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MUNDARUA

Vena devorini o’rganish va kesish texnikasini ishlab chigish uchun trenajyor
(venotomiya, flebotomiya)

Simulator for training and practicing the technique of performing a vein wall
incision (venotomy, phlebotomy)

TpeHaxkep ana obyyeHMa n oTPaboTKM TEXHUKM BbINOJIHEHMA pa3pesa CTEHKMU
BeHbl (BeHoTOMUMK, dreboTommmn)



Vena devorini o’rganish va kesish texnikasini ishlab chiqish
uchun trenajyor (venotomiya, flebotomiya)

Bu markaziy venoz kateterlarni o’rnatishda (aynigsa Seldinger metodikasi
bo’yicha), venalarni ochiq kanyulyatsiya gilishda, shuningdek, ma’lum gon tomir
operatsiyalarida muhim ko’nikma bo’lgan tomir devorini kesish texnikasini
o’rganish va mashq gilish uchun ixtisoslashtirilgan trenajyor.

Model uning devorini aniq, nazorat gilinadigan va xavfsiz kesib o’tish uchun
katta yuza venaning uchastkasiga taqlid giladi (ko’pincha operatsion kirish
sharoitida ichki bo’shliqga yoki ulanishga o’xshash).

Asosiy xususiyatlar va imkoniyatlar:

1. Anatomik reallik:

Tegishli to’gimalar bilan jarrohlik yo’lini taglid gilish uchastkasi.

Asosiy element: Vena imitatsiyasi:

Realistik devor: Yupga, ammo elastik venoz devorning kesilish tuyg’usini aniq
etkazadigan ko’p qatlamli elastik materialdan tayyorlangan.

Yorug'lik: Vena bo’shliq bo’lib, gon simulyatori bilan to’ldirilishi mumkin (suv
yoki gelli asosdagi qizil suyuqlik). Bu jarayonni vizual nazorat gilish imkonini beradi.

Tuzatish: Vena paravazal hujayraga taqglid giluvchi material bilan «yara» ga
o’rnatilgan, bu esa uni safarbar gilish va tutqichlarni yig’ish imkonini beradi.

Atrofdagi to’qimalar: Teri osti to’gimalarini, fassiyalarni taglid gilish jarrohlik
sohasida real sharoitlar yaratadi.

2. Bajariladigan ko’nikmalar va tartib-taomillar:

Venotomiya texnikasi (vena bo’yi kesilishi):

1. Venani safarbar qilish: Atrofdagi to’gimalardan vena uchastkasini ajratish,
proksimal va distal tarzda ikkita tutqich ligaturani (o’tkazgichlarni) chigarish.

2. Traksiya: Vena tuzatish va uning pasayishining oldini olish uchun
tutgichlarning kuchlanishi.

3. Kesish: Tomir qaychi (masalan, Pott gaychi) yoki 11-o’tkir skalpel uchi
yordamida vena devorining diametri 1/2 - 2/3 ~ bo’lgan bo’yli kesimini bajarish.

4. Nazorat: kanyulani yoki dilatatorni kiritish uchun kesmaning yetarliligini
baholash.
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Ko’ndalang flebotomiya texnikasi:

Ikkita gisgich orasidagi venaning to’liq kesishuvi. Anastomoz qo’llash
texnikasini ishlab chiqish.

Kateterizatsiya bilan bog’lig ko’nikmalar:

Bajarilgan kesim orqali dilatator yoki kanyulani kiritish.

Qon ketishini nazorat qilish, ligaturalarni tuzatish.

Asoratlarni aniglash:

Kesishning kengayishi: Agar kesish yetarli bo’lmasa, uni gaychi uchi bilan
kengaytirishning to’g’ri usuli.

«Kalset» (orqa devor) yorilishi: Imitatsiya va xatoni aniglash - old va orqa
devorni kesib o’tish.

Proksimal ligatura bilan manipulyatsiya: markaziy uchidan qon ketishini
nazorat qilish.

3. Modelning texnik xususiyatlari:

Olinadigan venoz modul: O’nlab mashg’ulotlarni o’tkazish imkonini
beradigan venaga taglid qgilingan yurak almashtiriladi. Ko‘pgina kesishlardan so‘ng
modul o‘zgaradi.

