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Teopmnsad AKTMBHbIX U CKPbITbIX OLLIMOOK
Axkemmca PU3oHAO

HUMA”  AKTMBHbIE OLLIMOKM MPEMBOAAT K HEMEAAEHHDBIM U
-y MIMEPUNMBbIM MSMEHEHUAM B COCTOAHMM

ERROR naumeHTa. N1o 3ToM NPUYMHE OHKM AETKO
OACMO3HAIOTCS M M3YHAIOTCA.

o CKpPbITble OLLUMOKM — 3TO YCAOBMS OKA3AHMS
MEAMLIMHCKOM MOMOLLIM, PELLIEHMS MAM MACHDI,
KOTOPbIE HE MPUBOAAT K HEMEAAEHHbBIM
M3MEHEHMSAM B COCTOSHUM MALMEHTA, HO
CO3AQIOT MPEANOCHIAKM AAS MX BO3SHUMKHOBEHMS.

| |
Greenberg, C.C. Learning from Adverse Events and Near Misses. J Gastrointest Surg 13, 3-5 (2009). I I h‘ AI
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MOAEAb LLIBEMLIAPCKOTO Chipd

OpraHusaumnoHHble  Owmnbku Mpegnocklinku Hebe3onacHbie
doakTopsbl KOHTpONsi Hebe3onacHbIX 4ENCTBUN AencTeus
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CKpbITble OLLIMBKK AKTUBHbIE OLLNOKK

OTBepCTVIFI B JIOMTUKAX Cbipa npenctaBnAaroT cobon cnabble mecta B OTAENbHbIX YacTsax cuctembl. OTka3 cucTemsl nponcxoguT,
Korga oTBepCTud BO BCEX JIOMTUKaxX coBnagaroT, No3BOJiAA yrpose I'IpOﬁTVI CKBO3b BC€E CJ10U U pearim3oBaTbCA.

I TN& Al

8-9 cheepaan 2024



YHMBEPCAAbHBIM MHCTPYMEHT (GERT) AAY OObEKTMBHOM
OLLEHKM TEXHMYECKMX OLLIMOOK B AQMAPOCKOMMYECKOM

XMPYPIrmMm

Surgical task group Error mode observation Total number description/time of event

Abdominal access Too much force/distance
Too little force/distance

Wrong orientation
Inadequate visualization

Use of retractors

Use of energy devices

E M Bonrath, B Zevin, N J Dedy, T P Grantcharov, Error rating tool to

Grasping and dissection
identify and analyse technical errors and events in laparoscopic

Cutting, transection and
stapling
Clipping
Suturing
Use of suction Too much force/distance

surgery, British Journal of Surgery, Volume 100, Issue 8, July 2013, Pages
1080-1088

Inadequate visualization

Other unclassified Description/time:



Nepapxmsd oLLMOKA-COObITME-PE3IYALTAT C MPUMEPAMM

Frequency

—_

Adverse outcomes
Enteric leak — sepsis, death
Haemorrhagic shock —- MOF, death

Fy

Postoperative complications
Serosal tear — enteric leak

E M Bonrath, B Zevin, N J Dedy, T P
Grantcharov, Error rating tool to identify and
analyse technical errors and events in
laparoscopic surgery, British Journal of
Surgery, Volume 100, Issue 8, July 2013,
Pages 1080-1088

Bleeding — haemorrhagic shock
Injury to viscus — enteric leak, haematoma
Burn — delayed enteric leak

Technical events
Grasper slips from bowel — serosal tear

Trocar inserted without visualization — injury to viscus
Inadvertent touching of other structures while using energy device — burn

Detection, revision and
management

Needle overshoots goal — puncture vessel, causes bleeding —»

Detection and
rectification

Error modes
Grasper slips from bowel (too little force)
Needle overshoots goal (too much force/distance)
Trocar is inserted without visualization (inadequate visualization)
Inadvertent touching of other structures while using energy device (wrong orientation)

]
No consequence I—rh d a I
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O0B930TEABHASN BUAEO3AMMCh XMPYPTMHECKMX ONnepaLmif

