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Endovaskulyar aralashuvlar bo’yicha simulyatsiya kabineti
(angiografiya, rentgenoskopiya)

Endovaskulyar aralashuvlarning  virtual simulyatori  (angiografiya,
rentgenoskopiya) EIDOS - bu EIDOS-Medicine kompaniyasi (Rossiya, Qozon,
MedVision brendi ostida) tomonidan ishlab chigilgan AngioVision (yoki S.EVS). Bu
rentgenoskopiya va ragamli subtraksion angiografiya (DSA) nazorati ostida
diagnostika va davolash angiografiyasining haqiqiy tartib-taomillarini taglid giluvchi
yuqori texnologiyali VR simulyatori.

Simulyator virtual vogelikni, taktil fikr-mulohazalarni va haqiqiy tibbiy
asboblardan foydalanish imkoniyatini birlashtirib, bemorlar uchun radiatsiya va
xavf-xatarsiz maksimal realizmni ta’minlaydi. U talabalar, internlar,
rentgenendovaskulyar jarrohlar va operatsiya xonasi jamoalari uchun
mo’ljallangan.

Endovaskulyar aralashuvlar (angiografiya, rentgenoskopiya) bo’yicha
simulyatsiya kabinetining magsadlari:

Asosiy funksiyalari va imkoniyatlari

- Protseduralarni taqglid gilish: Diagnostika va davolash angiografiyasini to’liq
simulyatsiya qilish, shu jumladan koronarografiya, serebral angiografiya, periferik
angiografiya, EVAR/TEVAR (aortaning endovaskulyar anevrizmektomiyasi),
stentlash, embolizatsiya, ballon angioplastikasi. Rejimlarni go’llab-quvvatlash:
fluoroskopiya (real vaqt), DSA (ragamli subtraksiya), 3D-rekonstruksiya,
ijobiy/salbiy tasvir.

- Ko’nikmalarni o’rgatish: Katetyerlar va o’tkazgichlar bilan navigatsiya qilish,
kontrast moddani kiritish (tomirlarni to’ldirishga taqlid gilish), radiatsiya xavfsizligi
sharoitida manipulyatsiya qilish (nurlanish dozasini minimallashtirish), asoratlarga
javob berish (perforatsiya, disseksiya, emboliya). To’gimalar va tomirlarning
garshiligini sezish uchun taktil (gaptik) teskari aloqa.

- Asboblardan foydalanish: Haqiqiy endovaskulyar asboblarni (kateterlar,
o’tkazgichlar, stentlar, ballonlar) adapterlar orqali yoki virtual asboblarni - bazaviy
daraja uchun qgo’llab-quvvatlash. Ikki tomonlama kirish (masalan, bir vaqtning
o’zida ikkita son arteriyasi).
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- Ssenariylarning xilma-xilligi: Turli anatomiyali (normal/patologik),
murakkablik darajasi va kamdan-kam uchraydigan modullar kutubxonasi (30-50
dan ortiq klinik holatlar) doimiy ravishda to’ldiriladi. Koronar, serebral, periferik
tomirlar, aorta, buyrak arteriyalari va boshqgalarni o’z ichiga oladi.

- Baholash va tahlil: Harakatlarni avtomatik gayd etish (asboblar
trayektoriyasi, nurlanish dozasi, vaqt, xatolar), unumdorlik metrikasi, virtual
maslahatlar/bosqgichma-bosqich yo’rignomalar, debrifing va sertifikatlashtirish
uchun hisobotlar. O’qitish/imtihon rejimlari.

- Afzalliklari: yuqori realizm (tomirlar 3D anatomiyasi, asboblar fizikasi),
radiatsiyaning yo‘qligi, resurslarni tejash (bemorlar, sarf vositalari, operatsiya
xonasi kerak emas). Ta’limni jadallashtirish va real amaliyotdagi asoratlarni
kamaytirishda samaradorlik isbotlandi. Boshga EIDOS simulyatorlari bilan
integratsiya gilish (masalan, ultratovush tekshiruvi uchun SonoVision).

Endovaskulyar aralashuvlar (angiografiya, rentgenoskopiya) bo’yicha
simulyatsiya kabineti 1 zonadan iborat:

S.EVS - EIDOS-Medicine/MedVision endovaskulyar aralashuv simulyatori) -
rentgen endovaskulyar jarrohlikni o’rgatish uchun dunyodagi eng ilg’or
simulyatorlardan biridir. Modullar (ssenariylar) kutubxonasi doimiy ravishda
yangilanib, kardiologiya, neyroradiologiya, periferik va aortal jarrohlikni gamrab
oluvchi turli murakkablikdagi 30-50 dan ortiq klinik holatlarni o’z ichiga oladi.

Ssenariylar tomirlarning haqgigiy anatomiyasiga (yuqori aniqlikdagi 3D
modellar) asoslangan bo‘lib, asboblar fizikasiga, kontrastning tarqalishiga,
asoratlarga taqglid giladi va haqiqiy kateterlar, o‘tkazgichlar, stentlar va ballonlardan
foydalanish imkonini beradi. Har bir modul bemorning anamneazi, vital belgilari,
anatomiyaning turli variantlari va ta’lim oluvchining harakatlariga qarab
asoratlarning rivojlanishi imkoniyatini o’z ichiga oladi.

Klinik ssenariylar namunalari (asosiy yo’nalishlar bo’yicha)

1. Koronar angiografiya va intervensiyalar

- Stabil stenokardiyada diagnostik koronarografiya

62 yoshli bemor, erkak, IBS, Il FK stress stenokardiyasi. Vazifa: chap va o‘ng
koronar arteriyalarni selektiv kateterizatsiya gilish, stenozlarni baholash (LAD, RCA,
Cx), proyeksiyalarni tanlash, kontrastni kiritish, chigarish fraksiyasini hisoblash.

- O’tkir koronar sindromda gora tanli koronar aralashuv (QKV)



LAD trombozi, aspiratsion kateterdan foydalanish, ballon angioplastikasi +
stentlash (drug-eluting stent), nazorat surati.

- Asorat: ballonlash paytida C tipidagi NHLBI disseksiyasi - tezda stentlash
yoki jarrohlikka o‘tish kerak.

