CERRAHIDE MODERN YONTEMLER
(MINIMALLY INVASIVE SURGERY

Istanbul Aydin Universitesi
Tip Fakultesl

Prof. Dr. Mehmet GULER



% Ne Ogrenmeli, Ne Bilmeli?

Laparoskopinin Teknik Temellleri

SILS, NOTES

POEM, TEMS

ROBOT ARACILI CERRAHI

Laparoskopinin ve Robotik Cerrahinin Eksileri Artilar

Birbirleriyle Karsilastirmasi



e Tip-Cerrahi Egitimi

e Otopsi, Anatomi

e Anestezi, Analjezi

e Asepsi, Antisepsi

e Ameliyat Teknikleri
e Goruntuleme

e Antibiyotikler

e Transfuzyon

e Transplantasyonlar

e Protezler




1. Subcostal

2. Paramedian

CONSTRICTOR (AROUND) || CONSTRICTOR (SLIDE) CONSTRICTOR(HOWARD)
- 3. Midline '

4. McBurney

5. Pfannenstiel

A CONSTRICTOR (END) LIGATURE (INSTRUMENT) || LIGATURE (ONE HAND)
6. Transverse

|y o
LIGATURE (TWO HANDS) SURGICAL SLIP TIE SURGICAL TIE (INSTR.)

SURGICAL TIE (1 HAND) || SURGICAL TIE (2 HANDS)
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/ CITEC™ Disposabg Double-handle Auto Linear
Stapler










Modalities and techniques of restoring luminal patency

MODALITY TECHNIQUE

Core out Photodynamic therapy
Laser

Coagulation

Endoscopic biopsy forceps
Chemical

Ultrasound

Fracture Ultrasound
Endoscopic biopsy
Balloon

Dilate Balloon
Bougie
Angioplasty
Endoscope

Bypass Transvenous intrahepatic portosystemic shunt
Surgical (synthetic or autologous conduit)

Stent Self-expanding metal stent
Plastic stent

Guidewire

Balloon

Sheath

"~ Stentin place



Ports to
instruments

Surgical
instrument

Laparoscopic
insufflator
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Local effects

Peritoneal distention
Vagal reaction
Elevated diaphragm

Altered venous return

co,

O O

Increased afterload
Increased catecholamines

Myocardial stress



Condensor lens

Light guide cable

Camera
controller

Adaption optic ——— = Relayed Camera
Image formed lllumination image I objective

by objective lens light guide lens

Observation !
position

Objective Eyepiece
lens section lens section lens section




o 106Y.201 Curved Scissor,
High-insulation(17mm)

106Y.203 Curved Scissor,
High-insulation Short Blade(12mm)

o

o 108201 Clinch22mm)

o 108v:203 Babcock(17mm) o 10sv204

Fenestrated Babcock{21mm)

&=

c. 108Y.206

Fenestrated Grasper, Long(22mm)

o 10sv207

Fenestrated Intestinal Grasper{35mm)

‘ 108Y.202

Fenestrated Grasper(17mm)

o 1087205 Blunt(19mm)

-. 108Y.208

Fenestrasted Gastric Froceps (22mm)

12 pcs / box










"'Second base"
(hiatal hernia)

"Home plate" /

(telescope)
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Laparoscopic surgical procedures

