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Yurak-qon tomir jarrohligi bo’yicha simulyatsiya kabineti

Bakulev CPBSS (Cardiopulmonary Bypass Surgery Simulator) yurak-gon tomir
jarrohligi simulyatori - Rossiya Sog’ligni saglash vazirligining A.N. Bakulev nomidagi
yurak-qon tomir jarrohligi milliy tibbiyot tadqiqot markazi tomonidan ishlab
chigilgan ixtisoslashtirilgan trenajyor (Sun’iy qon aylanishi sharoitida ochiq yurakka
operatsiyalar o’tkazishning bazaviy texnik ko’nikmalarini ishlab chigish uchun.

Simulyator 2019-2023 vyillarda Rossiyaning original ishlanmasi sifatida
yaratilgan (komponentlarning 70 foizi - 3D-bosib chigarish, kompyuter
modellashtirish va elektronikadan foydalangan holda yaratilgan). Ordinatorlar,
jarrohlar, perfuziologlar va anesteziologlarni o‘qitish, shuningdek, akkreditatsiya va
malaka oshirish uchun faol qo‘llanilmoqda.

Yurak-qon tomir jarrohligi bo’yicha simulyatsiya kabinetining maqgsadlari:

Asosiy funksiyalari va imkoniyatlari

- Jismoniy model:

Ko’krak qafasi sohasida venoz va arterial segment tomirlariga kirish
imkoniyati bo’lgan katta yoshli bemorning boshi va tanasi. Tomirlar imitatsiyasining
olinadigan moduli (yugori va pastki bo’sh venalar, aorta, o’pka stvoli va o’pka
venalari). Kanyulyatsiya uchun realistik anatomik belgilar.

- IKni kanulyatsiya qilish va ulash:

Aorta va venalar kanyulyatsiyasini (J-tip wire-reinforced venoz va aortal
kanyulalar) ishlab chigish, sun’iy qon aylanish apparatini ulash, antegrad
kardioplegiyasini bajarish (miokardni himoya qilish), keyinchalik IKdan uzib qo’yish.

- Dasturiy ta’minot:

Teacher Cardio (instruktor bo’limi) + karnay yonidagi monitorga taglid qilish.
Stsenariylarni ishga tushirish, bemor parametrlarini nazorat qilish (AD, TCH,
to’yinganlik, harorat, qon gazlari va boshgalar), harakatlarga bo’lgan reaktsiyalarni
simulyatsiya gilish (gemodinamikaning o’zgarishi, asoratlar).

- Qo’shimcha elementlar:

- Anesteziya ekrani

- Qoratosh ekokardiografiyasi (TEE) tasvirlarini namoyish qilish uchun
monitor
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- Jarrohlik asboblari (qon tomir qgisqgichlari, gisqichlar, chap yurak uch T
kateter)

- Bosh giyaligini tartibga soluvchi stol

- Jarrohlik choyshablari va sarflagichlar

O’qitishning magqsad va vazifalari

- IKni ulash/uzib qo’yishda harakatlar ketma-ketligini ishlab chigish

- Yirik idishlarni kanulyatsiya qilish ko’nikmalari

- Perfuziya va miokardni himoya qilish parametrlarini nazorat qilish

- Jamoaviy ish (jarroh + perfuziolog + anesteziolog)

- Asoratlarga javob berish (gipotenziya, aritmiya, gon ketish, gipotermiya)

Afzalliklari
- Taktik tuyg’ular va anatomiyaning yuqori realligi
- Xavfsizlik (haqgigiy bemor, radiatsiya, sarflash materiallari yo’q)

Yurak-qon tomir jarrohligi bo’yicha simulyatsiya kabineti 1 ta zonadan
iborat:

Bakulev CPBSS (Cardiopulmonary Bypass Surgery Simulator) simulyatori
ochiq yurak operatsiyalarida sun’iy gon aylanishini ulash va uzib qo’yishning texnik
ko’nikmalarini ishlab chigishga garatilgan. U yurak ichidagi murakkab
manipulyatsiyalarni ishlab chigish uchun mo’ljallanmagan, balki aynan
kanyulyatsiya, IK ishga tushirish/to’xtatish va miokardni himoya qilish bosgichlariga
e’tibor garatadi.

Har bir stsenariy quyidagilarni o’z ichiga oladi:

- bemor anamnezi,

- vital belgilar,

- Teacher Cardio dasturiy ta’minoti orqali gemodinamikaga taqglid qilish,

- asoratlar ehtimoli (ta’lim oluvchining harakatlariga qarab),

- IK kanyulyatsiyasi va boshqgaruvi sifatini baholash.

1. Rejali operatsiya - aorta stenozi (aorta klapanini almashtirish)

- Bemor: 68 yoshli erkak, og‘ir aortal stenoz (gradient 80 mm Hg). ), FV 55%.

- Vazifa:

- aorta kanyulyatsiyasi (J-tip wire-reinforced kanyulya) va ikki bosgichli venoz
kanyulyatsiya (yuqori va pastki bo’sh venalar).
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- IK'ishga tushirish, 32 °C gacha sovutish.