Qon bilan to’ldirish tizimi: Venoz modulga ulangan gon simulyatori bo’lgan
rezervuar real bosim va venani to’ldiradi. To’g "ri kesilganda suyuglik" yaraga
"kiradi.

Realistik taktik tuyg’'u: Devorning qarshiligini engib o’tgandan so’ng gaychi
yoki skalpel uchining vena yorug’ligidagi «muvaffagiyatsizlikka» aniq tuyg’u.

Platformaga o‘rnatish: Model bargaror o‘rnatilgan, oddiy stolda vyoki
simulyatsiya stansiyasi tarkibida ishlatilishi mumkin.

Trenajyorni qo’llash maqgsadlari GD/LV9-1:

Qon tomir jarrohligini o’rgatish: Qon tomir jarrohlari uchun fundamental
ko’nikma.

Markaziy venoz kateterlarni (MTK) o’rnatishga tayyorlash: Ochiq metodikani
o’zlashtirish uchun majburiy bosqgich (masalan, ichki yaram venasini kateterizatsiya
gilish).

Umumiy mutaxassislik jarrohlari va travmatologlarni tayyorlash: shoshilinch
vaziyatda venadan tezda foydalanish uchun ko‘nikma zarur.
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Texnikani  standartlashtirish:  Kelajakda venaning stenozi xavfini
kamaytiradigan xavfsiz, atravmatik kesimni ishlab chigish.

Motor xotirasini shakllantirish: Harakatlar ketma-ketligini (safarbarlik -
traksiya - kesish) avtomatizmgacha yetkazish.

O’quv stsenariysining namunasi (MTK o’rnatish uchun):

Vazifa: «Jarrohlik yo’li bilan ichki jarrohlik tomirini kanulyatsiya gilish uchun
venotomiya bajaring».

Ishlash algoritmi:

1. Ta’lim oluvchi «vena» qgismini ochib, «yarani kengaytiradi».

2. Atrofdagi to’gimalardan ehtiyotkorlik bilan ajratib, uzunligi 1,5-2 sm
bo’lgan uchastka ajratadi.

3. Ikkita ligatura-tutgichlarni (o’tkazgichlarni) tomir ostiga olib boradi:
proksimal (sigish uchun) va distal (fiksatsiya uchun).

4. Venani ko’tarib tutgichlarni tortadi.

5. Tomir gaychisini oladi. Ko’rish nazorati ostida venaning oldingi devorida
diametri 1/2 ~ bo’lgan bo’ylama kesishni bajaradi.

6. Muvaffagiyat mezoni: Kesishdan gon simulyatori keladi, kesishning
chetlari aniq farq qilib, dilatatorni kiritish uchun aniqg teshik hosil giladi.

7. O’quv dilatatorini yorug’likka kiritadi, o’tish qobiliyatini tekshiradi.

Debrifing (asosiy savollar):

1. Nima uchun kesish kateterni o’rnatishda ko’ndalang emas, balki uzunchoq
bo’lishi kerak?

2. Ortigcha uzun yoki juda gisqa kesim xavfi ganday?

3. Kesish oldidagi tutqgichlar yetarlicha tortilmasa, nima bo’ladi?

4. Agar siz tasodifan bo’yli vena o’rniga vena (ko’ndalang kesish) ni to’liq
kesib o’tgan bo’lsangiz, taktika ganday?

Vena kesimining simulyatori GD/LV9-1 simulyatsion o’qitishdagi o’ta muhim
bo’shligni to’ldirib, idishda nozik va mas’uliyatli manipulyatsiyani xavfsiz va ko’p
marta bajarish uchun noyob imkoniyat yaratadi. Undan foydalanish jarrohning
birinchi real venotomiyada ishonchini sezilarli darajada oshiradi, operatsiyaning
ushbu bosgichini bajarish vaqtini gisgartiradi va trombozga olib keladigan katta gon
ketishi yoki venaning shikastlanishi kabi intraoperativ asoratlar xavfini bevosita
kamaytirishga yordam beradi.