2. Neyroradiologiya/miya tomirlari

- Diagnostik serebral angiografiya

Bemor 45 yoshda, ayol, subaraxnoid gon ketishi. Vazifa: uyqu va umurtqa
arteriyalarini selektiv kateterlash, anevrizmani izlash, villiziya doirasini baholash.

- Anevrizmaning endovaskulyar embolizatsiyasi

Orga biriktiruvchi arteriya anevrizmasi 7 mm. Ssenariylar: koiling (spiral),
stent-assistirlangan koiling, ballon-assistirlangan koiling, angiografik nazorat.

- Ishemik insultda trombekstraksiya

O’tkir ishemik insult, o’rta miya arteriyasi segmentining M1 okklyuziyasi.
Vazifasi: mexanik trombekstraksiya (stent-retriver Solitaire yoki Trevo), aspiratsiya,
gon oqgimini tiklash (mTICI 2b-3).

3. Periferik angiografiya va aralashuviar

- Yonbosh arteriyasi stenozi

68 yoshdagi bemor, to’xtovsiz, Fontaine llb. Vazifasi: aortografiya, umumiy
yonbosh arteriyasini selektiv kateterizatsiya qilish, ballon angioplastikasi +
stentlash (0’zini o’zi kengaytiruvchi stent).

- Yuza son arteriyasining surunkali okklyuziyasi

CTO (chronic total occlusion) SFA. Ssenariy: gidrofil o’tkazgichdan
foydalangan holda rekonstruksiya qilish, ballon dilatatsiyasi, stentlash, nazorat
surati.

4. Aortal va visseral patologiya
- Qorin aortasi anevrizmasini endovaskulyar protezlash (EVAR)

Infrarenal aorta anevrizmasi 5,8 sm. lkki marta femoral kirish. Vazifa: stent-
graftni aniq joylashtirish (masalan, Endurant yoki Zenith), proksimal/distal tuzatish,
I-11l tipidagi endoliklarni istisno qilish.

- Bachadon arteriyalarini embolizatsiya qilish

42 yoshli bemor bachadon miomasi va bachadon qon ketishi bilan
kasallangan. Vazifasi: ichki yonbosh va bachadon arteriyalarini selektiv
kateterizatsiya qilish, PVA zarralari yoki mikrosferalar bilan embolizatsiya gilish.
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5. Asoratlar va og’ir vaziyatlar
- Koronar arteriya perforatsiyasi - yurak tamponadasi - perikardiotsentez.
- Serebral angiografiya davrida uyqu arteriyasi disseksiyasi - stentlash.

- Kontrast-induksiyalangan nefropatiya - kontrast va gidratatsiya hajmini
monitoring gilish.

- KVdan keyingi stent trombozi - takroriy trombekstraksiya + yangi stent.

Barcha stsenariylar murakkablikning turli darajalarini (yangi boshlanuvchidan
ekspertgacha), anatomiyaning turli  variantlarini  (qon  tomirlarining
o’zgaruvchanligi, egilish) qo’llab-quvvatlaydi va jamoada ishlash imkonini beradi
(operator + assistent + anesteziolog). PO nurlanish dozasini, kontrast hajmini,
protsedura vaqtini va xatolikni gayd etadi.

Modullar kutubxonasi doimiy ravishda kengayib bormoqgda (yangi holatlar
yiliga bir necha marta qo’shiladi).

Ssenariy EVAR (Endovascular Aneurysm Repair - qorin aortasi anevrizmasini
endovaskulyar protezlash) EIDOS-Medicine (MedVision) ning AngioVision
simulyatorida kutubxonadagi asosiy va eng murakkab modullardan biridir. U qorin
aortasining infrarenal anevrizmasini (AAA ning eng tez-tez uchraydigan turi -
abdominal aortik aneurysm) davolashga bag‘ishlangan va bifurkatsion stent-graft
yordamida zamonaviy EVAR protsedurasini to‘liq taglid giladi.

Modul «Aortic aneurysm repair »/« Endovascular aneurysm repair»
bo’limiga kiradi (va ba’zan ko’krak aortasi uchun EVAR/TEVAR sifatida alohida
ajratiladi). Bu intermediate/advanced darajasidagi ilg’or stsenariy bo’lib, ko’pincha
sertifikatlash va operatsion xonada jamoaviy ish bajarish uchun ishlatiladi.

Ssenariy hagida umumiy ma’lumot

- Bemor (tipik profil):

O’'tmishda chekadigan 68-75 yoshli erkak, arterial gipertenziya,
dislipidemiya, periferik arteriya aterosklerozi. Anevrizma tasodifan aniglangan
(o’lchami 5,5-6,5 sm). Simptomlar minimal yoki mavjud emas (asimptomatik
anevrizma).

- Anatomiya:

Realistik o’zgarishlar: normal/egilgan/kalsinlangan yonma-yon bifurkatsiya,
anevrizmaning qisqa/uzun bo’yin qismi, egilgan burchaklar, gopdagi tromb,
aksessuar buyrak arteriyalari, yonma-yon arteriyalardan birining gipoplaziyasi.

- Ssenariy magqsadi:

- Anevrizmani endoprotezlash texnikasini o’zlashtirish.

- Stent-grafni aniq joylashtirish va joylashtirishni o’rganish.

- Endoliklarni (1, Il, Il turdagi) oldini olish/aniglash va bartaraf etish.
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- Nurlanish dozasi va kontrast hajmini minimallashtirish.
- Jamoada ishlash (operator + assistent + nazorat stoli).

Stsenariyning bosgichma-bosqich borishi (asosiy bosgichlar)

1. Kirish va diagnostik aortografiya

- Ikki marta femoral kirish (o’ng va chap son arteriyalari).

- Qattiq o‘tkazgich (Lunderquist) va puch-tizimni joriy etish.

- Bo’yin, bifurkatsiya, iliq arteriyalar, buyrak arteriyalarini baholash uchun bir
nechta proyeksiyalarda (AP, LAO/RAOQ) aortografiya.