- Antegradnaya kardioplegiya (kristalloid).

- Yurak faoliyati tiklangandan keyin IRdan uzib qo’yish.
- Ehtimoliy asoratlar: IK boshlanishida gipotenziya, havo emboliyasi,
koagulopatiya.

2. IKdan foydalangan holda koronar shuntirlash (CABG)

- Bemor: 62 yoshli erkak, koronar arteriyalarning uch tomirli shikastlanishi,
FV 45%.

- Vazifa:

- Aorta va venalarning standart kanyulyatsiyasi.

- Perfuziyani nazorat qgilish (o’rtacha AD 60-80 mm Hg. ., ogim 2,4-3,0
|/min/m 2).

- Gradaga qarshi kardioplegiyani joriy etish.

- Inotroplardan foydalangan holda IRdan uzib qo’yish (zarurat bo’lganda).

- Asoratlari: IK uzilgandan keyin yurak chiqishining pastligi - ichki aortal
ballon kontrpulsatsiyasi (simulyatsiyasi) zarurligi.

3. Mitral klapanda operatsiya qilish (protezlash)

- Bemor: 58 yoshli ayol, og‘ir mitral yetishmovchilik, FV 50%.

- Vazifa:

- Aorta kanyulyatsiyasi + venoz kanyulyatsiya.

- IK'ishga tushirish, gipotermiyaga o’tish 28 °C.

- Antegrad + retrograd kardioplegiya (chap qorinchaning orqga devorini
yaxshiroq himoya qilish uchun).

- IRdan uzib go’yish.

- Asoratlari: kardioplegiyadan keyin aritmiya - defibrilatsiya, inotropik
go’llab-quvvatlash.

4. Shoshilinch operatsiya - ko’tarilayotgan aortaning tabagqalanishi
(DeBakey bo’yicha A turi)

- Bemor: 55 yoshli erkak, ko‘krak qafasidagi o‘tkir og'riq, gipertenziya.

- Vazifa:

- Tez kanyulyatsiya (ko’pincha - son arteriyasi yoki o’ng subklavikali arteriya
orqali).



uchun gon aylanishini to’xtatish.

- Miyaning antegradga garshi selektiv perfuziyasi.
- Asoratlari: aorta kanyulyatsiyasining mumkin emasligi - periferik kirishga
o’tish.

5. Past chiqarilish fraksiyasi bo’lgan bemorda operatsiya (FV <30%)

- Bemor: 70 yoshli erkak, ishemik kardiomiopatiya, FV 25%.

- Vazifa:

- Gipotenziya xavfini hisobga olgan holda kanyulyatsiya.

- Ogimning asta-sekin ko’payishi bilan IKni ishga tushirish.

- O’chirishda inotrop/vazopressorlardan foydalanish.

- Asoratlari: IK o’chirilgandan keyin yurakning past chigishi sindromi.

6. Asoratli stsenariy (ilg’or daraja uchun)

- IKboshlanganidan keyin bemor: to’satdan OQ tushishi, ogimning kamayishi.

- Mumkin bo‘lgan sabablar: havo emboliyasi, venoz kanyulaning noto‘g'ri
joylashuvi, gipovolemiya, geparinga anafilaksiya.

- Vazifa: tezkor tashxis qo’yish va bartaraf etish (deaeratsiya, kanyulani
o’zgartirish, adrenalin/antigistaminlarni kiritish).

Ssenariylardan foydalanish xususiyatlari

- Har bir stsenariy Teacher Cardio dasturi orqali ishga tushiriladi - instruktor
real vagtda parametrlarni (AD, TSS, to‘yinish, harorat, gon gazlari) o‘zgartirishi
mumbkin.

- Yakunlangach, debrifing o‘tkaziladi: kardioplegiya vaqti, dozasi,
kanyulyatsiya urinishlari, xatolar soni tahlil gilinadi.

- Ssenariylar moslashtirilishi mumkin (masalan, aritmiya, gipotermiya, qon
ketishi).

Bakulev CPBSS simulyatoridagi koronar shuntlash (CABG) stsenariysi - A.N.
Bakulev nomidagi yurak-qon tomir jarrohligi milliy tibbiy tadqiqot markazining
asosiy va o‘quyv jarayonida eng ko‘p qo‘llaniladigan stsenariylardan biridir. U aynan
sun’iy qon aylanish (IK/SRV) bosqichlariga e’tibor garatadi, shuntlarni go’llash
texnikasiga emas (buning uchun boshqa simulyatorlar, masalan, wet-lab yoki
Ramphal). Stsenariy rejali aortokoronar shuntlash operatsiyasida IKni ulash/uzib
go’yishning bazaviy texnik ko’nikmalarini ishlab chigish uchun mo’ljallangan.

