgery. The patient has received voluntary informed
consent to the treatment and use of personal data
for scientific purposes. Under conditions of multi-
modal combined anesthesia, the patient underwent
an upper lobectomy on the left. Previously, cathe-
terization of the epidural space at the Th3-Th4 lev-
el was performed under aseptic conditions for the
dosed administration of 0.25 % ropivacaine solution
with an elastomer pump at a rate of 7 ml/hour. Af-
ter the upper lobe of the left lung was removed and
adequate pneumostasis was performed, the patient
was transferred to a double-lung ventilator in pres-
sure control mode with constant forced ventilation.
The set respiratory volume was 460 ml, respiratory
rate (RR) 16 per minute, minute respiratory volume
(MRD) 4.9 I/min, fraction of oxygen in the inhaled
mixture (Fraction of Inspired Oxygen FiO,) 45 %,
Sp02 saturation 97 %. The gas composition of arte-
rial blood corresponded to normal parameters: pCO,
4.2 mmHg, pO, 135 mmHg, pH 7.332, BE 5.4 mmol/I,
HCO, 29.2 mmol/l, Sp0, 92 %. These parameters
were monitored in connection with the initial severe
COPD disease, as well as due to a significant de-
crease in the area of the oxygenating surface, as
a result of complete resection of the anatomical lobe
of the left lung. After the lung surgery was complet-
ed, an additional surgical intervention, preventive
PDT, was performed under ongoing anesthesia. To
do this, a small incision was made in the anatomical
area above or below the isthmus of the thyroid gland,
followed by puncture with an adapted 14 G needle
with a cannula. Then, a screw-shaped buge was in-
serted into the trachea through a thin conductor and
a stoma was formed [11] (Fig. 1). The advantages
of PDT should be indicated. This minimizes tracheal
injury and infection of surrounding tissues. Dilated
tracheostomy significantly reduces the development
of lung infections, reduces the time of hospitalization
of patients in the intensive care unit [12].

At the end of the operation, due to the high prob-
ability of developing a critical RF, the patient's respi-
ratory care was continued in the mode of auxiliary-
forced ventilation (Pressure support ventilation
(PSV)). In this ventilation mode, the device initiates
an auxiliary inhalation for each respiratory effort of
the patient. Under the control of the dynamics of the
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blood gas composition, 6 hours after the operation,
the patient was switched to Synchronized Intermit-
tent Mandatory Ventilation (SIMV) mode. In this
mode, if the patient is not breathing independently
enough, an extraordinary hardware inhalation is pro-
grammed. The absence of an orotracheal intubation
tube provided more comfortable and functionally
adequate ventilation without additional sedation of
the patient. The patient was on a ventilator in full
consciousness, there were no signs of discomfort.
However, according to the indicators of the gas com-
position of the patient's blood, a certain deficiency
of gas exchange was detected. When individually
selecting the parameters of an auxiliary ventilator,
the patient was most comfortable in the Synchro-
nized Intermittent Mandatory Ventilation-Volume
Guarantee (SIMV-VG) mode. This ventilation mode
is susceptible to minimal respiratory efforts of the
patient with the possibility of maximum correction
of respiratory support. At the same time, the patient
did not experience excessive muscle tension and
functional discomfort. There were no signs of an
increase in hypoxia and hypercapnia for two days.
With the appearance of stable dynamics of inde-
pendent inspiratory efforts without signs of muscle
exhaustion, the patient was transferred to sponta-
neous ventilation mode with constant positive airway
pressure at the end of exhalation. The advantage of
this ventilation mode is the guaranteed provision of
gas exchange, which is ensured by the initiation of
respiratory support equipment in cases of changes

— M/ /0 —

1

E—

—

Fig. 1. The scheme of puncture-dilated tracheostomy [11]