- Bo'yin (buyrak arteriyalarining pastki girrasi) va distal ekish zonalarini
markalash.

2. Stent-graftning asosiy tanasini tayyorlash va kiritish

- Bifurkatsion stent-graftni tanlash va tayyorlash (masalan, Endurant,
Excluder, Zenith analogi).

- Bosh tanani son arteriyalaridan biri (odatda o’ng arteriya) orqali kiritish.

- Fluoroskopiya ostida aniq joylashtirish: buyrak arteriyalari ostidagi
proksimal fiksatsiya (suprarenal yoki infrarenal fiksatsiya), rotatsiyani nazorat qilish
(grafadagi markerlar).

- Asosiy jismni joylashtirish (xaptika bilan joylashtirishning realistik
mexanizmi).

3. Kontralateral oyoqni kateterizatsiya qilish

- Eng giyin bosqich: gidrofil o‘tkazgich va kateterdan (masalan, MPA, Cobra)
foydalangan holda «darvoza» ni (contralateral gate) kateterizatsiya qilish.

- Murakkablik o’zgarishlari: egilish, tor bifurkatsiya, baland burchak.

- Mumkin bo’lgan asoratlar: muvaffaqiyatsiz kateterizatsiya - tashqaridan
ichkariga o’tish (snare), perforatsiya.

4. Kontralateral oyoqni kiritish va joylashtirish

- Stent-graftning ikkinchi komponentini chap son arteriyasi orqali o’tkazish.
- Asosiy tanasi bilan doking (qoplash).

- Qoplash va fiksatsiya zonalarini joylashtirish va ballon postdilatatsiyasi.

5. Nazorat va tugatish
- Endoliklarni tekshirish uchun yakuniy aortografiya:
- la turi - proksimal oqish (gisqa bo‘yin, yomon fiksatsiya).
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- Ib turi - distal oqish.
- Il tip - bel/pastki brijeyka arteriyasidan (ko’pincha qoldiriladi).
- Il tip - komponentlarni ajratish.
- Aniglanganda - qo‘shimcha ballonlar, proksimal kengaytirgichlar,
go‘shimcha stentlar.

- Kirishni yopish (tikish yoki kollagen plagi).

Ssenariydagi mumkin bo’lgan asoratlar (taglid va ogibatlar bilan)

- Yonbosh arteriyasini teshish - qon ketish, AD tushishi = stent bilan
goplash yoki jarrohlik aralashuvi zarurati.

- Aorta/iliq arteriya disseksiyasi.

- Bo‘yni yetarli darajada yopilmaganligi sababli la tipidagi endolik - graft
migratsiyasi.

- Shoxlardan birining trombozi (kamdan-kam hollarda).

- Kontrast-induksiyalangan nefropatiya (kontrast hajmini nazorat gilish).

Simulyatordagi baholash va metrika

- Protsedura vaqti, nurlanish dozasi, kontrast hajmi.

- Joylashtirishning aniqligi (buyrak arteriyalaridan mm).

- Kontralateral oyoqni kateterizatsiya qgilishga urinishlar soni.

- Endoliklarning mavjudligi/ularni bartaraf etish.

- Umumiy ball va tavsiyalar (masalan: «Endolik la - proksimal uzaytirish talab
etiladi»).

Ushbu stsenariy AngioVision kutubxonasidagi eng murakkab stsenariylardan
biri bo’lib, ko’pincha EVAR sertifikatlash uchun ishlatiladi. U operator va assistent
o’rtasida muvofiglashtirishni talab gilgani uchun jamoaviy ishni bajarish uchun juda
mos keladi (kontrastni kiritish, asboblarni almashtirish).
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Simulation Room for Endovascular Interventions
(Angiography, Fluoroscopy)

The virtual simulator for endovascular interventions (angiography,
fluoroscopy) EIDOS — this is AngioVision (or S.EVS), developed by EIDOS-Medicine
(Russia, Kazan, under the MedVision brand). It is a high-tech VR simulator for
training and practicing skills in X-ray endovascular surgery (interventional
radiology, cardiology, neuroradiology), simulating real diagnostic and therapeutic
angiography procedures under fluoroscopic and digital subtraction angiography
(DSA) guidance.

The simulator combines virtual reality, haptic feedback, and the ability to use
real medical instruments, ensuring maximum realism without radiation and risk to
patients. It is designed for students, interns, practicing X-ray endovascular
surgeons, and operating room teams.

Objectives of the Simulation Room for Endovascular Interventions
(Angiography, Fluoroscopy):

Main Functions and Capabilities

- Procedure Simulation: Complete simulation of diagnostic and therapeutic
angiography, including coronary angiography, cerebral angiography, peripheral
angiography, EVAR/TEVAR (endovascular aneurysm repair), stenting, embolization,
and balloon angioplasty. Supported modes: fluoroscopy (real-time), DSA (digital
subtraction), 3D reconstruction, positive/negative imaging.

- Skills Training: Catheter and guidewire navigation, contrast agent injection
(with simulated vessel filling), manipulation in radiation safety conditions (dose
minimization), response to complications (perforation, dissection, embolism).
Haptic feedback for tissue and vessel resistance sensation.

- Instrument Usage: Support for real endovascular instruments (catheters,
guidewires, stents, balloons) via adapters, or virtual ones for basic level. Dual
access (e.g., both femoral arteries simultaneously).

- Scenario Variety: Continuously expanding library of modules (over 30-50
clinical cases) with various anatomies (normal/pathological), difficulty levels, and
rare cases. Includes coronary, cerebral, peripheral vessels, aorta, renal arteries, etc.



_ Assessment and Analysis: Automatic recording of actions (instrumhe
trajectory, radiation dose, time, errors), performance metrics, virtual hints/step-
by-step instructions, reports for debriefing and certification. Training/exam modes.

- Benefits: High realism (detailed 3D vascular anatomy, instrument physics),
no radiation, resource savings (no patients, consumables, or operating room
needed). Proven effectiveness in accelerating training and reducing complications
in real practice. Integration with other EIDOS simulators (e.g., SonoVision for
ultrasound control).