Ssenariy hagida umumiy ma’lumot

- Bemor (tipik profil):
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60-70 yoshdagi erkak, vyurakning ishemik kasalligi (IBS), kor®nar
arteriyalarning uch tomirli shikastlanishi (LAD stenozi> 70%, RCA> 90%, OM> 80%),
lI-IV FK stressining bargaror stenokardiyasi, chap qorinchaning chigarilish
fraksiyasi (FV LJ) 40 55%, qo’shimcha kasalliklar: AG 2-3 st., dislipidemiya, 2-turdagi
gandli diabet yoki anamnezda chekish.

- Ssenariy magsadi:

- Aorta va venalar kanyulyatsiyasi ketma-ketligini ishlab chiqish.

- IKni ishga tushirish va boshqarish (perfuziyani nazorat qilish, kardioplegiya).
- IRdan xavfsiz uzilish.

- Jamoaviy ish (jarroh + perfuziolog + anesteziolog).

- IRda tipik asoratlarga javob berish.

Stsenariyning bosqichma-bosqich borishi (asosiy bosqichlar)

Stsenariy Teacher Cardio dasturiy ta’minoti orqali ishga tushiriladi -
instruktor real vaqtda parametrlarni (AD, CSS, harorat, qon gazlari, IR oqimi)
o’zgartirishi va asoratlarni kiritishi mumkin.

1. Tayyorlash va kanyulyatsiya (10-15 daqiqa)

- Simulyatorning ko’krak bo’shlig’idagi belgilarni palpatsiya qilish va
vizuallashtirish.

- Ko’tarilgan aorta kanyulyatsiyasi: J-tip wire-reinforced aorta kanyulasi
(odatda 21-24 Fr) o’rnatish.

- Venoz kanyulyatsiya: ikki bosgichli - yugori va pastki bo‘sh tomirlarga venoz
kanyullarni o‘rnatish (olinadigan modul tomirlarga taqglid giladi).

- Antegradnaya kardioplegiya va chap gorinchani drenaj gilish uchun kateter
(chap gorinchali ventil) o’rnatish.

- Geparinizatsiya (ACT nazorati> 480 sek - simulyatsiya qilinadi).

- IK apparatini ulash.

2. IK va kardioplegiyani ishga tushirish (5-10 dagiqa)

- IR bosgichma-bosgich ishga tushirish (oqim 2,4-3,0 I/min/m 2, o’rtacha AD
60-80 mmHg).

- To'lig IKga o’tish (yurakni to’lig bo’shatish).

- Aortaga qisqich qo’yish va antegrad kardioplegiyasini kiritish (kristalloid,
1000-1500 ml, harorat 4-8 °C).

- Yurak to’xtashi (monitorda nazorat gilish - asistoliya yoki fibrilatsiya).
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- Bemorni 32-34 °C gacha sovutish.

3. IKda barqarorlashtirish (operatsiyaning asosiy bosqichiga taqlid qilish)

- Barqaror perfuziyani saglash (liniyadagi bosimni, venoz gaytishni, haroratni
nazorat qilish).

- Instruktor operatsiyaning bargaror kechishini taglid qilishi mumkin
(to‘xtagan yurakda 10-15 dagiga «ish»).

4. IRdan uzib qo’yish (5-10 dagiqa)

- Bemorni 36,5-37 °C gacha isitish.

- IR ogimini bosqgichma-bosqgich kamaytirish, yurak faoliyatini tiklash
(fibrilatsiya = defibrilatsiya = sinus ritmi).

- Zarurat bo’lganda inotroplar/vazopressorlarni kiritish (dobutomin,
noradrenalin).

- Kanyullarni olib tashlash, protaminizatsiya (ACT nazorati), gemostaz.
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Simulation Room for Cardiovascular Surgery

The Bakulev CPBSS (Cardiopulmonary Bypass Surgery Simulator) is a
specialized training simulator developed by the A.N. Bakulev National Medical
Research Center for Cardiovascular Surgery of the Russian Ministry of Health (in
collaboration with engineers and specialists from the Methodological Accreditation
and Simulation Center MASC of the Bakulev Center) for practicing basic technical
skills in performing open-heart surgery under conditions of cardiopulmonary
bypass (CPB).

The simulator was created in 2019-2023 as an original Russian development
(70% of components are proprietary designs using 3D printing, computer modeling,
and electronics). It is actively used for training residents, surgeons, perfusionists,
and anesthesiologists, as well as for accreditation and continuing education.

Objectives of the Cardiovascular Surgery Simulation Room:
Main Functions and Capabilities
- Physical Model:

Head and torso of an adult patient with access to venous and arterial
segment vessels in the thoracic region. Removable module simulating blood vessels
(superior and inferior vena cava, aorta, pulmonary trunk, and pulmonary veins).
Realistic anatomical landmarks for cannulation.

- Cannulation and CPB Connection:

Practice of aortic and venous cannulation (J-tip wire-reinforced venous and
aortic cannulas), connection to the cardiopulmonary bypass machine, performing
antegrade cardioplegia (myocardial protection), and subsequent weaning from
CPB.

- Software:

Teacher Cardio (Instructor Software) + bedside monitor simulation. Scenario
launch, patient parameter control (BP, HR, saturation, temperature, blood gases,
etc.), simulation of reactions to actions (hemodynamic changes, complications).