«Ha naeHapHOM 3aceAaHnM 23 mag 2018 1. aenyTtatbl [OCAYMbI
OTKAOHMAU B MEPBOM YTEHUM 3AKOHOMPOEKT, MPOEAAATAOLLMM
30KPENUTb B PEAEPAABHOM 3AKOHE (OO OCHOBAX OXPAHbI
3A0PO0BbSs TPAXKACH) OOA3ATEABHYIO BUAEO3AMNCh XMPYPIMYECKMX
onepauMm AAS MOCAEAYIOLLIMX SKCNEPTU3 U PA3PELLIEHMS CMOPOB.
[TOMUMO BbICOKOM 3ATPATHOCTU TOKOU MHULIMATUBDI, Y €€
OMMOHEHTOB HALLUAMCbH M APYTUE APTYMEHTbI)

KOHCeHYyCHble pekoMeHAAUMM OBLLLECTBA OMEPUKAHCKMX
>KEAYAOYHO-KMLLIEYHbBIX M DHAOCKOMMYeCKMX xmpypros (SAGES) no
MCMOAb3OBAHMIO, CTPYKTYPE 1 MCCASAOBOHMIO XMPYPIMYECKMX
BUAEOACQHHbIX (AAS MCCAEAOBAHMIM B OOAQCTM MCKYCCTBEHHOTO
MHTEAAEKTQ, YAYYLLIEHMSA KAYECTBA AEYEHUSI M XMPYPIMYECKOTO
OOpPa30BAHMY).

OnyBAMKOBAHO: 29 1ioAa 2023 T.

Y1BEPXKAEHME 2. (AOAXHbBI AU 3AMMUCHLIBATLCSH BCE XMPYPIrmyeckme
npoueaypblien (81,3% [NOAHOCTbIO COFAQCHbI MAM COTAQCHDbI).
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LeAr QHAAM3A XMPYPTIMYECKOTO BUAEO

. CO3AQHME CTPYKTYPUPOBAHHbBIX BUAEOAPXMBOB
. OnpeAeAeHne aHATOMMYECKMX OPUEHTUPOB

. BbIIBAEHUME MHTPOOMEPALMOHHbBIX OLLMOOK

. OLUEHKO XMPYPIM4EeCKMX HOBbLIKOB

M KpUtepmeB Be30NACHOCTH

M OCAOXKHEHUNM

o~ O w N —

N

. AHOAM3 CAOXHOCTM onepaLmm
. [TOOTHO3MPOBAHME MPOAOAXKUTEABHOCTU

. OByyeHne xmpypros

onepaumm
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Whole video

Temporal resolution

Single frame

<

Hierarchy Examples
Procedure
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o e E Cholecystectomy
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Phases

m Preparation

Events Ble€ding

g

Activities <Grasper, Grasping, Gallbladder>

Isolating cystic duct

: Grasper
B Content Gallbladder

Annotation target spatial resolution

Annotation type spatial resolution

Frame level

classification
|

Bounding box

detection
|

Segmentation
i

>

Whole tools

Tool parts

* Needle driver
+ Prograsp forceps

e

-

* Needle driver:
Shaft, wrist, claspers

+ Prograsp forceps:

Shaft, wrist, claspers
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< 11 Dec 2022

CO3A0HUNE CTPYKTYPUMPOBAHHbIX BUAEOAPXMBOB

Case Summary

We have identifiod thees bey for you 10 1eview
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OnpeAeAeHMe AHATOMMYECKMX OPUEHTUPOOB

[aHHble MoryT oTobpaxaTbcss nmMbo B ABOMYHOM
dopmaTte, B KOTOPOM 3€efieHbIM BblaeneHa 6e3onacHas, a
KpacHbiIM — onacHas 30Ha, Jnubo B  Buae
TonorpadouyecKknx TENSOBbIX KapT, rAe KaXkabl NMUKCESb
npeacrtaBndeT cobon BEPOATHOCTb TOrO, YTO OH SIBMSAETCS
YacTblo onpeaeneHHOW 30HbI.

