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MUNDARUA

Asosiy va murakkab jarrohlik tikuvi, ligatura, anastomoz texnikalarini ishlab
chigish va takomillashtirish uchun mo’ljallangan trenajyor

Simulator designed to practice and improve basic and complex techniques of
surgical suture, ligature, aNastOMOSES ........uviviiieeeeeiiiiiieeeee e e e e e e
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CNOXHbIX TEXHUK XUPYPIrNMYECKOTO WBa, INraTtypbl, aHACTOMO30B ...........cevviiennennn



Asosiy va murakkab jarrohlik tikuvi, ligatura, anastomoz
texnikalarini ishlab chigish va takomillashtirish uchun
mo’ljallangan trenajyor

Bu jarrohlik tikuvlari, ligaturalar, anastomozlar va boshga amaliy
ko‘nikmalarning asosiy va murakkab texnikalarini amalda qo‘llash va
takomillashtirish uchun mo‘ljallangan vyuqgori sifatli ko‘p funksiyali mashq
trenajyoridir.

Konstruksiya turli xil biologik matolarni taglid giluvchi sintetik materiallardan
yasalgan ko’p gatlamli moduldan iborat bo’lib, mustahkamlash uchun qulay bo’lgan
yengga yoki panelga o’ralgan.

Asosiy xususiyatlar va imkoniyatlar:

1. Realistik ko’p qatlamli anatomik tuzilma:

Yeng bir nechta olinadigan yoki olinmaydigan qgatlamlardan iborat bo’lib,
qguyidagilarga taqlid qgiladi:

Charm: Real teksturali va igna teshishiga garshilik ko’rsatadigan zich tashqi
gatlam.

Teri osti yog'tolasi: yumshog, moslashuvchan konsistensiyaning o’rta
gatlami.

Fassiya/Aponevroz: Teshish uchun aniq kuch talab giladigan zich, tolali
gatlam.

Mushak to’gimalari: elastik, elastik gatlam.

Bo’sh organ (ichak yoki tomir imitatsiyasi): Anastomozlarni ishlab chigarish
uchun ingichka, ammo mustahkam devorli ichki trubkali tuzilma.

Qon tomiri (opsion): Tomir tikuvini gazish uchun modul.

2. Turli texnikalar uchun universallik:

Trenajyor bir platformada o’nlab ko’nikmalarni mashq gilish imkonini beradi:
Teri tikuvi:

Tugunli tikuvlarning har xil turlari (oddiy tugunli, vertikal/gorizontal matrasli).
Uzluksiz (aylanma) tikuv.

Teri ichidagi (kosmetik) tikuv

Tikuvlarni olib tashlash.
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Chuqur tikish:

Fassiya, aponevroz, mushak to’gimalariga tikuv go’yish.

Yara tubidagi tomirlarni ligatsiya qilish.

Anastomozlar:

Ichak anastomozi «oxiri oxiriga», «oxiri yoniga», «yoniga yoniga» (o’rnatilgan
bo’sh organ modulida).

Tomir anastomozi (maxsus tomir modulida).

Maxsus texnikalar:

Kiset tikuvi.

Z-plastika.

Mahalliy matolar bilan plastmassa.

3. Texnik xususiyatlari va afzalliklari:

O’zini 0’zi tiklaydigan xossalar: Ko’p gatlamlar (aynigsa «charm») maxsus
elastomerlar yoki silikondan tayyorlangan bo’lib, ular igna chiqgarib olingandan
keyin «tortiladi», bu esa ko’p marta teshish uchun bitta uchastkadan foydalanish
imkonini beradi (modelga garab 100 martagacha va undan ko’p marta).

Realistik taktil gayta aloga: Materiallar to’g’ri motor xotirasini shakllantirish
uchun juda muhim bo’lgan aponevrozni teshishda garshilik, fassiya orqali igna
«sinishi», «qgichgirig» tuyg’ularini ta’minlaydi.

Vizual nazorat: Tikuvning tekisligini, matolarni tutish chuqurligini, tugun
sifatini vizual baholash imkoniyati.

Almashtiriladigan bloklar va modullar: Eng ko’p eskiradigan uchastkalarni
almashtirish yoki ixtisoslashtirilgan modullarni o’rnatish imkoniyati (masalan,
mikroxirurgiya uchun).