Simulator for training and practicing the technique of
performing a vein wall incision (venotomy, phlebotomy)

This is a specialized simulator for training and practicing the technique of
performing a vein wall incision (venotomy, phlebotomy)—a critically important skill
for placing central venous catheters (especially using the Seldinger technique),
open venous cannulation, as well as for certain vascular surgeries.

The model simulates a section of a large superficial vein (often resembling
the internal jugular or subclavian vein in an operative field) for practicing precise,
controlled, and safe incision of its wall.

Key Features and Capabilities:

1. Anatomical Realism:

A simulated surgical field section with underlying tissues.

Key Element: Vein Simulation:

Realistic Wall: Made from a multi-layered elastic material that accurately
conveys the sensation of incising a thin yet resilient venous wall.

Lumen: The vein is hollow and can be filled with a blood simulator (red
water- or gel-based fluid). This allows for visual control of the procedure.

Fixation: The vein is secured within the "wound" by material simulating
perivascular tissue, allowing practice of its mobilization and placement of holding
sutures/loops.

Surrounding Tissues: Simulation of subcutaneous tissue and fascia, creating
realistic surgical field conditions.

2. Trainable Skills and Procedures:

Venotomy Technique (Longitudinal Vein Incision):

1. Vein Mobilization: Dissecting a section of the vein free from surrounding
tissues, passing two holding ligatures/loops proximally and distally.

2. Traction: Applying tension on the holding sutures to stabilize the vein and
prevent its collapse.

3. Incision: Performing a longitudinal incision of the vein wall for
approximately 1/2 to 2/3 of its diameter using vascular scissors (e.g., Potts scissors)
or the tip of a #11 scalpel.
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4. Assessment: Evaluating the adequacy of the incision for introducing a
cannula or dilator.

Transverse Phlebotomy Technique:

Complete transection of the vein between two clamps. Practicing the
technique for anastomosis.

Skills Related to Catheterization:

Introducing a dilator or cannula through the created incision.

Controlling bleeding, securing ligatures.

Practicing Management of Complications:

Extending the Incision: If the incision is insufficient—correct technique for
extending it with the scissor tip.

"Buttonhole" Laceration (Posterior Wall): Simulating and recognizing the
error—a through-and-through incision of the anterior and posterior walls.

Handling the Proximal Ligature: Controlling bleeding from the central end.

3. Technical Features of the Model:

Removable Venous Module: The core unit with the simulated vein is
replaceable, allowing for dozens of training sessions. The module is changed after
multiple incisions.

"Blood" Filling System: A reservoir with blood simulator connected to the
venous module creates realistic pressure and vein filling. When incised correctly,
fluid flows into the "wound."

Realistic Tactile Sensation: A distinct feeling of the scissor or scalpel tip
"giving way" into the vessel lumen after overcoming the resistance of the wall.

Mounting on a Platform: The model is stably fixed and can be used on a
regular table or as part of a simulation station.

Application Goals of the GD/LV9-1 Simulator:

Vascular Surgery Training: A fundamental skill for vascular surgeons.

Preparation for Central Venous Catheter (CVC) Placement: A mandatory step
for mastering the open technique (e.g., internal jugular vein catheterization).

Training for General Surgeons and Traumatologists: The skill is necessary for
rapid venous access in emergency situations.

Technique Standardization: Practicing a safe, atraumatic incision that
minimizes the risk of future venous stenosis.



Developing Motor Memory: Bringing the sequence of actions (mobilization

-> traction - incision) to automaticity.

Example Training Scenario (for CVC Placement):

Task: "Perform a venotomy for cannulation of the internal jugular vein along
the operative field."

Practice Algorithm:

1. The trainee "extends the wound" on the model, exposing a section of the
"vein."

2. Dissects a 1.5-2 cm long segment, carefully separating it from surrounding
tissues.

3. Passes two holding ligatures/loops under the vein: a proximal one (for
clamping) and a distal one (for fixation).

4. Applies tension on the holders, elevating the vein.

5. Takes vascular scissors. Under direct vision, performs a longitudinal
incision on the anterior wall of the vein for approximately 1/2 of its diameter.