The simulation room for endovascular interventions (angiography,
fluoroscopy) consists of 1 zone:

S.EVS - Simulator of Endovascular Interventions from EIDOS-Medicine /
MedVision — this is one of the most advanced simulators in the world for training
in X-ray endovascular surgery. The library of modules (scenarios) is continuously
updated and already includes over 30-50 clinical cases of varying complexity (from
basic to rare and complex), covering cardiology, neuroradiology, peripheral and
aortic surgery.

Scenarios are built on real vascular anatomy (high-resolution 3D models),
simulating instrument physics, contrast propagation, complications, and allowing
the use of real catheters, guidewires, stents, and balloons. Each module includes
patient history, vital signs, different anatomical variants, and the possibility of
complications developing depending on the trainee's actions.

Examples of Clinical Scenarios (by main specialties)

1. Coronary Angiography and Interventions

- Diagnostic Coronary Angiography for Stable Angina

Patient: 62-year-old male, ischemic heart disease, exertional angina CCS class
[ll. Task: selective catheterization of left and right coronary arteries, assessment of
stenoses (LAD, RCA, LCx), projection selection, contrast injection, ejection fraction
calculation.

- Percutaneous Coronary Intervention (PCl) for Acute Coronary Syndrome

Patient: 58-year-old male with STEMI ACS. Scenario: primary PCI, proximal
LAD thrombosis, use of aspiration catheter, balloon angioplasty + stenting (drug-
eluting stent), control imaging.

- Complication: Type C dissection per NHLBI during ballooning — requires
urgent stenting or conversion to surgery.
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2. Neuroradiology / Cerebral Vessels

- Diagnostic Cerebral Angiography

Patient: 45-year-old female, subarachnoid hemorrhage. Task: selective
catheterization of carotid and vertebral arteries, aneurysm search, assessment of
the circle of Willis.

- Endovascular Aneurysm Embolization

7 mm aneurysm of the posterior communicating artery. Scenarios: coiling,
stent-assisted coiling, balloon-assisted coiling, angiographic control.

- Thrombectomy for Ischemic Stroke

Acute ischemic stroke, M1 segment occlusion of the middle cerebral artery.
Task: mechanical thrombectomy (Solitaire or Trevo stent-retriever), aspiration,
restoration of blood flow (mTICI 2b-3).

3. Peripheral Angiography and Interventions

- lliac Artery Stenosis

Patient: 68 years old, intermittent claudication, Fontaine stage llb. Task:
aortography, selective catheterization of the common iliac artery, balloon
angioplasty + stenting (self-expanding stent).

- Chronic Total Occlusion of the Superficial Femoral Artery

CTO (chronic total occlusion) SFA. Scenario: recanalization using a
hydrophilic guidewire, balloon dilation, stenting, control imaging.

4. Aortic and Visceral Pathology

- Endovascular Aortic Aneurysm Repair (EVAR)

Infrarenal aortic aneurysm 5.8 cm. Bilateral femoral access. Task: precise
stent-graft positioning (e.g., Endurant or Zenith), proximal/distal fixation, exclusion
of Type I-lll endoleaks.

- Uterine Artery Embolization

42-year-old female with uterine fibroids and bleeding. Task: selective
catheterization of internal iliac and uterine arteries, embolization with PVA
particles or microspheres.

5. Complications and Critical Situations
- Coronary artery perforation - cardiac tamponade - pericardiocentesis.
- Carotid artery dissection during cerebral angiography - stenting.



hydration.

- Stent thrombosis after PCl - repeat thrombectomy + new stent.

All scenarios support different difficulty levels (from novice to expert),
different anatomical variants (vessel origin variability, tortuosity), and allow team
training (operator + assistant + anesthesiologist). The software records radiation
dose, contrast volume, procedure time, and errors.

The library of modules is continuously expanded (new cases are added
several times a year).

EVAR Scenario (Endovascular Aneurysm Repair) in the AngioVision Simulator
from EIDOS-Medicine (MedVision) — one of the key and most complex modules
in the library. It is dedicated to the treatment of infrarenal abdominal aortic
aneurysm (the most common type of AAA) and fully simulates the modern EVAR
procedure using a bifurcated stent-graft.

The module is included in the "Aortic aneurysm repair" / "Endovascular
aneurysm repair" section (and sometimes separately highlighted as EVAR/TEVAR
for thoracic aorta). This is an advanced scenario for intermediate/advanced level,
frequently used for certification and team training in the operating room.

General Information about the Scenario

- Patient (typical profile):

Male, 68—75 years old, former smoker, arterial hypertension, dyslipidemia,
peripheral artery atherosclerosis. Aneurysm discovered incidentally (size 5.5-6.5
cm). Symptoms minimal or absent (asymptomatic aneurysm).

- Anatomy:

Realistic variations: normal/tortuous/calcified iliac bifurcation, short/long
aneurysm neck, angulation angles, thrombus in sac, accessory renal arteries,
hypoplasia of one iliac artery.

- Scenario Objectives:

- Master endoprosthesis aneurysm repair technique.

- Learn precise stent-graft positioning and deployment.

- Avoid/recognize and eliminate endoleaks (Types |, II, III).

- Minimize radiation dose and contrast volume.

- Practice team work (operator + assistant + control table).

Step-by-Step Scenario Progression (Main Stages)
1. Access and Diagnostic Aortography
- Bilateral femoral access (right and left femoral arteries).
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- Introduction of stiff guidewire (Lunderquist) and sheath system.

- Aortography in multiple projections (AP, LAO/RAO) to assess neck,
bifurcation, iliac arteries, renal arteries.

- Neck marking (lower edge of renal arteries) and distal landing zones.

2. Delivery and Introduction of Main Stent-Graft Body

- Selection and preparation of bifurcated stent-graft (analogue of Endurant,
Excluder, Zenith).

- Introduction of main body through one femoral artery (usually right).

- Precise positioning under fluoroscopy: proximal fixation below renal
arteries (suprarenal or infrarenal fixation), rotation control (markers on graft).

- Deployment of main body (realistic deployment mechanism with haptic
feedback).

3. Contralateral Limb Catheterization

- Most difficult stage: catheterization of the "gate" (contralateral gate) using
a hydrophilic guidewire and catheter (e.g., MPA, Cobra).