BASIC ADVANCED
Appendectomy Nissen Lymph node

fundoplication dissection
Cholecystectom Heller mvotom Robotics

Inguinal hernia Paraesophageal

repair hernia

Enteral access Gastrectomy Complex
abdominal wall
reconstruction

Lysis of adhesions | Esophagectomy

Bile duct Hepatectomy
exploration

Colectomy ' Pancreatectomy
Splenectomy  Prostatectomy

Adrenalectomy

Nephrectomy







apendektomi riski erkeklerde %12, kadinlarda ise
%23.1V'e kadar yukselmektedir. Bu farkliligin
nedeni negatif veya insidental apendektomi
oraninin kadinlarda daha yiksek olmasidir.
Ozellikle atipik durumlarda tam koymak oldukga
gli¢ olabilmektedir. Bu durum ya cermrahi tedavinin
geckmesine wveya gereksiz bir laparotomni
yapiimasina neden olmaktadir. Ultrasonografi ve
tomografi gibi bir gok tani yontemleri bulunsa da
hepsinde bazi similamalar, riskler ve maliyeler
vardir. Laparoskopi, apandisit igin giivenilir bir tam
ve tedavi ydntemidir. GlnUmizde saj alt kadran
agnst olan hastalarda tanmisal laparoskopi ve
laparoskopik apendektominin yaran hemen hemen
tim cerrahlar tarafindan kabul edilmektedir.
Ozellikle taninin  kesin olmadiy: hastalar il
dogurganlk ¢adindaki kadwnlardaki Gstonlago artik
tartigilmamaktadir. Laparoskopik apendeklominin
tarif edildigi 1983 yiindan bu yana acik leknige
gore daha avantajli oldudu anlagmistir. Bir ¢ok
teknik tarif edilmesine ragmen, gunimuzde bir kag
kiigik farkllik disinda neredeyse standart bir
ameliyat haline gelmiglir. Bu video sunumunda
2000 yiindan bu yana 1000Vden fazla bir vaka
serisiyle elde edilen deneyimlerin  I151ginda
laparoskopik apendektominin agama asama teknik
defaylan ve pUf noktalan tartigilmaktadir. Akut,
perfore ve retrogekal apandisit gibi degisik
prezentasyonlarda dikkat edilecek noktalar, teknik
modifikasyonlar ve enstriimentasyon konulari
irdelenmektedir.

Anahtar Kelimeler: apandisit laparoskopi tanisal
laparoskopi laparoskopik apendektomi
apendektomi

Ve

TEK TROKARDAN LAPAROSKOPIK KOLESIS-
TEKTOMI

A S KAHYA*, | HAMZAOGLU™, . T.
KARAHASANOGLU™, B, BACA™, A. KARATAS™,
E. AYTAG*

* Surp Pirgic Ermeni Hastanesi Genel Cerrahi
Klinigi
** |. U. Cerrahpasa Tip Fakilltesi Genel Cerrahi AD

Girlg: Laparoskopik cerrahi son yillarda hemen
hemen Wm kann ici patolojilerin tedavisinde
uygulanabilmektedir. Laparoskopi minimal invaziv
cerrahinin - evrimi  igerisinde el  yardimh
laparoskopik  cerrahiden; tek  insizyondan
laparoskopi, tek trokardan laparoskopi ve dogal
agikliklardan cerrahiye ilerlemektedir,

Endoskopik Laparoskopik & Minimal lnvaziv Cerrahi Dergisi 2000 16(31

Videw Bildiri Ozetleri

Gabigmamizda ek trokardan gergeklestirilen
kolesistektomi tecribemizi sunmayi amagladik.
Yontem: Hastalar demografik 6zeliikleri, ameliyat
siresi, ameliyat sonrasi hastanede kahs siresl,
ameliyat sirasinda ve sonrasi gelisen erken
dénem komplikasyonlar agisindan degerlendirildi.
Bulgular: Seride 12 hasta (8 K, 4 E) mevcuttu.
On olgunun semplomalik safra kesesi tasi, iki
olgunun safra kesesinde polip mevcuttu. Bir
olguya ayni' seansta apendeklomi yapildi.
Hastalarin yas ortalamas) 47.5 (20-79) Ui
Ortalama ameliyat stresi 84.23 dk. (60-180) idi.
Bir olguda ek trokar kullanilarak ameliyat
tamamlandi. Ameliyat sonrasi haslanede kalig
siresi 1.25 (1-4). Seride mortalite yoktu. Ameliyat
sirasinda komplikasyon gelismedi. Bir olguda
kolesistektektomi sonrasi koledokolithiasis geligti
ve ERCP ile tas ekstrasyonu yapildi, ameliyat
sonrasi dérdiincd gin taburcu edildi.

Sonug: Tek trokardan laparoskopik
kolesistektomi,  glivenle  uygulanabilir ve
laparoskopik cerrahinin tiim avantajlarini cerraha
ve hastaya sunar. Ayrica dslin kozmetik sonug
elde edilmektedir.