6. Success Criterion: Blood simulator flows from the incision, the edges of
the incision separate clearly, forming a neat opening for dilator introduction.

7. Introduces a training dilator into the lumen, checking for patency.

Debriefing (Key Questions):

1. Why should the incision be longitudinal rather than transverse when
placing a catheter?

2. What are the risks of an excessively long or too short incision?

3. What happens if the holding sutures are not sufficiently tensioned before
the incision?

4. What is the strategy if you accidentally completely transect the vein
(transverse cut) instead of making a longitudinal incision?

The GD/LV9-1 Vein Incision Simulator addresses a critical gap in simulation-
based training by providing a unique opportunity to safely and repeatedly practice
a delicate and crucial vascular manipulation. Its use significantly increases a
surgeon's confidence during their first real venotomy, reduces the time required
for this stage of an operation, and directly contributes to lowering the risk of
intraoperative complications such as massive hemorrhage or venous injury leading
to thrombosis.



TpeHaxkep ana obyyeHUA u 0TPA6OTKMN TEXHUKU BbINOJHEHUA
pa3pes3a CTeHKU BeHbl (BeHoToMuu, pneboTtomum)

3TO cneunann3npPoBaHHbIN TpeHaxKep ANa 0bydeHUA U O0TPabOTKN TEXHMKM
BbINO/NHEHWNA pa3pe3a CTEHKM BeHbl (BeHOTOMUK, GneboToOMUMK) - KPUTUYECKM
BAYKHOrO HaBblKa NPU YCTaHOBKE LLEHTPa/IbHbIX BEHO3HbIX KaTeTepoB (0CO6EeHHO no
meToauKke CenbanHrepa), OTKPbITON KaHIOALMW BEH, a TaKXKe AN onpeaeneHHbIX
COCYAMCTbIX Onepauuni.

Moaenb UMUTUPYET Y4ACTOK KPYNHOM NOBEPXHOCTHOM BEHbI (4aCTO MOXOXKEWN
Ha BHYTPEHHIOI SPEMHYIO WAM MOAKAOYMYHYIO B YC/IOBMAX OMNEpPaumoHHOro
A0CTyNa) Ana oTpaboTKM TOYHOro, KOHTPOAMPYEMOTro M 6e30nacHOro pacceyeHmn
ee CTEHKMU.

Knrouesbie xapakmepucmuKu U 603MOXHOCMU:

1. AHamomu4eckasa peanucmuyHocme:

YYacToK MMUTALMU XUPYPTMUYECKOro A0CTyNa C NogeXawmMmmn TKaHAMM.,

KntoueBom anemeHT: UMUTaUMNA BEHbI:

PeanuctnyHaa creHka: WM3rotoBneHa M3 MHOTFOCAOMHOIO 3/1aCTUYHOIO
MmaTepuana, TOYHO nepefatolero OllylUleHUe pacceyeHUsa TOHKOW, HO ynpyrom
BEHO3HOM CTEHKM.

MpocseT: BeHa ABNAeTCA NONOM, MOXKET 3aN0/IHATbCA MMUTATOPOM KpPOBU
(KpacHasa XMAOKOCTb Ha BOAHOM UM reneBon OCHOBE). 3TO NO3BOASET BU3yasbHO
KOHTPOAMPOBATb Npoueaypy.

®dukcauyma: BeHa 3akpenneHa B "paHe" MMUTMpPYOWMM NapaBasasibHYH
KNeTt4yaTKy MaTepuanom, 4TOo no3BosAeT oTpabaTbiBaTb ee mMobuamMsaumio wu
nogseneHue AeprKanok.

OKpyrKatowme TKaHU: MmuTauma NOAKOXMKHOM KneTtyaTkn, dacumm, 4To
CO34aeT PeasINCTUYHbIE YCN0BUS XUPYPIrMyecKoro nons.

2. Ompabameieaembie HABLIKU U rpoyedypbi:

TexHMKa BEHOTOMWUU (NPOAO/IbHOIO pa3pesa BeHbl):

1. Mobunnsauma BeHbl: BblaeneHune y4acTka BEHbl U3 OKPYKAIOLWMX TKAHEN,
noasegeHve ABYX AMraTyp-4epXanok (MpoBOAHMKOB) MNPOKCMMANbHO U
ANCTaNbHO.