- Difficulty variations: tortuosity, narrow bifurcation, steep angle.

- Possible complications: failed catheterization - switch to snare technique,
perforation.

4. Delivery and Deployment of Contralateral Limb

- Introduction of second stent-graft component through left femoral artery.
- Docking (overlap) with main body.

- Deployment and balloon post-dilation of overlap and fixation zones.

5. Control and Completion

- Final aortography for endoleak check:

- Type la — proximal leak (short neck, poor fixation).

- Type Ib — distal leak.

- Type Il — from lumbar/inferior mesenteric artery (often left untreated).
- Type lll — component separation.

- If identified — additional balloons, proximal extensions, extra stents.

- Access closure (suturing or collagen plug).



Possible Complications in the Scenario (with Simulation and Consequences)

- lliac artery perforation - bleeding, BP drop - need for covered stent or
surgical intervention.

- Aortic/iliac artery dissection.

- Type la endoleak due to insufficient neck coverage - graft migration.

- Branch thrombosis (rare).

- Contrast-induced nephropathy (contrast volume monitoring).

Assessment and Metrics in the Simulator

- Procedure time, radiation dose, contrast volume.

- Positioning accuracy (mm from renal arteries).

- Number of contralateral limb catheterization attempts.

- Presence/elimination of endoleaks.

- Overall score and recommendations (e.g., "Type la endoleak — proximal
extension required").

This scenario is one of the most difficult in the AngioVision library and is
frequently used for EVAR certification. It is ideal for practicing team work, as it
requires coordination between operator and assistant (contrast injection,
instrument changes).



CUMYNALUMOHHDBIN KabnHeT No 3HAO0BACKYNAPHbIM
BMeLUaTenbcTBam (aHruorpadua, peHTreHcKonus)

BUpTyanbHbIA CUMYNATOP 3HAO0BACKYNAPHbBIX BMELLATENbCTB (aHrMorpadus,
peHTreHckonua) EIDOS — 3to AngioVision (unam C.9BC), pa3paboTaHHbIN
KomnaHuelt EIDOS-Medicine (Poccus, KasaHnb, nog 6peHgom MedVision). 310
BbICOKOTEXHO/IOTMYHbIA VR-cumynatop ana obyyeHms n oTpaboTKM HaBbIKOB
PEHTITEH3HA0BACKYNAPHOM XUPYPrum (MHTEepBEHUMOHHaA paguonorus,
KapAnonorua, Hempopaguonorva), MMUTUPYIOWMA peasbHble npoueaypbl
ANarHocTnyeckom n nevyebHol aHrnorpadum Nog KOHTPOAEM PEHTIEHOCKOMNUU U
undpoBoi cybTpakUMoHHOM aHrnorpadum (DSA).

CumynaTop coyeTaeT BUPTYasIbHYIO pPeanbHOCTb, TaKTU/IbHYIO 06paTHyto
CBA3b M BO3MOXHOCTb MCNONb30BaHMA peasibHbIX MeANUMHCKUX UHCTPYMEHTOB,
obecneuymBas MaAKCMMA/IbHYIO PeasIUCTUYHOCTL 6e3 paauaumMm U pucka ans
nauyeHtoB. OH npegHa3HayeH ANA CTYAEHTOB, MHTEPHOB, MPAKTUKYHOLWMX
PEHTIrEeH3HA0BACKYNSAPHbIX XMPYProB M KOMaH4 onepaunuoHHON.

Lenn cumynaymoHHoro KabuHeTa no 9HA0BACKYNAPHbIM
BMewaTtenbcrsam (aHrnorpadusa, peHTreHCcKonusa):

OcCHOBHble PYHKLMN U BO3SMOKHOCTH

- Umutayma npoueayp: NMonHas cumynauma guarHOCTUYECKOM N nevebHowm
aHrnorpadumun, BKAOYAS KopoHaporpaduio, uepebpanbHyto aHrmorpaduio,
nepudpepuyeckyro aHrnorpaguio, EVAR/TEVAR (saHpoBackynApHas
aHEBPM3MIKTOMMUA  AOPTbl), CTEHTUPOBaHME, 3mbonmsaumio, 6HanNoHHYIO
aHrnonnactmky. Mopaeprkka pexmmos: ¢ayopockonua (peanbHoe Bpemsa), DSA
(undposan cyb6TpaKkyma), 3D-peKOHCTPYKLMS, nosuTuBHoe/HeraTMBHoOE
n3obparkeHue.

- O6byyeHMe HaBblkam: HaBuraums KateTepamm n NpoBogHUKAMU, BBEAEHME
KOHTPACTHOro BelecTsa (C MMUTaUMEN 3anONHEHUA COCYAOB), MaHUNYNALUUK B
YCNIOBMAX pagMalMOHHON 6e3onacHoCTU (MMHMMM3AUMA [03bl 06ayYeHus),
pearMpoBaHue Ha 0CNoXHeHus (nepdopaums, anuccekuma, amboams). TakTUAbHanA
(ranTnuyeckasn) obpaTHadA cBs3b A5 OLLYLLEHMA CONPOTUB/IEHUS TKAHEN U COCYA0B.

- Ucnonb3oBaHme MHCTPYMEHTOB: MNoaaepKKa peanbHbIX 3HAO0BACKYAAPHbBIX
MHCTPYMEHTOB (KaTeTepbl, NPOBOAHWKM, CTEHTbI, 6anNoHbI) Yepe3 aganTepbl, UK



6eApeHHble apTepMM O4HOBPEMEHHO).

- PasHoobpa3une cueHapues: [locToAHHO nonosHAwWwaaca bubnmorteka
mogyneir (bonee 30-50 KAMHUYECKMX CAyvaeB) C PA3/IMYHBIMKM AHATOMMAMM
(HopmanbHas/naTtonornyeckas), YpPoBHAMU CAONKHOCTU U PEAKUMU CAy4asiMM.
BkntouaeT KOpoOHapHble, uepebpanvHble, nepudepuyeckme cocyapl, aopTy,
NnoYeyHble apTepun n ap.