- Additional Elements:

- Anesthesia screen



- Monitor for displaying transesophageal echocardiography (TEE) ,~ -
- Surgical instruments (vascular clamps, forceps, left ventricular vent
catheter)

- Table with head tilt adjustment

- Surgical drapes and consumables

Training Objectives and Tasks

- Practicing the sequence of actions when connecting to/disconnecting from
CPB

- Skills in cannulating major vessels

- Control of perfusion parameters and myocardial protection

- Teamwork (surgeon + perfusionist + anesthesiologist)

- Response to complications (hypotension, arrhythmias, bleeding,
hypothermia)

Advantages

- High realism of tactile sensations and anatomy

- Safety (no real patient, radiation, or consumables)

The Cardiovascular Surgery Simulation Room consists of 1 zone:

The Bakulev CPBSS (Cardiopulmonary Bypass Surgery Simulator) is focused
on practicing technical skills of connecting and disconnecting cardiopulmonary
bypass (CPB) during open-heart surgery. It is not intended for practicing complex
intracardiac manipulations, but rather focuses specifically on cannulation stages,
starting/stopping CPB, and myocardial protection.

Each scenario includes:

- patient history,

- vital signs,

- hemodynamics simulation via Teacher Cardio software,

- possibility of complications (depending on trainee actions),

- assessment of cannulation quality and CPB management.

1. Scheduled Surgery — Aortic Stenosis (Aortic Valve Replacement)

- Patient: 68-year-old male, severe aortic stenosis (gradient 80 mmHg), EF
55%.

- Tasks:

- Aortic cannulation (J-tip wire-reinforced cannula) and two-stage venous
cannulation (superior and inferior vena cava).
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- CPB initiation, cooling to 32 °C.

- Antegrade cardioplegia (crystalloid).

- Weaning from CPB after cardiac activity restoration.
- Possible complications: hypotension during CPB initiation, air embolism,
coagulopathy.

2. Coronary Artery Bypass Grafting (CABG) Using CPB

- Patient: 62-year-old male, three-vessel coronary artery disease, EF 45%.

- Tasks:

- Standard aortic and venous cannulation.

- Perfusion control (mean BP 60-80 mmHg, flow 2.4-3.0 L/min/m?2).

- Administration of antegrade cardioplegia.

- Weaning from CPB using inotropes (if necessary).

- Complication: low cardiac output after CPB weaning - need for intra-aortic
balloon pump simulation.

3. Mitral Valve Surgery (Prosthetic Replacement)

- Patient: 58-year-old female, severe mitral regurgitation, EF 50%.

- Tasks:

- Aortic cannulation + venous cannulation.

- CPB initiation, transition to hypothermia 28 °C.

- Antegrade + retrograde cardioplegia (for better posterior left ventricular
wall protection).

- Weaning from CPB.

- Complication: arrhythmia after cardioplegia - defibrillation, inotropic
support.

4. Emergency Surgery — Type A Aortic Dissection (DeBakey Type A)

- Patient: 55-year-old male, acute chest pain, hypertension.

- Tasks:

- Rapid cannulation (often via femoral or right subclavian artery).

- CPB initiation, deep hypothermia (18—20 °C), circulatory arrest for aortic
arch prosthesis.

- Antegrade selective cerebral perfusion.

- Complication: inability to cannulate aorta = transition to peripheral access.
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5. Surgery in a Patient with Low Ejection Fraction (EF <30%)

- Patient: 70-year-old male, ischemic cardiomyopathy, EF 25%.

- Tasks:

- Cannulation accounting for hypotension risk.

- CPB initiation with gradual flow increase.

- Use of inotropes/vasopressors during weaning.

- Complication: low cardiac output syndrome after CPB weaning.

6. Complication Scenario (Advanced Level)

- Patient after CPB initiation: sudden BP drop, decreased flow.

- Possible causes: air embolism, incorrect venous cannula position,
hypovolemia, heparin anaphylaxis.

- Task: rapid diagnosis and resolution (de-airing, cannula repositioning,
adrenaline/antihistamine administration).

Scenario Usage Features

- Each scenario is launched via Teacher Cardio software — the instructor can
change parameters in real time (BP, HR, temperature, blood gases, CPB flow) and
introduce complications.

- Debriefing is conducted after completion: analysis of time, cardioplegia
dose, number of cannulation attempts, errors.

- Scenarios can be adapted (e.g., adding arrhythmias, hypothermia,
bleeding).

CABG Scenario in the Bakulev CPBSS Simulator

The CABG (Coronary Artery Bypass Grafting) scenario in the Bakulev CPBSS
simulator is one of the key and most frequently used in the educational process of
the A.N. Bakulev National Medical Research Center for Cardiovascular Surgery. It
focuses specifically on the stages of cardiopulmonary bypass (CPB), not on the
technique of graft placement itself (for which other simulators are used, such as
wet-lab or Ramphal). The scenario is designed for practicing basic technical skills of
connecting to/disconnecting from CPB during scheduled coronary artery bypass
surgery.