(KnuHMYeckuii cnyyait)

in the patient's breathing mechanics. When conduct-
ing a spontaneous breathing test for patients with
COPD (BH 24 per minute, SpO, >88 % and Pa0, =
65 mmHg absence of negative dynamics of hemo-
dynamic parameters and muscle fatigue) patient V.
was excommunicated from the ventilation system.
Further, the oxygen-air mixture under tracheostomy
conditions was supplied by a high-flow AIRVO-2 gen-
erator (flow 5 I/min, temperature 35 degrees, FiO,
45 %) against this background, blood oxygen satu-
ration was 97 %. In the early postoperative period,
the patient received standard drug therapy, which
included liberal infusion, antibacterial and inhalation
therapy (mucolytics and bronchodilators), prevention
of thrombogenic complications. During the entire
period of the patient's stay on respiratory replace-
ment support, no life-threatening complications were
recorded. Several episodes of rhythm disturbance
were stopped in a short time, there were no thrombo-
genic complications. On the 8th day, the patient was
transferred to the surgical department to continue
the planned treatment.

Clinical case 2

Patient P, 68 years old, was admitted to the clin-
ical diagnostic department of the National Medical
Research Center for Oncology, with complaints of
prolonged and unproductive cough and shortness
of breath. After a comprehensive examination, cen-
tral cancer of the left lung, cT3N2MO st IlIb, clini-
cal group 2 was detected. Concomitant diagnosis:
COPD stage lll; Angina pectoris, functional class 3.
Hypertension stage 3, risk 3. According to the treat-
ment standards, surgical treatment in the amount
of upper lobectomy on the left is recommended.
Some research data: 1. Histological analysis: squa-
mous cell carcinoma. 2. Significant impairment of
respiratory function. 3. Echocardiography: multifo-
cal atherosclerotic lesion of the coronary arteries,
stenosis of the mouth of the left coronary artery
up to 50 %. After a comprehensive examination,
the patient underwent surgery: thoracotomy, upper
lobectomy on the left. The stages of the operation
and anesthetic care met the standards of medical
care for patients with LC. Taking into account the
initial cardiac disorders and a clear deficit in re-
spiratory function, the patient was on an extended
ventilator for the first day after surgery. Ventilation
was provided by means of standard intubation of
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the tracheobronchial tree with a single-light intuba-
tion tube. On the second day after the operation,
with full recovery of consciousness and muscle
tone, as well as normal parameters of the arterial
blood gas composition, the patient was extubated
and transferred to non-invasive ventilation (NIV).
There were no clinical and laboratory violations
during the day. Nevertheless, by the end of the third
day after surgery, an episode of sinus tachysysto-
le was noted, which was accompanied by critical
hypotension and severe respiratory deficiency. De-
spite active oxygen therapy, blood oxygen satura-
tion decreased rapidly. Intensive therapy aimed at
restoring normal heart rhythm and blood pressure
parameters was performed. To prevent critical re-
spiratory failure, tracheal intubation with an en-
dotracheal tube was performed on an emergency
basis. During the day, the patient's condition was
extremely severe, with no signs of stabilization. By
the decision of the council of doctors of the Na-
tional Medical Research Center for Oncology, it was
recommended to perform an additional interven-
tion in the amount of tracheostomy. For the next 16
days, the patient was on a ventilator with various
adapted regimens. With independent respiratory
support without a pronounced clinical and laborato-
ry deficiency, the patient was weaned from the ven-
tilator and transferred to a NIV AIRVO-2 generator
under tracheostomy conditions. On the 20th day,
the patient was transferred to the surgical depart-
ment in a stable condition. However, on the 22nd
day, he had an episode of cardiac arrhythmia with
signs of hemodynamic and respiratory deficiency.
The patient was urgently hospitalized in the inten-
sive care unit for correction of critical disorders.
Objective data: consciousness stunning |, skin pale,
cyanotic, hemodynamics with a tendency to hypo-
tension, blood pressure 67/52 mmHg, heart rate
128 per minute, atrial fibrillation, SpO, 76 %. After
emergency insufflation with a moistened oxygen-air
mixture by a high-flow AIRVO-2 device with preset
parameters: flow 38 |/min, temperature 32 degrees,
FiO, 75 %, a rapid recovery of SpO, to 93 % was
noted. The following day, the Airvo parameters
were: Fi0,—40 %, flow-26 I/min, while SpO, was
98 %. The patient was in the intensive care unit
for another 3 days, then, with complete stabiliza-
tion of his functional state, he was transferred to
a specialized department to continue treatment.
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DISCUSSION

The above clinical examples consider approaches
to radical surgical treatment of LC in patients with
extremely low functional respiratory reserves due
to the sub- and decompensated course of COPD
(stages lll and IV).