- OueHKa W aHanms: ABTOMaTU4YecKaa ¢uKcaumsa AencTeui (TpaeKktopusa
WHCTPYMEHTOB, [03a obnyyeHus, Bpems, OLWNBKN), METPUKHN
NPOM3BOAUTE/IbHOCTM, BUPTYaIbHblE MOACKA3KN/MOLWAroBble MHCTPYKLUNUKN, OTHYETDI
Ana aebpudurHra u ceptTuduKaumn. Pexknmbl obyyeHma/sK3ameHa.

- MNpeumyliectBa: BbicokmMin peanusm (aetannsmposaHHaa 3D-aHaTomuA
cocynoB, PU3MKa MHCTPYMEHTOB), OTCYTCTBME pagmaLMn, SKOHOMUA pecypcos (He
HYHbl MaLMeHTbl, PAaCXOAHMKMU, onepaumoHHasn). [lokaszaHa 3PpPeKTUBHOCTb B
YCKOPEHUN O0OYyYEeHUA WU CHUKEHUM OC/IOKHEHWMW B pPeasibHOM MNpPaKTUKe.
NHTerpaumna ¢ gpyrmumun cumynatopamm EIDOS (Hanpumep, SonoVision gnsa Y3U-
KOHTpOAA).

CUMYNALUMOHHbLIA KabuHeT no 3HAO0BACKYNAPHbIM BMeLlUaTe/NIbCTBAM
(aHrMorpadwms, peHTreHcKonuA) coctout us 1 30H:

C.3BC - cumynaTop 3HA0BACKYNAPHbIX BMewaTenbcts oT EIDOS-Medicine /
MedVision) - 3To oAWH W3 cambiX NPOABUHYTbLIX CUMYNATOPOB B MUpe ANA
obyyeHMA  PEeHTreH3HAOBACKY/IAPHOM  XMpyprun. bubanoteka  moaynemn
(cueHapueB) NocToOAHHO 06HOBAAETCA U yXKe BKAtoYaeT 6onee 30—50 KAMHUYECKUX
CNy4yaeB pPas3INYHOM CAOXKHOCTM (0T 6a30BbiX 40 pPeaAKMX U CAOXKHbIX),
OXBAaTbIBAIOWMX  KAPAWMONOTUID, HEeMpopagmonormio, nepupepuyeckyro w
A0pPTa/IbHYHO XMPYPIUIO.

CueHapuMn nNOCTPOEHbl HA peasbHOM aHatomum cocypos (3D-mopenm
BbICOKOTO paspelleHuns), MMUTUPYIOT GU3UKY WMHCTPYMEHTOB, PacnpoCTpaHeHue
KOHTPAaCTa, OC/NOXHEHUA W NO3BONAKT MCMNONb30BaTb pPeasbHble KaTeTepbl,
NPOBOAHMKM, CTEHTbI M BannoHbl. KaXkablh MoAyNb BKAOYAET aHaMHE3 NaUMEHTa,
BUTa/IbHble MPWU3HAKW, pPa3Hble BApMaHTbl aHaTOMUW U BO3MOXHOCTb Pa3BUTUA
OC/IO’KHEHUI B 3aBUCMMOCTM OT AENCTBUIN 0O6y4aemMoro.



Mpumepbl KAMHUYECKUX cueHapueB (N0 OCHOBHbIM HanpaBaeHUAM)

1. KopoHapHasa aHzauozpagusa u uHmepeeHyuu

- [lnarHoctmyecKaa KopoHaporpadua npu ctTabmabHOM CTEHOKAPANU

MaunenT 62 net, myxunHa, UbC, cteHokapama HanpaxeHnus Il ®K. 3agava:
CEeNEeKTMBHAA KaTeTepu3auua NeBOM U MPaBOM KOPOHAPHbIX apTepui, OLLEHKa
cteHo308B (LAD, RCA, Cx), Bbibop npoekumnii, BBeAeHUe KOHTPaCTa, pacyeT Gpakumnm
BblbpoOcCa.

- Yepes3korKHOe KOopoHapHoe BMewaTenbctso (YKB) npu octpom
KOPOHApHOM CUHApOME

MaumneHT 58 net c OKC c nogvremom ST. CueHapuit: nepsuyHas YKB, Tpomb03
LAD npoOKCMManbHbIMA, MCNO/Ib30BAHME aCMMPALMOHHOIO KateTepa, 6annoHHas
aHrMonnacTmkKa + cteHTUpoBaHue (drug-eluting stent), KOHTPONbHbIA CHUMOK.

- OcnoxkHeHue: guccekuma Tuna C no NHLBI Bo Bpema 6annoHnpoBaHuA -
HY*KHO ObICTPOE CTEHTMPOBAHUE UM NEPEXOL HA XUPYPTUIO.

2. Helipopaduonozus / cocyObi 20108HO020 Mo32d

- OmarHoctnyeckan uepebpanbHas aHrmorpadums

MaumneHT 45 neT, *eHwuHa, cybapaxHonaanbHOe KpoBOM3IUAHKE. 3ajaua:
CeNeKkTMBHAA KaTeTepmn3aLLma COHHbIX M MO3BOHOYHbIX apTePUIA, MOUCK aHEBPU3MBI,
OLLeHKa BUNNM3MEBA KpYyra.

- DHAO0BACKYIAPHaA aMb60N3aLNA aHEBPU3MbI

AHeBpu3Ma 3a4Hen coeanHUTeNbHON apTepun 7 Mm. CueHapun: KOUAUHT
(cnupanu),  CTEHT-aCCUCTMPOBAHHbLIN  KOWAWHF,  6aNNOH-aCCUCTUPOBAHHbIN
KOWJINHT, KOHTPOb AaHTMOrpadUYecKmi.

- TPOMB3KCTPaAKLMA NPU NLLEMUYECKOM NHCYNIbTE

OCTpbI MWEMUYECKNI MHCYNbT, OKKNtO3MA M1 cermeHTa cpegHen MO3roBom
apTepuun. 3aaaya: mexaHnyeckana TpombaKcTpakuma (cteHT-peTpuBep Solitaire nam
Trevo), acnupauns, BocctTaHoBAeHMe KpoBoToKa (mTICI 2b-3).