GoNoGoNet
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AQMAPOCKOMUYECKAT XMPYPTMI MATKU TMOA,
KOHTPOAEM AOMOAHEHHOM PEAABHOCTMU

T. Collins et al., "Augmented Reality
Guided Laparoscopic Surgery of the
Uterus," in IEEE Transactions on Medical

Imaging, vol. 40, no. 1, pp. 371-380, Jan.
2021
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CIIMBP HO ocHoOBE ODMODOTOHHBLIX METOAOB 1 N

Buayanunsauuna BpemMeHn XXnsHu [ MnepcnekTpanbHasd
donyopecueHunm (FLImM) Bu3yanusauusa (HSI)

‘ PSM - Posiﬁve Surgical Margins

Monochrome RGB Multispectral Hyperspectral
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OnpeaeaeHune Kpurepmen 6e3onacHoCcTr AX3

A

CRITIGALME’TEW‘::OF SAFETY
~_CHAULENGE

An lnltlatlve of the Society of Amencan Gastromtestx, "-E%doscopic Surgeons
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BbIsBAEHME MHTPAOMNEPALUMOHHbBIX OLLIMOOK
M OCAOXKHEHUM

ON THE

aceess | Exposure [[|TNGNGEGE 7
Dissection / Mobilization [ ] “l‘llll
Resection — T
Reconstruction | I

Retrieval

Inspecthon

w Surgical Step / Task

Technical Errors 1 | I | nm 1

Technical Events | |

Jung, James J., Juni, Peter, Lebovic, Gerald, Grantcharov, Teodor. First-year Analysis of the Operating Room
Black Box Study. Annals of Surgery 271(1):p 122-127, January 2020.
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HOCTOTA OLLUMOOK MPU AQMNAPOCKOMMUMYECKMX BMELLIATEABCTBAX
HO OPraHAX OPIOLLIHOM MOAOCTH

— AHanusnpyemble Cny4aes c Kon-Bo Ha cnyyam Kon-Bo B yac
crnydam, n omnodkomn/cobbiTnem, n(%) Median (IQR) Median (IQR)

132 (100) 20 (14-36) 13.4 (9.1-19.6)

MexaHn3Mbl OLLMNOOK:

UpesmepHas cuna/paccrosiHve 132 125 (94.7) 6 (3-11) 3.8 (2.1-6.4)
190603 012 90917
7 613 20 130527
00042 209 12029
I 90605 o 0057
132 127 (96.2) 6 (3-9) 3.8 (2.1-4.9)
132 6 (4.5) 0 (0-0) 0 (0-0)
132 60 (45.4) 0 (0-1) 0 (0-1.0)
g acrows B 0696 00 0004

Jung, James J., Juni, Peter, Lebovic, Gerald, Grantcharov, Teodor. First-year Analysis of the Operating Room
Black Box Study. Annals of Surgery 271(1):p 122-127, January 2020.



MHTPAOMEPAUMOHHbIE CODLITUA, BbidBAIEMbIE V.

CVS ObIA AOCTUTHYT B 9% cAy4aeB ripm 1051 AXD.
XUpYprm COrAQCUAMCH C 9% QHHOTALMKM MHTPAOMNEPALLMOHHBLIX COObITHUIK L.
R

154 14,7
[Mogo3peHue Ha noBpeXaeHne KneYyHuKa 5 0,5

BbinageHue XXen4yHbix KaMHen 13 Xen4yHoro ny3bips 100 9,5

YaaneHune XenyHbliX KaMHeun 18 1,7

cnonb3oBaHue anekTpokoarynaumum B6nmsm TorCTom KULKK 11 1,1

[lekomnpeccusi Xen4Horo ny3bips 97 9,2

NcTeueHune xenyum 13 Xen4yHoro rnpoTtoka 23 2,2

BbinageHne ocagka mn3 Xen4yHoro ny3sbips 45 4,3
363 35,5

BbinageHne kamHen 13 ny3blIpHOro NpoToKa 15 1,4
XornaHrnorpamma 5 0,5

]
Korndorffer JR Jr, Hawn MT, Spain DA, Knowlton LM, Azagury DE, Nassar AK, Lau THEATOR.IO I I h AI
JN, Arnow KD, Trickey AW, Pugh CM. Situating Artificial Intelligence in Surgery: A ‘