General Information about the Scenario

- Patient (typical profile):



Male, 6070 years old, ischemic heart disease (IHD), three-vessel coronary
artery disease (stenoses LAD >70%, RCA >90%, OM >80%), stable exertional angina
CCS class -1V, left ventricular ejection fraction (LV EF) 40-55%, comorbidities:
hypertension grade 2—3, dyslipidemia, type 2 diabetes mellitus or smoking history.

- Scenario Objectives:

- Practice the sequence of aortic and venous cannulation.

- Initiate and manage CPB (perfusion control, cardioplegia).

- Safe weaning from CPB.

- Teamwork (surgeon + perfusionist + anesthesiologist).

- Response to typical CPB complications.

Step-by-Step Scenario Progression (Main Stages)

The scenario is launched via Teacher Cardio software — the instructor can
change parameters in real time (BP, HR, temperature, blood gases, CPB flow) and
introduce complications.

1. Preparation and Cannulation (10-15 min)

- Palpation and visualization of landmarks in the simulator's thoracic cavity.

- Ascending aorta cannulation: placement of J-tip wire-reinforced aortic
cannula (usually 21-24 Fr).

- Venous cannulation: two-stage — placement of venous cannulas in the
superior and inferior vena cava (removable module simulates vessels).

- Placement of antegrade cardioplegia catheter and left ventricular vent.

- Heparinization (ACT >480 sec control — simulated).

- Connection to CPB machine.

2. CPB Initiation and Cardioplegia (5—-10 min)

- Gradual CPB initiation (flow 2.4-3.0 L/min/m?, mean BP 60—80 mmHg).

- Transition to full CPB (complete cardiac decompression).

- Aortic cross-clamping and antegrade cardioplegia administration
(crystalloid, 1000-1500 ml, temperature 4-8 °C).

- Cardiac arrest (asystole or fibrillation on monitor).

- Patient cooling to 32-34 °C.
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3. CPB Stabilization (Simulation of Main Surgical Stage)

- Maintaining stable perfusion (control of line pressure, venous return,
temperature).

- Instructor can simulate stable operative course (10-15 min of "work" on
arrested heart).

4. Weaning from CPB (5-10 min)

- Patient rewarming to 36.5-37 °C.

- Gradual CPB flow reduction, restoration of cardiac activity (fibrillation -
defibrillation = sinus rhythm).

- Inotrope/vasopressor administration if necessary (dobutamine,
norepinephrine).

- Cannula removal, protamine administration (ACT control), hemostasis.



CumynAaUUOHHDbIA KabUHET No cepAeUYHO-COCYyaUCTOMU
Xupyprum

CumynaTtop cepAeyYHo-cocyamcTom XNpyprmu Bakulev CPBSS
(Cardiopulmonary Bypass Surgery Simulator) - 3To cneunann3mpoBaHHbI y4ebHbI
TpeHaxep, pa3paboTaHHbIM HauMOHaNbHbIM MeAUUMHCKMM UCCea0BaTENbCKUM
LEHTPOM cepAedYHOo-cocyancTon xmpyprmm nm. A.H. bakynesa MuH3gpasa Poccum
(B coTpyaHuuectBe C WHXEHepaMM W  Chneumannctamm  MeTOAMYECKOro
aKKpeauTauMoHHO-CUMYASUMOHHOrO ueHTpa MACL, ueHTpa bakyneBa) ans
oTpaboTKn 6a30BbIX TEXHUYECKMX HABbIKOB NpPOBEAEHMA Onepaumn Ha OTKPbITOM
cepAaue B YC/IOBUAX UCKYCCTBEHHOrO KpoBOObOpaLLeHMA.

Cumynatop co3gaH B 2019-2023 roaax Kak OpUrMHaNAbHaA POCCUMMCKARA
pa3paboTka (70% KOMNOHEHTOB - COBCTBEHHAA KOHCTPYKLMA C UCNOJIb30BaHUEM
3D-neyaty, KOMMbIOTEPHOrO MOAENMPOBAHMA U INEKTPOHUKKU). AKTUBHO
npumeHseTca Aana oby4yeHuAa OpAMHATOPOB, XMPYpros, nepdysnonoros wu
aHEeCcTe3noN0roB, a TaKXKe AN1A aKKpeaMTaLMKn U NOBbILWEHUA KBaTMOUKALUN.

Lienan cumynaumoHHoro KabuHeTta no cepaeyHoO-cCoCyAUCTON XMpyprum:

OCHOBHble (hyHKYUU U 803MOXHOCMU

- dusnyeckana moagenn:

fonoBa M TOpC B3POCAOro NauMeHTa C AOCTYNOM K COCYAamM BEHO3HOrO U
apTepuanbHOro cermeHTa B 06nacTM rpyaHoM Knetkn. CbemMHbIn  MOAy/b
MMUTALLMKN COCYA0B (BEPXHAS U HUMKHAA MOJble BEHbl, a0pTa, NEroYHbIA CTBON U
JIeroyHble BeHbl). PeanncTuyHble aHaTOMMYECKME OPUEHTUPBI ANA KaHIONALMMN.