Mahkamlash qulayligi: Yengni yoki panelni ish maydonining turli holatini
taglid qilib, stolga, maxsus ustunga yoki hatto tizzaga mahkamlash mumkin.

4. Trenajyorni qo’llash maqsadlari GD/LV1:

Bazaviy jarrohlik ta’limi: Talabalar va internlar uchun - igna tutqich, jarrohlik
pinseti, bog’lash texnikasi bo’yicha birinchi barqaror ko’nikmalarni shakllantirish.

Operatsiyalarga tayyorgarlik: Har ganday yo’nalishdagi jarrohlar uchun -
operatsiya oldidan «isitish» yoki mas’uliyatli operatsiya oldidan anig murakkab
tikuvni ishlab chiqish.



Malaka oshirish va qo’llab-quvvatlash: Tezlik va aniglikni saglash uchun

muntazam mashg’ulotlar o’tkazish.

Ko’nikmalarni xolisona baholash: Tikish sifati va tezligini baholash uchun
simulyatsiya imtihonlarida (OSCE) foydalanish.

O’quv topshirig’i misoli:

Vazifasi: «Terini taqlid qilish uchun 10 sm uzunlikdagi yaraga fassial gatlamni
ushlab, uzluksiz o’rab tikish».

Baholash mezonlari:

1. Texnika: Tikuvlarning tekisligi, bir xil chuqurligi va ular orasidagi masofa
(taxminan 5-7 mm).

2. Ipning tarangligi: bir tekis, matoni kesmasdan va ortigcha zaifliksiz.

3. Uzellar: Boshlang’ich va oxirgi uzellarning ishonchliligi.

4. Vaqt: Standart vaqt uchun topshirigni bajarish (masalan, 5 daqiqa).

5. Ergonomika: Asboblarning to’g "ri va samarali kuchi, harakatlarning
tejamkorligi.

Debrifing (asosiy savollar):

1. Teri va fassiya uchun tikishlar orasidagi masofani va yara chetidan orqaga
chekinishni ganday to’g "ri tanlash mumkin?

2. Teri va zich fassiya bilan ishlashda teshish texnikasining fargi nimada?

3. Qanday gilib yara chetini «kesib» yoki ip bilan kesib tashlamaslik mumkin?

4. Qaysi xatolar ko’pincha nochor anastomoz shakllanishiga olib keladi?

Takomillashtirilgan jarrohlik tikuv yengi GD/LV1 almashtirib bo‘Imaydigan,
simulyatsion jarrohlik ta’limida «oltin standart» hisoblanadi. U barcha darajadagi
jarrohlarga 0’z texnik ko’nikmalarini avtomatizmgacha vyaxshilash imkonini
beradigan xavfsiz, real va iqtisodiy samarali amaliyotning cheksiz soatlarini
ta’minlaydi, bu jarrohlik yordami sifatini to’g «ridan-to’g» ri translyatsiya giladi,
operatsiya vaqtini qisgartiradi va haqiqiy bemorlarda operatsiyadan keyingi
asoratlarni kamaytiradi.



Simulator designed to practice and improve basic and
complex techniques of surgical suture, ligature, anastomoses

This is a high-quality, multifunctional training simulator designed for
practicing and perfecting basic and complex surgical suturing, ligation, anastomosis
techniques, and other manual skills in conditions that closely mimic reality.

The design consists of a multilayer module made from synthetic materials
simulating various types of biological tissues, housed within a convenient sleeve or
panel for fixation.

Key Features and Capabilities:

1. Realistic Multilayer Anatomical Structure:

The sleeve consists of several removable or non-removable layers
simulating:

Skin: A dense outer layer with realistic texture and resistance to needle
puncture.

Subcutaneous fat tissue: A middle layer of soft, pliable consistency.

Fascia/Aponeurosis: A dense, fibrous layer requiring precise effort to
puncture.

Muscle tissue: An elastic, resilient layer.

Hollow organ (simulating intestine or vessel): An internal tubular structure
with a thin yet strong wall for practicing anastomoses.

Blood vessel (optional): A module for practicing vascular suturing.

2. Versatility for Various Techniques:

The trainer allows for practicing dozens of skills on a single platform:

Skin Suturing:

Different types of interrupted sutures (simple interrupted,
vertical/horizontal mattress).

Continuous (running) suture.

Intradermal (subcuticular, cosmetic) suture.

Suture removal.

Deep Suture:

Placing sutures on fascia, aponeurosis, muscle tissue.
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Ligation of vessels deep within a wound.