2. Tpakuma: HataxkeHne aeprKanok ana dpuKcaumm BeHbl U NpegoTBpacTema

ee cnagaHua.

3. Happes: BbinosHeHMe NpoaonbHOro paspesa CTEHKKU BeHbl Ha ~1/2 - 2/3
ee gMameTpa C MOMOLLbI COCYAUCTbIX HOXHUL, (Hanpumep, HOXHUL [MoTTa) nan
KOHYMKa oCcTporo cKkanbnena Nell.

4. KoHTponb: OueHKa afleKBaTHOCTM pa3pesa A/1A BBeAEeHUA KaHIoAU UIn
Avnartatopa.

TexHuKa nonepevyHon pnebotommnm:

MonHoe nepeceyeHMe BEHbI MeXAY ABYMSA 3axKMMaMKn. OTpaboTKa TEXHUKMK
ONS HANIOXEeHMA aHacTomo3a.

HaBbIKM, CBA3aHHblE C KaTeTepusaunen:

BeeaeHue gmunataTopa UaM KaHIW Yepes BbINOJHEHHbIN pa3pes.

KoHTpo/b KpoBOTEYEHMA, dMKCaLmMa auraTyp.

OTpaboTka AeNCTBUIM NPU OCNOKHEHUAX:

PacwupeHune paspesa: Ecnm  paspe3 oOKasancA HeAOCTAaTO4HbIM + —
NPaBU/IbHAA TEXHMKA ero PacluMpPeHns KOHYMKOM HOXKHUL,

Pa3pbiB "Kanbuet" (3agHen cTeHKku): MMutauma n pacnosHaBaHue oWMOKK
— CKBO3HOrO0 pa3pesa nepegHei U 3agHei CTEHKM.

MaHuNynaunmM ¢ NPOKCUMManbHOM nuratypoi: KoHTponb KpoBOTEYEeHMA U3
LLEeHTPaNbHOIo KOHLA.

3. TexHu4yeckue ocobeHHOCMU moodenu:

CbeMHbIi BEHO3HbI Moaynb: CepplLeBuMHa C UMUTAUMEN BeHbl ABASETCA
3aMeHAeMON, 4YTO NO3BO/SAET MNPOBOAUTL AECATKM TPeHMpoBOK. [locne
MHOX€eCTBEHHbIX Pa3pe30B MOAY/lb MEHSAETCA.

Cuctema 3anoniHeHMA "KpoBbiko': PesepByap € WMMUTAaTOPOM KPOBMW,
NOAKNIOYEHHDbIN K BEHO3HOMY MOAY/O, CO343eT PeasiMCTUYHOE AaB/eHue WU
HanonHeHWe BeHbl. [pU NPaBUAbHOM pa3pese *KUAKOCTb NOCTynaeT B "paHy".

PeannctmyHoe TaKTU/AbHOE ouylleHne: YeTkoe oulyueHue '"nposana’
KOHYMKA HOMXHMUL, WAW CKanbhnena B MNPOCBET BEeHbl MOC/Ae MNpPeoao/ieHUs
CONPOTUBAEHUA CTEHKMU.

KpenneHne Ha nnatpopme: Mogenb ctabuibHO 3adUKCMPOBAHA, MOXKET
MCNONb30BaTbCA HA 0ObIMHOM CTOJIE UM B COCTaBE CUMYAALMOHHOM CTaHLUN.
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Lleau npumeHeHua mpeHaxcepa GD/LV9-1:

ObyyeHne cocygucton xupyprmn: @DyHOAMEHTaNIbHbIA  HABbIK  ANA
COCYAMUCTbIX XMPYProOB.

MoaroToBKa K YCTAHOBKE LEHTPanbHbIX BeHO3HbIX KaTeTepoB (LIBK):
ObAsaTenbHbIM  3Tan  A/A OCBOEHMA  OTKPbLITOM MeToAuKM  (Hanpumep,
KaTeTepm3aumn BHyTPEHHEN APEMHOM BEHbI).