Focus on Disease Severity. Ann Surg. 2020 Sep 1;272(3):523-528. 8-9 chbespaan 2024



OLEHKO XMPYPTMYECKMX HOBbIKOB

Surgical Events Driven Skill (SEDSKkill): mMeToA oLeHKM HOBbIKOB HO OCHOBE
XUPYPIIMYeCKMx CODbITMM HO TOPAKOCKOMMYECKMX BUAEO

= Thread twining - Haemorrhage  —— Suture repairing Prediction | GT
. |
—— 50 : 5.0
|
: |
=]
-3 g | Kaxpoe Buaeo oueHmBanoch no
"g E : pasnU4YHbIM NapaMmeTpam TEXHUYECKNX
) e | HaBbIKOB MO LKane oT 1 0o 9 Kak
Video frames I MUHUMYM 10 aBTOPUTETHBLIMM
: Xvpypramu.
’ |
> Skill
|
8 1.0
(=1
= _g CpepnHsasa abcontoTHaga owmnbka (MAE) = 1,83
=i , Corr 0,54
S 0.0 DRI W PR |

Video frames
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Ding, X., Xu, X., Li, X.. SEDSKkill: Surgical Events Driven Method for Skill Assessment from Thoracoscopic Surgical Videos. 8-9 cbeBpaan 2024

In: Greenspan, H., et al. Medical Image Computing and Computer Assisted Intervention — MICCAI 2023.



Pa3paboTka CUCTEMbI OLLEHKM HABbLIKOB
SHAOCKOMMYECKOM XMPYPIMmM HO OCcHoBE M

Overview of the project
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Decision of Skill assessment categories Wy | Test Data Collection
and Scoring

/ Search for Determine Reconstruct
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skill evaluation system
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KOMMYHMKAUMSA, KOK MPUYMHA OLLIMOOK
B XMPYPIMK

@nes T «OBbEAMHEHHAS KOMMCCUS COOBLLIMAG, 4TO B CLUA KOMMYHMKALMA ObIAC

OCHOBHOM MPUYMHOM ROYTU 70% M3 ThICAY HEXEAATEAbHbLIX S4BAEHUM, O

- —— -

‘ i » vw- AR
| WHO Quidelines for Sade Burgary 2009

KOTOPbIX COOBLLIAAOCH B OPraHM3aumio B mepmoa ¢ 1995 no 2005 roa. boaee
TOro, ONnepaAUMOHHbIE BPUIAAbI, MOXOXE, OCO3HAIOT, 4TO cOOU B OOLLEHUMH
MOTYT CTATb OYHAGMEHTOABHBIM MPENATCTBUEM HA MYTK K OE30MNACHOMY U
SCPAOEKTUBHOMY AEYEHMIO. B OAHOM OMNPOCE ABE TPETU MEACECTEP M
BPAYEM HA3BAAM YAYYLLUEHME B3AMMOAEUCTBMA B KOMOAHAE HamboAee

BODKHbIM DAEMEHTOM MOBbILLEHMS ©E30MNACHOCTM U 2 IEKTMBHOCTM B

ONnepaLMOHHOM.)
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Sevdalis, N., Forrest, D., Undre, S. et

al. Annoyances, Disruptions, and Interruptions
in Surgery: The Disruptions in Surgery Index
(DiSl). World J Surg 32, 1643-1650 (2008)

PasapaxatoLume
AOAKTOPbI, COOU
1 MEePEePbLIBbI B
XUPYPIMMU:
MHAEKC COOEB

B Xmpyprmm (DiSl)

Disruption type
A. Individuals’ skill, performance, and personality

B. Operating room environment

C. Communication

D. Coordination and situational awareness

E. Patient-related disruptions

F. Team cohesion

G. Organizational disruptions

Iltems

Al.
A2.
A3.
A4,
A5.
B1.
B2.
B3.
B4.