Anastomoses:

Intestinal anastomosis: end-to-end, end-to-side, side-to-side (on the
integrated hollow organ module).

Vascular anastomosis (on a special vascular module).

Special Techniques:

Purse-string suture.

Z-plasty.

Local tissue flap closure.

3. Technical Features and Advantages:

Self-healing properties: Many layers (especially the "skin") are made from
special elastomers or silicone that "close up" after needle removal, allowing a single
area to be used for multiple punctures (up to 100 or more times depending on the
model).

Realistic tactile feedback: Materials provide the sensation of resistance, the
"give" of the needle through fascia, the "crunch" when puncturing aponeurosis,
which is crucial for developing correct motor memory.

Visual control: Ability to visually assess suture evenness, tissue bite depth,
and knot quality.

Replaceable blocks and modules: Ability to replace the most worn-out
sections or install specialized modules (e.g., for microsurgery).

Convenient mounting: The sleeve or panel can be fixed to a table, a special
stand, or even on the knees, simulating various positions of the operative field.

4. Application Goals of the GD/LV1 Trainer:

Basic surgical education: For students and interns — developing initial,
stable skills in handling needle holders, surgical forceps, and knot-tying techniques.

Surgical preparation: For surgeons of any specialty — pre-operative "warm-
up" or practicing a specific complex suture before a major procedure.

Skill maintenance and improvement: Regular training to maintain manual
dexterity, speed, and precision.

Objective skills assessment: Use in simulation-based exams (OSCE) for
assessing suture quality and speed.
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Example Training Task:

Task: "Place a continuous (running) suture on a 10 cm long wound on the
simulated skin, incorporating the underlying fascial layer."

Assessment Criteria:

1. Technique: Evenness of stitches, uniform depth and spacing between
them (approximately 5-7 mm).

2. Suture tension: Uniform, without cutting through the tissue and without
excessive slack.

3. Knots: Reliability of the initial and final knots.

4. Time: Completing the task within the standard time (e.g., 5 minutes).

5. Ergonomics: Correct and efficient grip of instruments, economy of
movement.

Debriefing (Key Questions):

1. How to correctly choose the distance between stitches and the distance
from the wound edge for skin and for fascia?

2. What is the difference in puncture technique when working with skin
versus dense fascia?

3. How to avoid "cutting" or cheese-wiring of the suture through the wound
edge?

4. What errors most commonly lead to the formation of a leaky
(incompetent) anastomosis?

The advanced surgical suture sleeve GD/LV1 is an indispensable "gold
standard" in simulation-based surgical training. It provides endless hours of safe,
realistic, and cost-effective practice, allowing surgeons of all levels to hone their
technical skills to automaticity. This directly translates into improved quality of
surgical care, reduced operative time, and decreased postoperative complications
for real patients.
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TpeHa)kep, NpeAHa3HauYEeHHbIN ANA OTPA6OTKU U
COBepLUEHCTBOBaHUA 6a30BbIX U C/IOXKHbIX TEXHUK
XUPYPruyecKoro WwBa, IMratypbl, aHaCTOMO30B

3TO  BbICOKOKAYECTBEHHbIA  MHOTOQYHKLMOHANbHbIA  TPEHMPOBOYHbIN
TpeHaxep, npegHa3Ha4YeHHbI AnA OTPAabOTKN U COBEPLLUEHCTBOBAHMA 6A30BbIX U
CNOXHbIX TEXHUK XUPYPruyeckoro LwBa, /AUraTypbl, aHAaCTOMO30B W ApYyrux
MaHYya/IbHbIX HAaBbIKOB B YCNOBUAX, MAaKCMMaNbHO NPUBAMIKEHHDIX K peasibHbIM.

KoHcTpykuma  npeactaBnsetr cobon  MHOTOC/NOMHBLIA — MOAyNb U3
CUHTETUYECKMX MaTepuasioB, MMUTUPYIOLLMX Pa3IMyHble BMAbl HUONOrMYecKnx
TKaHeMW, 3aKN4EHHbIN B yA0OHbIN ANna UKCcauum pyKas UK NaHeb.