3. Mepudghepuyeckan aHauozpaghua u emewamenbcmea

- CTeHO3 NoAB340LWHON apTepum

MaumeHT 68 neT, nepemexatouiasca xpomota, Fontaine llb. 3apava:
aopTorpadus, cenekTMBHaa KaTeTepusauma obuwei noaB3AOLWHOM apTepuu,
6annoHHaA aHrMoNNacTUKa + CTEHTUPOBAHME (CaMOpPaCLUMPAIOLWMNIACA CTEHT).
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- XpOHMYEeCKan OKK/IO3UA NOBEPXHOCTHOM beapeHHOM apTepmn

CTO (chronic total occlusion) SFA. CueHapuit: peKaHanmMsauma ¢
MCNONb30BaHMEM  MAPOPMABHOINO NPOBOAHMKA, OannoHHaa Aunatayums,
CTEHTUPOBAHME, KOHTPOJIbHbIA CHUMOK.

4. AopmanbHasa u sucyepanbHas Nnamosoaus
- DHA0BACKY/IAPHOE NPOTE3NPOBaHNE aHEBPU3MbI BptoliHoM aopTbl (EVAR)
AHeBpu3Ma MHpapeHasnbHON aopTbl 5,8 cm. [1BOMHON demopasnbHbiA A0CTyn.

3agaya: To4HOe MO3MUMOHMpPOBAHWE CTeHT-rpadTa (Hanpumep, Endurant mam
Zenith), duKcauma NnpokcMmanbHaa/aucTanbHas, UCKAOYEHWE SHAO0/INKOB TUNa |-
[l

- Imbonmsaymsa MaToUHbIX apTepUi

MaumeHTKa 42 netr ¢ MMOMOM MATKM M MATOYHbIMU KPOBOTEYEHUSMMW.
3a4ava: CenekTMBHaA KaTeTepu3auua BHYTPEHHMX MOAB3AO0LWHbIX M MATOYHbIX
apTepui, ambonnsauma yactuuamm PVA nnm mmkpochepamm.

5. OcnoxcHeHua u Kpumu4yeckue cumyayuu

- Tlepdopaumsa KOpOHApHOM apTepum —> TaMMNoHaga cepaua -
nepuvKapguoLeHTes.

- [Anccekuma COHHOM apTepun BO BpemMs uUepebpanbHOM aHrnorpadum —
CTEHTUpPOBaAHMeE.

- KoHTpacT-mHAyuupoBaHHaa Hedponatms —> MOHUTOPUHI obbema
KOHTpAcTa 1 rmapatauumn.

- Tpomb03 cTeHTa nocne YKB -> noBTOpHas TPOMO3IKCTpaKumA + HOBbLIN
CTEHT.

Bce cueHapum noanepXmBatoT pasHble YPOBHM CAOXKHOCTU (OT HOBMYKA A0
3KCMepTa), pa3Hble BapMaHTbl aHAaTOMUK (BaprMabenbHOCTb OTXOXAEHUA COCYA0B,
N3BUTOCTb), M NO3BOAIAIOT OTpPabaTbiBaTbh paboTy B KOMaHAe (onepaTop + aCCUCTEHT
+ aHectesnonor). MO ¢uKkcMpyeT A03y 0b6AydYeHUA, 0ObEM KOHTpacTa, Bpems
npoueaypbl 1 oWwnbKu.

Bubnuoteka mopayneir  NOCTOAHHO  pacwupaetca  (HOBble  cnayyau
[06aBNAIOTCA HECKO/IbKO pas B roa).

CueHapuit EVAR  (Endovascular Aneurysm Repair -3HAoBacKynspHoe
npoTe3MpoBaHMe aHEBPU3Mbl BPIOWHOM aopTbl) B cumynatope AngioVision ot
EIDOS-Medicine (MedVision) -oanH 13 Knto4eBbiX U Hanbonee CNOXKHbIX Moaynen
B 6ubanoteke. OH NOCBALLEH /IeYEHUIO MHPPAPEHANBHOM aHEBPU3MbI BPIOLLIHOWN



nMuTUpyeT COBpEeMEHHYI0 npoueanypy EVAR o MCNONb30BaHUEM
H6MpypKauMOHHOro cTeHT-rpadTa.

Moaynb BxoauT B pasgen "Aortic aneurysm repair' / "Endovascular
aneurysm repair" (M uHorga otaenbHo Bblgensaetca kak EVAR/TEVAR ansa rpyaHon
aopTbl). 9TO NPOABUHYTLIN cueHapuint AnA ypoBHsA intermediate/advanced, yacto
Mcnonb3yembin ans ceptudukaumm wu  oTpaboTkM KomaHgHoOM paboTbl B
onepaunoHHOMN.

Ob6wan nHpopmauma o cLueHapum

- MaumeHT (TMNMYHbIM Npodunb):

My»KunHa 68—75 neT, KypAWMM B NPOLWIIOM, apTepPMAIbHAA TUNEPTEH3UA,
OUCIUNUOEMUA,  aTEpPOCKNepo3  nepudepuyeckmx  aptepui.  AHeBpu3Ma
obHapy)KeHa cny4yaiiHo (pa3mep 5,5-6,5 cm). CMMNTOMbI MWHUMAbHbIE WUAK
OTCYTCTBYIOT (aCMMNTOMHAA aHEBPU3MA).

- AHaTomuA:

PeannctuuHbie  Bapuauuu:  HopManbHasa/u3BUTan/KanbLUUHMPOBAHHAA
noAB3aoLHasa 6udypKaunsa, KOPOTKan/AMHHAA WeliKa aHeBPU3MbI, Yrabl U3rba,
TpOoMbO B MeLLKe, aKkceccyapHble Mo4YyeyHble apTepuu, rvnonsasva OoAHON u3
NoAB340LWHbIX apTEPUNA.

- Llenn cueHapuma:

- OCBOUTb TEXHMKY 3HAONPOTE3UPOBAHNA AaHEBPU3MbI.

- Hayuntbca TOYHOMY NO3ULIMOHUPOBAHMIO U PA3BEPTbIBAHUIO CTEHT-rpadTa.