Anahtar Kelimeler: tek port ftek
laparoskapi kolesistektomi

V10

insizyon

‘SINGLE INSIZYON LAPAROSKOPIK KOLESIS-

TEKTOMI: ILK ALTI OLGU

M. GULER, U. AYDIN, E. BORAZAN, B. AKSOY,
S. ARSLAN, A. GOKALP
Genel

Gaziantep Universitesi Tip Fakiiltesi

Cerrahi

Amag: Bu galigmada halen gelisme agamasinda
bir yontem olan Single Insizyon Laparoskopik
Kolesistektomi(SILK) tekniginin merkezimizdeki ilk
uygulamalarina ait sonuclann degerlendiriimesi
amaclanmistir.

Yéntem: Gaziantep Universitesi Hastanesinde
Mart-Agustos 2009 tarihleri arasinda 6 haslaya
SILK ameliyat: yapildi. Olgular 40 yagin altinda,
akut atak gecirme dykisl olmayan, ASA grup I-li
hastalar arasindan bilgilendirimis olur alinarak
secildi. Hastalann 2'si erkek, 4'U kadindi.
Ameliyatta modifiye litotomi pozisyonu ve
umblikus everte edilerek yapilan 2 cm'lik transvers
kesi kullanildi. ik 5 mm port, fasiya kesisi
yapilmaksizin umlikustan girildi. 12 mmHg.
intraabdominal basing olusturuldu ve 5 mm 30°
teleskop ile gdriintd sagland:. lkinci 5 mm port 1

s
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Saline
cushion

- Endoscope

-

Gallbladder
retracted

Cystic artery
and cystic

duct clipped
and divided

Gallbladder
fossa

Figure 3. Tissue expansion tech-
nigue to facilitate dissection during
NOTES as compared with laparo-
scopic resection. (A) NOTES chole-
cystectomy. (B) Laparoscopic cho-
lecystectomy. (4) An endoscope is
passed into the peritoneurn through
a ftransgastric approach and the
galbladder is visualized. (Ai) Gall-
bladder fossa is injected to “itt” gall-
bladder away from its bed. (Aii)
Subsequently, galbladder is dis-
sected using needle knife. (B) Sev-
eral transabdominal trocars are
placed. (Bi) Gallbladder is retracted
away from its fossa before resec-
tion. (Bii) Laparoscopic resection of
galbladder after retraction.
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1. Transvaginal

2. Transgastric

3. Transcolonic

4. Transvesical

v All routes are under experimental usage.
v In clinical application Transvaginal access appears to be the safest,

most feasible and potentially less complications but only possible in

women.






Equipment/prototype

Weakness

Cobra (USGI Medical) (9)

Anubiscope
(Karl Storz/IRCAD) (10)

MASTER
(Endo Master) (12)

(Medrobotics) (13)

Endoluminal Robotic
Platform (Scuola Superiore
Sant’ Anna) (14)

* Two movable triangulating arms

* Working channel for flexible
instruments

= Laparoscopic interface
for bimanual coordination

* Two arms with 4 degrees of
freedom

= Standard dual-channel
endoscope

= High flexibility

* Two flexible arms

« Can be reconfigured inside the
body
* Saves space

= Large diameter

*» Fixed tools

= Difficult to manipulate
= Low precision

» Limited triangulation
= Limited maneuverability

» Large cap diameter
* Fixed end-effector
* Multiple operators

* Limited triangulation
= Slow motion

= Complex set up

» Tethered by wires for powenng and-
image transmission

NOTES, orifice transiuminal surgery.
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Surgeon’s console

Optimal hand-eye alignment
Immersive 3D stereo viewer

Comfortable seat posture -
ergonomic

Motion scaling & tremor
reduction




Endowrist instruments

3-4 robotic arms they
are interchangeable and
effectors.