BS.
B6.

Cl.
C2.
D1.
D2.
D3.
D4.

D5.

D6.
E1l.
E2.
ES.
E4.
F1.
F2.
Gl1.
G2.
G3.
GA4.

Tiredness

Lapses in attention

Short-temperedness

Overconfidence

Lack of feedback on performance

Bleeps

External noise

Loud music

People walking in and out of the operating room

Temperature
Unavailable or not working equipment

Irrelevant chatting

Language issues

Late changes to the operating list
Management of the next case(s)

Team members being late

Team members being absent during procedure

Lack of awareness of team process(es)

Multi-tasking

Lack of necessary patient information
Inaccurate patient information
Unavailable preoperative notes
Unavailable test results

Not feeling part of the team
Low morale

Teaching

Time pressure

Hospital rationing policies
Unrealistic operating lists



OTBAEKAIOLLIME COAKTOPbI BO BPEMS OMepaLmm

132 (100)

— [MpogomknTenbHOCTbL onepauunin, min, median (IQR) 94 (73-115)

Korwutueroe oteniedenve,n (%) KNG

74 (56)

Cny4yaun ¢ OTCYTCTBYHLMM UM HEUCNPABHLIM YCTPOUCTBOM, N (%) 43 (33)

34 (26)

18 (14)

14 (11)

10 (8)

7 (5)

138 (96-190)

42 (32-54)  Kaxobie 40 cex.
67 (42-102)  KaxOble 2 MUH.
18 (9-31)

BHewHnx koMmMyHmMKauuimm Ha cnydan, n, median (IQR) 6 (3-8)

|
Jung, James J., Juni, Peter, Lebovic, Gerald, Grantcharov, Teodor. First-year Analysis of the Operating Room I I h‘ AI
Black Box Study. Annals of Surgery 271(1):p 122-127, January 2020. 8-9 cbequA; 2024



OueHKa CUTYALMOHHOM OCBEAOMAEHHOCTM KOMOHAD

EMtropy-Mibets

SURGICAL TEAMS
(p <0.001) M Gooe s

Frames

JkcnepT no YyenoBevyeckoMy dakTopy npocmoTpen Buaeosanncu 30 KapanoXmpyprimdeckmx
onepaumin N OLEHUN HETEXHUYECKME HaBbIKM XUpypruyeckon Opuragbl BO BpeMs

3anonHeHud Yek-IncTa, NCMonb3y4 WHCTPYMEHT NOTSS (cuTyaumoHHagq
OCBejOMJ1IEHHOCTb, KOMaHaHasa paboTta u obLieHne, NMOepPCTBO U MPUHATUE PELLEHNI).

]
Dias RD, Kennedy-Metz LR, Yule SJ, Gombolay M, Zenati MA. Assessing Team Situational Awareness in the Operating I I hHmAI
Room via Computer Vision. IEEE Conf Cogn Comput Asp Situat Manag. 2022 Jun;2022:94-96. 8-9 doeBpans 2024



LnappoBag (YMHAd) onepaumoHHAd — 3TO:

1. cuctema cbopa, XpaAHEHU U 0OPADOTKM
AQHHBIX C LMAOPOBbIX MCTOYHMKOB B
onepaUMOHHOMN,

2. OCYLLECTBAMIOLLOSN OOMEH ACHHBIMM MEXKAY
onepauUMOHHOM U MEAMNLMHCKOM
MHADOPMALIMOHHOM CUCTEMOM YHPEXAEHUS,

3. CAYXKALLOS MAQTADOPMOM AAS PO3BERTLIBAHMS
CUCTEM OBTOMATU3IALMM M MOAAEPXKKM
MNPUHATUS BOAYEDHbIX PELLIEHMM B
onepauUMnMOHHOM.
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MVS 170+ mvsystem.ru

onepaunoHHbIX KIIMHUK ropoaos
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