In resectable forms of LC, standard surgical
treatment involves removal or resection of the lung,
which reduces the total respiratory surface area of
the lung tissue and oxygenation. This situation is
most dangerous for patients with COPD, who have
bronchoconstriction and worsening of obstructive
pulmonary manifestations in the postoperative pe-
riod with an already initially altered gas exchange.
These changes are accompanied by a critical vio-
lation of the ventilation-perfusion ratio, i.e. alveolar
ventilation and cardiac output with worsening hypox-
ia [3]. In addition, any factors that cause increased
stress on the respiratory muscles (impaired evacua-
tion of bronchial secretions, increased hyperinflation
of the lungs) reduce alveolar ventilation and lead to
an increase in hypercapnia. Increased pulmonary
hyperinflation leads to an increase in positive pres-
sure at the end of exhalation, which also increases
the load on the respiratory apparatus and increases
respiratory effort. A closed chain of pathological
reactions occurs with the lack of adequate gas ex-
change and the development of tissue hypoxia [8].
The insufficiency of the active drainage function of
the bronchopulmonary system against the back-
ground of a prolonged inflammatory process in
the bronchi, a change in the architecture of normal
blood flow and the formation of atelectated areas
in the lung tissue further complicates the situation.
As a result, ineffective oxygen enrichment of organs
leads to a cascade of uncontrolled reactions with
fatal consequences for the patient [3]. In our opinion,
it is possible to avoid a life-threatening respiratory
complication in the early stages after surgery and,
at the same time, reduce mortality with the rational
use of artificial ventilation support in conditions of
proactive PDT.

These clinical examples demonstrate the ob-
vious advantage of preventive PDT, which allows
timely changes in the tactics of respiratory care
in the early postoperative period and treatment
in general (clinical case 1). Routine PDT avoids
emergency measures to replace respiratory func-



l0xHo-Poccumitckuii onkonornyeckuii xypHan 2025. T. 6, N2 2. C. 41-48

PoseHko [l. A., Xaparesos [l. A., lMonosa H. H.%, TuxoHosa C. H., CmMupHoB A. A., CTatewwHblii 0. H., Cyrak E. 10. TakTuKa npeBeHTUBHOI KOpPPeKLUN KpUTUYECKOi
pecnupaTopHoii HeloCTaTOYHOCTH y GOMbHbIX pe3eKTabenbHbIMIU GopMaMi paka Nerkoro B COYETaHUN C XPOHUYECKOI 06CTPYKTUBHOI 60/E3HBIO NErKuX

tion without repeated and aggressive translaryn-
geal tracheal intubation, and the use of adapted
intelligent ventilation modes eliminates additional
sedation, muscle relaxation, and analgesia in pa-
tients with severe COPD. Clinical case 2 shows
that emergency replacement of the patient's re-
spiratory function has significant difficulties in
terms of treatment and prognosis of the disease,
and also increases the duration of his stay in the
intensive care unit.

According to open sources in the Russian Fed-
eration, we have not found a description of such
a medical technique. In this regard, the authors pro-
posed and patented a "Method for the prevention
of decompensated respiratory failure after radical
surgical treatment of lung cancer in patients with

(KnuHMYeckuii cnyyait)

severe forms of chronic obstructive pulmonary
disease" (Patent for invention No. 2829259 dated
10/30/2024).

CONCLUSION

Clinical cases have demonstrated the effective-
ness of preventive puncture-dilated tracheostomy
and adapted intelligent ventilation modes in the oc-
currence of urgent respiratory conditions with respi-
ratory decompensation in patients with resectable
forms of LC in combination with COPD. The use of
the method seems promising in the full-fledged an-
titumor treatment of patients with LC with extremely
low functional reserves due to the sub- and decom-
pensated course of COPD.
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