- U36erxkaTb/pacnosHaTb U ycTpaHnTb aHaonunku (I, 11, [l Tunos).

- MMHMMKU3MpPOBaTb 403y 061y4eHMA N 06bEM KOHTpACTa.

- OTpaboTaTtb paboTy B KOMaHAe (onepaTop + aCCUCTEHT + KOHTPO/IbHbINM CTON).

Mowarosbin xopa, cueHapuA (OCHOBHbIE 3Tanbl)

1. fJocmyn u duazHocmu4ecKasa aopmozpagus
- [iBoiHOM demopanbHbIN AocTyn (NpaBaa n neBas begpeHHble apTepun).
- BBegeHue xecTkoro npoBoaHuKa (Lunderquist) n nyy-cuctemoi.
- AopTtorpadusa B Heckonbkux npoekumax (AP, LAO/RAQO) ANA OUEHKU LUEWNKM,
6MdypKaymmn, NoAB3A0LWHbIX APTEPUIA, MOYEYHDbIX apPTEPUN.
- MapKMpOBKa LWENKN (HUKHUA Kpalh MNOYEYHbIX apTepuit) U AUCTaNbHbIX
NOCaA04HbIX 30H.
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2. [Tod2omoeKa u esedeHue 0CHOBHO20 mesid cmeHm-zpagma
- Bblbop ¥ noarotoBka 6udypKAUMOHHOrO CTeHT-rpadTa (Hanpumep, aHanor
Endurant, Excluder, Zenith).
- BBegeHue rnaBHoro Tena yepes oaHy n3 6eapeHHbIx apTepmin (06bI4HO NpaByto).
- ToyHOe no3nuMoHMpoBaHMe nog GAYyopOCKONUeEN: NPOKCUManbHaa GUKcauns
HUXKEe MOoYeyHbIXx apTepuii (suprarenal wmnm infrarenal ¢ukcaums), KoHTposb
poTaumm (Mapkepsbl Ha rpadre).
- PasBepTbiBaHME OCHOBHOrO Tena (peannucTUYHbIM MEXaHU3M pPa3BepTbiBaHMA C
XanTUKOM).

3. Kamemepu3ayua KOHmpanamepanbHol Hoau
- CambIi/h CNOXHbIX 3Tan: KateTepusauma "sBopoT" (contralateral gate) c
MCNONb30BaHMEM TMAPOOUABHOIO NPOBOAHMKA WM KaTeTepa (Hanpumep, MPA,
Cobra).
- Bapnaymm cnoXHOCTU: N3BUTOCTb, Y3Kaa budypKauma, BbICOKUIA yros.
- BO3MOXHble OCNOXKHEeHUA: HeyaauyHan KaTeTepus3aunsa - nepexosd Ha CHapyXu-
BHYTPb (snare), nepdopauus.

4. BeedeHue u pa3sepmbi8aHUe KOHMpanamepansvHoii Ho2u
- MNpoBeaeHWe BTOPOro KOMMOHEHTa CTeHT-rpadTa 4yepes neByw bHeapeHHyto
apTepuio.
- IOKUHT (NnepeKpbITUE) C OCHOBHbIM TEJIOM.
- Pa3BepTbiBaHWE M BaNNOHHAA NOCTANNATALMA 30H NEPEKPbITUA U GUKCALUN.

5. Kohmpone u 3aeepweHue
- ®nHanbHas aopTorpadma AnNa NPOBEPKM HA SHAO/INKN:
- Tun la — NpoKcKMManbHaA yTeyKa (KOpOTKaA LWelKa, naoxas GpuKcaums).
- Tun Ib — gucranbHasa yTeuka.
- Tun Il — 13 NOACHUYHBIX/HUKHEN BPbIXKEeUYHOM apTepun (4acTo OCTaBAAIOT).
- Tun lll — pasbegmMHeHne KOMMOHEHTOB.
- Mpu BbIABNEHUM — AONO/IHUTENbHbIE 6ANIOHbI, NPOKCMMAbHbIE PACLLUMPUTENM,
O0MNONHUTENbHbIE CTEHTDI.
- 3aKpbITMe gocTyna (NpowmrBaHne Nan KoNnareHoBbIN naar).
BO3MOXHble OC/IOXKHEHUA B CLLEHAPUU (C UMUTAUMEN U NOCNeaCTBUAMM)
- Mepdopauma noaB3mOWHON apTepum —» KpoBoTevyeHue, nageHne AL -
HeoH6X0ANMMOCTb MOKPbITUA CTEHTOM UM XMPYPIrUYECKOro BMeLLaTeIbCTBa.



- IHAO0NMK TMNA la n3-3a HeAOCTAaTOYHOIO NEPEKPLITUA WENKN = muUrpauma rpadra.

- Tpom603 oaHOM 13 BeTBEM (peaKo).

- KOHTpacT-MHAayunpoBaHHas HedponaTusa (KOHTPoNb o6bema KOHTpacTa).
OuEeHKa 1 METPUKM B CUMYNATOpE

- Bpemsa npoueaypsbl, A03a 06/1y4eHMA, 06bem KOHTpacTa.

- TOYHOCTb MO3ULUMOHUPOBAHUA (MM OT MOYEYHbIX apTEPUNn).

- KonnyecTBo NonbITOK KaTeTepmsaLmnm KOHTpanaTepasbHOM HOTW.

- Hannume/ycTpaHeHne 3HA0/INKOB.

- O6wm 6ann n pekomeHgauum (Hanpumep: "IHAOAMK la — TpebyeTca

NPOKCUManbHoe yaanHeHue").

3TOT cueHapuih — OAWMH U3 CaMbIX CNIOXHbIX B Bubnmnoteke AngioVision u
yacTto mucnonb3yetca ana ceptndmnkaumm no EVAR. OH naeanbHO noaxoaut Ans
OTPaboOTKM KOMaHAHOW paboTbl, TaK KaKk TpebyeT KoopauMHauun Mexay
OnepaTopOM M aCCUCTEHTOM (BBOA KOHTPACTa, CMEHA MHCTPYMEHTOB).