- Kanronayusa u nodknwoyeHue UK:

OTtpaboTka KaHonauum aopTbl U BeH (J-tip wire-reinforced BeHo3Haa u
aopTasibHadA KaHKM), NOAKAOYEHMA annapaTa UCKYCCTBEHHOIO KPoBOObpaLLeHus,
BbIMOJIHEHUS aHTerpagHon Kapauonnaernu (3awmTa MMoKapaa), nocneayrouero
OTKAOYeHuA oT UK.

- Mpo2pammHoe obecneyeHue:



3anycKk cueHapues, KOHTpoab napameTpoB naumeHTa (AL, YCC, HacbluwieHue,

TemnepaTypa, rasbl KPOBU U 4p.), CUMYAALMA pPeakunii Ha AencTBuA (M3MeHeHue
remoAuHaMUKK, OC/IONKHEHUA).

- lononHUTeNbHbIE 3NEMEHTbI:
- JKpaH aHecTe3nu
- MoHutop  gnAa  AEMOHCTpauum n3obparkeHumn ypecnuu,eBoaHOM
axokapaunorpadum (TEE)
- XUpPYypruyeckme MHCTPYMEHTbI (COCYyAMCTble 3aXKMMbl, LWUMUbI, KaTeTep ANs
neBoro cepaua)
- CTONn C perynMpoBKoI HaKN0OHa roNoBbl
- Xvpypruyeckume npocTbiHU U PAaCXOAHMKK

Lenu u 3ada4u obyyeHus
- OTpaboTKa nocneaoBaTeNbHOCTU AEUCTBUIA NPU NoAKAoYeHUn/oTkAroYeHUn UK
- HaBbIKM KaHIONALUMKU KPYNHbIX COCYA,0B
- KoHTponb napameTtpos nepdy3mm n 3awmMTbl MMOKapAa
- KomaHaHas pabota (xmpypr + nepdysnonor + aHecTesnosor)
- PearnpoBaHMe Ha OCNOMKHEHMA (TMNOTEH3UA, apUTMUKU, KPOBOTEYEHWUE,
rmnoTepmms)
MNpenmyuwiecTsa
- BbICOKaA peannMCTUYHOCTb TaKTUbHbIX OLLYLLEHMA N aHAaTOMMUMN
- besonacHocTb (HeT peanbHOro NauneHTa, paguaumm, Pacxo4HbiX MaTepmnanos)

CUMyNALMOHHDBIA KabUHeT No cepAeYHO-COCYANCTON XMPYPIUn COCTOUT U3
1 30H:

Cumynatop Bakulev CPBSS (Cardiopulmonary Bypass Surgery Simulator)
OPMEHTMPOBAH Ha OTPABOTKY TEXHMYECKUX HAaBbIKOB MOAK/OYEHMA U OTKAOYEHUA
MCKYCCTBEHHOro KpoBoobpauieHua (MK) npu onepaumsx Ha oTKpbiTom cepaue. OH
He npeaHa3HayeH ANA OTPabOTKM CNOXHbIX BHYTPUCEPAEUHbIX MaHUMNYAAUNMA, a
bOKyCcUpyeTca MMEHHO Ha 3Tanax KaHtonauuu, 3anycka/octaHosku MK u 3awuTe
MUWOKapAaa.

Kaxaplh cLeHapuiA BKAKOYaEeT:

- aHAMHe3 NnayMeHTa,
- BUTaNIbHble NPU3HAKW,
- MMUTauuto remognHammkm yepes M0 Teacher Cardio,



- OUEeHKY Ka4ecCTBa KaHAAUuUnUn U ynpasiaeHnAa UK.

1. NnaHoeasa onepayua — aopmanvHsIli cmeHo3 (3amMmeHa aopmasnbHO20
KnanaHa)
- NMayMeHT: MyXKYMHa 68 NeT, TAXKENbIN a0pPTaNbHbIA CTEHO3 (rpaaneHT 80 mm pr.
cT.), B 55%.
- 3agava:
- KaHonauua aoptbl (J-tip wire-reinforced KaHtonA) n aByxaTanHas BeHO3Has
KaHoNaUmMA (BEPXHAA U HUXKHAA NOJble BEHbI).
- 3anyck UK, oxnaxkaenune go 32 °C.
- AHTerpagHas Kapauonnerua (KpuctannomgHas).
- OTkNtouveHune ot MK nocne BoccTaHOBNEHUA CEPAEYHOM AeATEIbHOCTM.
- BOo3amMOXKHble 0CnoXKHeHUA: TMNOTeH3uA Npu 3anycke UMK, BosaywHaa ambonus,
KoarynonaTtuma.