TpeHUpoBKa XMpypros obwmMx cneumanbHOCTEM M TpaBMaTos0ros: HasbiK
Heobxoanm gna bbICTPOro A0CTYNa K BEHE B SKCTPEHHOW CUTyaumu.

CraHgapTtu3auma TexHuku: OTpaboTka 6e3onacHoro, aTpaBMATUYHOIO
pa3pes3a, MUHUMMU3NPYIOLLETO PUCK CTEHO3a BEHbI B ByayLiem.

dopmupoBaHMe MOTOpPHOM namaTU: J[loBegeHMe NOC/Nea0BaTENbHOCTU
AencTenii (Mobmnnmnsaums - Tpakuma - paspes) 40 aBToMmaTuama.

Mpumep yyebHo20 cyeHapusa (0aa ycmaHoeKu L|BK):

3agava: «BbiNOAHMTE BEHOTOMMUIO AN1A KaHONAUMN BHYTPEHHEN APEMHOM
BEHbI MO X04y ONepaLyoHHOro A4ocTyna.

AnropuTtm oTpaboTKu:

1. Obyyatowmiica "pacwmpseT paHy" Ha moaenu, obHaxKana y4acTok "BeHbl".

2. Bbigenaer y4yactok anuHon 1.5-2 cm, OCTOPOXKHO OTAenAs ero oT
OKPY KaloLUX TKAHEN.

3. MoaBoguT pABe AuUraTypbl-AepKankm (NPOBOAHMKM) NoA  BEHY:
NPOKCUMaNbHYIO (ANs nepexaTna) u AnucTanbHyo (ana pukcauum).

4. HaTtarnaeT AepKanku, NpunogHUmMasn BeHy.

5. bepet cocyauctble HOMXHMUUbI. [loa KOHTPOAEeM 3peHUA BbINOAHAET
NPOAO/bHbIN pa3pes Ha NnepeaHel CTeHKe BeHbl Ha ~1/2 anameTpa.

6. Kputepuit ycnexa: U3 paspesa noctynaet MMMTaToOpP KPOBM, Kpasi pa3pesa
YeTKo pacxoanTcsi, 0bpas3ys aKKypaTHOE OTBEpPCTME A5 BBeAeHUA AunataTopa.

7. BBoAUT yuebHbIN gnnataTop B NPOCBET, NPOBEPAA NPOXOANMOCTD.

AebpuduHe (Knroueessbie sonpocwl):

1. Mouyemy paspes fonKeH 6biTb MMEHHO NPOAO0/bHBIM, @ HE NOMEPEYHbIM,
NPW yCTaHOBKe KaTeTepa’?

2. KaKoBbl PUCKMN N3ANLLIHE AJIMHHOTO UAKN CIMLLIKOM KOPOTKOrO pa3pesa’?

3. Yto npowusonaet, ecnuM HepoCTaTOYHO HaTAHYTb AepXKanku nepeng
paspesom?



4. KakoBa TaKTWKa, ecnau Bbl cnyqaﬁHo NMONHOCTbIO Nepecekn BeHY

(nonepeyHbIN paspes) BMeCTO NPoA0/bHOro?

Cumynsatop paspesa BeH GD/LV9-1 BOCNONHAET KPUTUYECKUIA npoben B
CUMYNIALMOHHOM 0by4eHUU, NPeaoCTaBAAA YHUKANbHYIO BO3MOXHOCTb 6e3onacHo
M MHOFOKPaTHO OTpaboTaTb AE/IMKATHY0 M OTBETCTBEHHYH MaHUNyAaUMIO Ha
cocyae. Ero ncnonbsoBaHme 3HaYMTENIbHO MOBbILWAET YBEPEHHOCTb XMpypra npu
nepBoM peanbHOM BEHOTOMWM, COKpaLLaeT BpPeMs BbINOJHEHMA 3TOro 3Tana
onepauum M HanpPAMYK CMOCOOCTBYET CHUMEHUIO PUCKA MHTpPAoNnepauyoHHbIX
OCNOXHEHWUM, TaKMX KaK MaCCMBHOE KPOBOTEYEHME WU MOBPENKAEHUE BEHbI,
Beayllee K Tpombo3y.