Knrouesbie xapakmepucmuKu U 603MOXHOCMU:

1. PeanucmuyHaa MH0O20CA0liIHaA aHaGMoMu4ecKas cmpyKkmypa:

PyKaB COCTOMT W3 HECKONbKMUX CbEMHbIX WAM HECbEMHbIX CNO0EB,
NMUTUPYIOLLLNX:

Koxka: TINOTHbIA  HApPYXHbIK  CNOM C PEasUCTUYHOM TEeKCTypon w
CONpPOTUBAEHMEM NPOKOY UTNOM.

MoaKoXHasa XupoBaAa KnetyaTKa: CpedHUM CNOWM MATKOM, NoaaTAvMBOWM
KOHCUCTEHLMUM.

dacuma/AnoHeBpo3: MNOTHbIA, BOJIOKHUCTbINA C/ON, TPEBYIOLWMNN YEeTKOro
yCUAnA ANa Nnpokona.

MblweYyHana TKaHb: DNACTUYHbBIN, YNPYTUK CNON.

Monbin opraH (MMUTAUMA KULLEYHMKA UM cocypa): BHyTpeHHAA TpybuaTtas
CTPYKTYpPa C TOHKOM, HO MPOYHOWN CTEHKOM ANA OTPAOOTKM aHAaCTOMO30B.

KpoBeHoCHbIN cocyg (onumoHanbHo): Moaynb ans oTpaboTKM COCyaAncToro

wBa.

2. YHU8epcasnbHOCMb 014 Pa3AUYHbIX MEXHUK:

TpeHaxep no3sonAetr oTpabaTbiBaTb [AECATKM HaBbIKOB Ha OAHOM
nnatpopme:

KOXHbIM LWWOB:

PasHble BMAbI Y3/10BbIX LBOB (npocToit y3/10BOW,
BEPTUKaNbHbIN/TOPU3OHTANbHbIN MaTPacCHbIN).
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HenpepbiBHbI (06BMBHOIM) LLOB.

BHYTPUKOMKHbIN (KOCMETMYECKNIA) LLOB.

CHATKMe WwBoB.

FNy60KMiA LLOB:

HanoxeHne wBoB Ha ¢pacumio, aNnoHEBPO3, MbILLEYHYHO TKaHb.

JNlurnposaHue cocyaos B rnybuHe paHbl.

AHacTOMO3bl:

KuleyHbIM aHAacTOMO3 «KOHeL, B KOHeL», «KoHel, B 60K», «boK B 6oK» (Ha
BCTPOEHHOM MOAY/IE NOJIOro opraHa).

CocyancTbih aHacToMO3 (Ha cneuyanbHOM COCYAUCTOM Mmoaye).

Ocobble TEXHUKMU:

KnceTHbIW WoB.

Z-nnacTuka.

MnacTMKa MeCTHbIMU TKAaHAMM.

3. TexHu4yeckue ocobeHHOCMU U NpeumMmyuwjecmea:

CamoBoccTaHaBamBatowmecs csoictea: MHorne cnom (ocobeHHo "Koxka')
M3roTOBNE€Hbl W3 CneuuanbHbiX 3/1aCTOMEPOB WAM  CUAMKOHA, KOTopble
"3aTArmBatoTcA" nocne M3BIEYEHMA WUI/bl, YTO MNO3BOAET MCMNO/Nb30BaTb OAMH
YYaCTOK A/1A MHOTOKpaTHbIX npokonos (go 100 u 6onee pas B 3aBUCMMOCTM OT
moaenu).

PeannctnyHaa TaKTUAbHaA obpaTHaa cBA3b: MaTepmanbl obecneuymBatoT
owyuieHne conpotmBaeHua, '"nposana" wurnbl 4yepes dacuymto, "xpycta’ npwm
NPOKOJIe anoHeBpO3a, YTO KpalHe BaXHO AnA GOpPMMPOBAHUA MPaABUNbHOM
MOTOPHOM NamaATH.

Bu3yanbHbIN KOHTPO/Ib: BO3MOMKHOCTb BU3Ya/IbHO OLEHMBATb POBHOCTb LLBA,
rnybuHy 3axBaTa TKaHEN, Ka4ecTBO y3na.

CMeHHble 6710KM UM Moaynu: BO3MOMHOCTb 3aMeHsATb Haubonee
M3HALLMBAEMble Y4aCTKM WAW YyCTaHaBAMBATb CMNeuManmM3npoBaHHbIE MOAYM
(Hanpumep, ANS MUKPOXUPYPTUN).