2. KopoHapHoe wyHmupoeaHue (CABG) c ucnonv3zosaHuem UK
- MaumneHT: My»KUMHa 62 NeT, TPEXCOCYANCTOE NOopaXKeHNe KOPOHaPHbIX apTepui,
@B 45%.
- 3apava:
- CTaHAapTHaA KaHAUMA aopTbl U BEH.
- KoHTponb nepdysun (cpegHee ALl 60—-80 mm pT. cT., NOTOK 2,4-3,0 n/muH/Mm?).
- BBegeHWe aHTerpagHom Kapamonaeruu.
- OTKntoyeHue ot UK c ncnonb3oBaHmem MHOTPOMOB (MpPY HEOOBXOANMMOCTH).
- OCNnoXKHeHWe: HU3KUIN cepAaeyHblit BbIOpoCc nocne oTkaouveHua WK -
HeobXoAMMOCTb BHYTPUAOPTaNbHON 6AaNNOHHOM KOHTPNYAbCAUUKM (CMmynaums).

3. Onepayus Ha MUMpPanbHOM Knanade (Nnpome3upoeaHue)
- NaunenT: KeHwmHa 58 nert, TAXKenaa mntpanbHas HegoCcTaTodHOCTb, PB 50%.
- 3apayva:
- KaHtonayma aopTbl + BEHO3HAA KaHOAaUMA.
- 3anyck UK, nepexog Ha runotepmuto 28 °C.
- AHTerpagHaa + peTporpagHaa Kapguonnerva (gna nydwen 3awmtbl 3afHen
CTEHKM IEBOTO YKeNyA0u4Ka).
- OTKNto4eHue oT UK.



noaaepKKa.

4. dkcmpeHHaa onepayua — paccioeHue eocxodaweli aopmol (mun A no
DeBakey)

- MauuneHT: My*KumHa 55 net, octpas 60/b B rpyAHOM KNETKE, TMNepTeH3UA.

- 3apava:

- BbicTpas KaHonauma (4acto — yepe3 bedpeHHYH apTeputo UAM NpaBylo
NOAKNOYNYHYIO).

- 3anyck UK, rnybokaa runotepmua (18—20 °C), ocTaHOBKa KpoBoobpalleHnsa ans
NpPOTE3NPOBAHUA AYIY A0PTHI.

- AHTerpaZHan cenekTuBHana nepdysmsa mosra.

- OcnoxHeHue: HEBO3MOXKHOCTb KaHNAUMM  Q0opTbl  —> Nepexos Ha
nepudepunyeckmin gocTyn.

5. Onepayus y nayuesma c Hu3koii gppakyueii sbibpoca (PB <30%)

- MauuneHT: myxumHa 70 net, nwemunyeckana Kapgunommonatma, PB 25%.

- 3apauva:

- KaHonayma c yyuetom pucka runoTeH3mu.

- 3anyck UK c nocTteneHHbIM yBeanYeHMeM NOTOKaA.

- Mcnonb3oBaHWe MHOTPONOB/Ba30MNpPECCOPOB MPU OTKAHOUYEHUN.

- OCNOXKHEHME: CUHAPOM HU3KOTO CepAeYHOro Bblbpoca nocne oTkaoYeHms UK.

6. CyeHapuli c ocnoxcHeHUAMU (019 NPOOBUHYMO20 YPOBHH)
- MaymeHT Nnocne 3anycka UK: BHe3anHoe nageHue A/l, CHUXeHMe NOTOoKa.
- BO3MOKHble NpPUYMHbI: BO3AYLWHAA 3MO0AMA, HeMNpaBWIbHOE MNONOXKEHUE
BEHO3HOMW KaHON, TMNOBONEMUA, aHADUNAKCMA HA FenapuH.
- 3apava: ObICTpas AMarHOCTMKa M ycTpaHeHue (Aeaspauuma, nepecTtaHOBKa
KaHIONN, BBeAeHME afpeHannHa/aHTUIMCTaMUHHBIX).

Ocob6eHHOCTN UCMONb30BaHUA CLLEHAPUEB
- Kaxkabin cueHapuit 3anyckaetca Yepes M0 Teacher Cardio — MHCTpYKTOP MOXeT
B peanbHOM BpemeHU MeHATb napametpbl (AL, YCC, HacbiweHne, TemnepaTypy,
rasbl KpoBMU).
- MNocne 3aBepweHMAa npoBoauTcA A[ebpudUHr: aHanM3 BpemeHu, [03bl
Kapguonaernun, KoAM4YecTBa NOMbITOK KaHAALMK, OWMOOK.



- CueHapuu moryT bbiTb afanTMpoBaHbl (Hanpumep, gobasneHve apUTMNN,
rMNOTEPMMUKN, KPOBOTEUYEHMUS).