Yn06cTBO KpenneHua: PykaB Mam naHesb MOXHO 3adUKCMPOBATb Ha CTOJIE,
CNeuManbHOM CTOMKE UM faXKe Ha KOMEeHAX, UMUTUPYA Pas3/IMYHOe NOJIOXKEeHUE
onepauyoHHOro Nons.
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4. Llenu npumeHeHus mpeHaxepa GD/LV1:

baszoBoe xupypruyeckoe obpasosaHue: [nAa CTYAEHTOB U WMHTEPHOB —
dbopmnpoBaHMe MepBbIX YCTOMYMBLIX HABbIKOB BAALEHUA WINOAEPKATENEM,
XUPYPrUYECKMM NMUHLLETOM, TEXHMKOM 3aBA3bIBaHUA Y310B.

MogrotoBka K onepauuam: [na xupypros nawboro npoomna —
npegonepaumoHHas "pasmmHKa" mMamM oTpaboTKa KOHKPETHOro C/I0XKHOro LWBa
nepea oTBETCTBEHHOM onepaunen.

MoaaeprkaHue n ynydweHue KBanmdpumkaumm: PerynapHole TPEHUPOBKM AnA
noAanepKaHnA MaHyaslbHOM NOBKOCTU, CKOPOCTU U TOYHOCTW.

Ob6beKkTMBHAA OUEHKA HaBblKOB: Mcnonb3oBaHWME B CUMYAALMOHHbBIX
sKk3ameHax (OSCE) ana oueHKM KayecTBa U CKOPOCTM Ha/I0XEeHMA LWBa.

Mpumep y4yebHOro 3agaHums:

3apava: «Hanoxntb HenpepbiBHbIA 0O6BMBHOM WOB Ha paHy aanHon 10 cm
Ha MMUTALMM KOXKM C 3aXBAaTOM nogaexawero ¢pacumanbHOro cnoa».

Kputepumn oueHku:

1. TexHMKa: POBHOCTb CTEXKKOB, OAMHAKOBAA rybMHA U PacCTOAHME MeXKAaY
HUMUK (NPUMEPHO 5-7 MMm).

2. HatakeHune HuTM: PaBHOmepHoe, 6e3 npopesblBaHWA TKaHM U Oe3
N3NULWHEN CNabUHBbI.

3. ¥Y3nbl: HageKHOCTb Ha4a/lbHOFO M KOHL,EBOTO Y3/108B.

4. Bpems: BbinonHeHMe 3afaHMA 3a CTaHAapTHoe Bpema (Hanpumep, 5
MUHYT).

5. DproHomuKa: [MpaBuabHbIM N 3PPEKTUBHBIA XBAT WMHCTPYMEHTOB,
3KOHOMWYHOCTb ABUXKEHUN.

AebpuguHe (knoyeasbie sonpocsl):

1. Kak npaBuibHO BbI6paTb PaccToAHME MeXKAY CTEXKKAMM U OTCTYN OT Kpas
paHbl 4NA KOXK 1 ana dacumnmn?

2. B yem pa3HMLA B TEXHMKE MPOKOAa Npu paboTe C KOXKeN M NAOTHOM
dacumen?

3. Kak usberkatb "nogpesanuma" nnm npopesbiBaHUA HUTbIO KpasA paHbI?

4. HKakue owunbkM vawe Bcero nNpmBogAT K  GOPMUPOBAHUIO
HEeCoCToATe/IbHOro aHaCTOM03a?



YcoBepLIEHCTBOBaHHbIA XUPYPrMyeckuii WOoBHbIKM pykas GD/LV1 ssnsetcs

He3ameHUMbIM, "30/10TbIM CTAaHZAPTOM" B CUMYNSALMOHHOM XMPYPrMyeckom
obyyeHnn. OH obecneunsaeT HeckoHeuYHble Yacbl He30nacHON, PeaNNCTUYHON U
3KOHOMMYECKM 3ODEKTUBHON NPAKTUKKM, MO3BONAA XMPYpPram BCEX YPOBHEMN
OTTOYMUTb CBOW TEXHMYECKME HaBblKM A0 aBTOMATM3Ma, YTO HAMNPAMYIO
TPaHCAMPYETCA B KA4YecTBO XMPYPrMYEcKolM MOMOLLM, COKpalLeHUe BpemMeHwU
onepauMnm W CHUMKEHME MOCNEOoNepPaLMOHHbIX OC/NOXHEHUN Yy peanbHbIX
MauneHToB.