CueHapuii KopoHapHoro wyHTuposaHua (CABG) B cumynsatope Bakulev
CPBSS - oanH 13 KNtoyeBbIX U Hanboee 4YacTo NCNO/Ib3yEMbIX B y4ebHOM npouecce
HaunoHanbHOro  MeauUMHCKOro  UCCNefoBaTeNbCKOro  UeHTpa  cepaeyHo-
cocyaucton xmpyprum um. A.H. bakynesa. OH $OKycMpyeTca MMEHHO Ha 3Tanax
MCKYCCTBEHHOTrO KpoBoobpauleHusa (MK/CPB), a He Ha camoli TEXHUKE HaJIOKeHUA
LWYHTOB (4015 3TOro MCNONb3YTCA APYrMe cCUMynaTopbl, Hanpumep, wet-lab nau
Ramphal). CueHapuin npepHasHayeH A48 OTPaboTKM 6a30BbIX TEXHUYECKMUX
HaBblKOB  noaknoueHua/oTkaodeHns WK npu nnaHoBoik  onepauuu
QOPTOKOPOHAPHOrO WYHTUPOBAHMUA.

Obuwaa nHpopmauma o cueHapum

- MaumeHT (TMNMYHBLIN Npodunb):

MykumnHa 60—70 net, nwemunyeckasa bonesHb cepaua (MBC), Tpexcocyaucroe
nopaxeHne KOpPOHapHbIX apTepuit (cteHosbl LAD >70%, RCA >90%, OM >80%),
CTabunbHasa cTeHoKapama Hanpsxkenua -V ®K, ¢pakuma Bbibpoca nesoro
xenypoyka (PB /1K) 40-55%, conyrtcTBytowme 3abonesaHums: Al 2-3 cT,,
ANCINNUOEMUIA, CaxapPHbIM anabeT 2 TMNa MK KypeHue B aHaMHese.

- Uenun cueHapua:

- OTpaboTKa NocneaoBaTENbHOCTU KaHIONALMWN a0OPThbl U BEH.

- 3anyck n ynpasneHue UK (KoHTponb nepdy3mm, Kapanonnerms).
- be3zonacHoe oTknto4YeHue oT UK.

- KomaHgHas pabota (xmpypr + nepdysmnonor + aHecTe3nonor).

- PearnpoBaHue Ha TUNUYHble 0CI0XHEeHUA npu UK.

Mowazoewlii x00 cyeHapusa (0OCHoBHbIe amansl)

CueHapuit 3anyckaetca yepes O Teacher Cardio - MHCTPYKTOP MOXKET B
peanbHOM BpemMeHW MeHATb napametpbl (AL, YCC, TemnepaTypa, rasbl KpoBM,
notok MK) n BBognUTb OCNOXKHEHMUS.

1. MoarotoBKa u KaHonauuna (10-15 muH)

- Manbnauma v BU3yanmsauma OPMEHTUPOB B rPYAHOM NOSOCTU CUMYNATOPA.

- KaHionauua BocxogAwein aopTbl: ycTaHOBKa J-tip wire-reinforced aopTtanbHom
KaHtonn (06blyHO 21-24 Fr).



HWUXHIOIO MOJible BEHDI (C'bEMHbIl‘/JI moaynb MMUTUPYET COCVLI,bI).

- YcTaHOBKa KaTeTepa ANA aHTerpagHoM KapguoniaerMm u ApeHa)ka NesBoro
enyaouka (n1eBoxkenyao4yKkoBblii BEHTUb).

- FenapuHmsaumna (KoHTponb ACT >480 cek - cumynumpyercsa).

- NopgknoyeHne annapata UK.

2. 3anyck UK un kapgmonnerna (5—-10 muH)

- NocteneHHbIN 3anyck UK (notok 2,4-3,0 n/muH/m?, cpeaHee A 60—80 mm pr.
CT.).

- Mepexopn, Ha nonHoe UK (nonHoe onopoKHeHMe cepaua).

- HanoxeHue 3a)XMma Ha aopTy M BBEAEHME aHTerpagHon Kapauonnaernu
(kpucTtannomgHaa, 1000—-1500 mn, Temnepatypa 4-8 °C).

- OcTaHOBKa cepaua (KOHTPOb HA MOHUTOPE — acucToNna Unm Gnbpunnaumsa).

- OxnaxaeHue naymeHTa ao 32-34 °C.

3. Crabunmsauma Ha UK (MmMTaums oCHOBHOrO 3Tana onepauumn)

- NopaeprkaHue ctabunbHo nepdy3nn (KOHTPOAb AaBNEHUA B AIMHUU, BEHO3HOMO
BO3BpaTa, TeMMepaTypbl).

- MHCTPYKTOP MOXET MMUTMPOBATb CTabunbHoe TeyeHne onepauunm (1015 muH
«paboTbl» HA OCTaHOB/IEHHOM cepAaue).

4. OtkntoyeHue ot UK (5—-10 muH)

- CorpeBaHue nauymeHTa go 36,5-37 °C.

- MocTeneHHoOe CHUXKeHUe noToKa MK, BoccTaHOBNEHME CepaeYHOM AEeATENbHOCTU
(dubpunnaums - aedmnbpmunnauma = CUHYCOBbIA PUTM).

- BBepgeHne WHOTpoMNoB/Ba3onpeccopoB nNpu HeobxoaMmocTn (O06YTOMUH,
HOpaApeHanuH).

- YaaneHue KaHtonb, npoTaMmnHmsauma (KoHTponb ACT), remocTas.