Fiber optic instrument
Inserted trough a small
Incision

- has a very tiny video
camera

Shows the surgeon a 3-
dimensional magnified
view

Project to a television
screen




Console




Manipulation

Loop like Pistol like Laparoscopy




Robotic Arms

Single Beam Individual
| r
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da Vinci® gets 4" arm da Vinci®
Intuitive Surgical 1% da Vinci® System Merger with Computer Skills Simulator EndoWrist stapler
founded sold Motion Inc. 3DHD vision option launched launched
. , , ,

r | L |

Intuitive’s first da Vinc®
- a vinc
Human trial. FDA clearance SingleSite™

Computer Mation Initial public da VincP Si | and Firefly™ da Vinci Xi™ da Vinci X™
Inc. launches Zeus® offering da Vinci® S launched launched launched launched launched

1996 1997 ‘ ‘ 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Surgeon Console Vision Cart Da Vinci XI Da Vinci 59
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Cerrahi Erisim Evrimi: Performans ve Kisitlamalar Matrisi

[ B i sy
L 5 Acik Cerrahi Geleneksel Laparoskopi | lleri Endoskopi (NOTES) Robotik Cerrahi
ShE £l i =
 invazivlik N ‘ [ |
(Doku Travmasi) Yiksek Diisiik Sifir (iz birakmayan) Disiik
i IR T (i |
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Hareket E R oels 1 2
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(Derece) L N Ve AT
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Biligsel vk || I ) EE) e ][ | | -- 5k
Disuk Yuksek (2D Ekran) | En Yiksek ‘Ergonemi) |
L i RN i | _l
Teknoloji, invazivligi azaltirken baslangicta haptik duyuyu feda etti. Robotik sistemler, Ustlin hareket kablllge'tl\ﬂé
L bu biyomekanik agigi kapatmayi hedefler. i}




Fig. 19 Carina, Ronovo Surgi-
cal [94]

Fig. 17 Shurui Robot, Beijing
Shurui Technology Co., Ltd
[106]




Fig. 20 Ronovo Surgical—
Carina System

Hugo™ RAS System
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Fig.21 Sagebot—KangDuo




Fig. 5 The Senhance® Surgical System, Asensus Surgical. Provided
by and with permission from the company




Fig.4 KANDUO Robot®
Surgical System provided by
and permission from Suzhuo
Kangduo Robot Co., Ltd







Multiport

Da Vinci

Senhance

Hugo-RAS
Avatera

Revo-|

Hinotori
Versius

Dexter

Verb Surgical
MedBot’s Toumai

KD-SR-01

Mantra

Intuitive Surgical, USA

Sofar, Italy; acquired by
transenterix USA

Medtronic USA
Avater Medical, Germany

Meerecompany,
Seongnam, Korea

Kawasaki, Japan
CMR surgical, UK

Distalmotion, Lausanne,
CH, Switzerland

Johnson & Johnson, USA

Medport, Shanghai,China
Suzhou Kangduo Robot

Jiangsu, China

SSl innovations, India

Single port

SP 1098-platform
Surgibot

IREP

ENOS

SPRINT

Intuitive Surgical, USA
Transenterix USA
Columbia University, USA
Titan medical, Canada

ARAKNES, Italy,
Switzerland, Germany

Architecture

Single port

Configuration
(arms, cart, table)

Multi-arm integrated cart

Robot Name
Sirius
Virtuoso
da VinciSP
Edge Medical

SoloAssist Il
Vicarious

No cart, table-attachable

Mira

Aquabeam

Multi port

Multi-arm integrated cart

Avatera
Bitrack
da Vinci Si, Xi
Hinotori
KangDuo
Maestro
Revo-I|
Sentire
Toumai
Wego Microhand S
Symani
MARS

Modularcarts -

AT

Dexter
Carina
Hiwin MTG-H100

i Hugo
' /Senhance
: __.SSI"qutra

Single port

Flexible

N

r

Multi-ann‘-:iii?f_'gfr

VARV

a8 Ga!é!ﬁf
-Monarch; Bronchoscopy
L XL Pl 7
\\ “Novus Flex

No cart, tabl&a&ﬁdﬁéﬂé

}
A

T ANOVo

Unknown

Endomaster

Single or Multi-

port

Modular carts

Surgerii

Multi-port

Multi-arm integrated cart

Monarch, Urology







Fig. 16 Momentis Surgical—Anovo Hominis Surgical Arms

Fig. 28 Vicarious Medical—Vicarious



over Laparoscopic Surgery

Variable Robotic Laparoscopic

Vision and image 3D, magnified, high|definition leading to increased accuracy Usually 2D

and vision
Who controls the Camera Primary Surgeon Assistant
Max number of instruments|under control of Can control four instruments including camera, hence better Only two instruments and hence dependency
primary surgeon(Main operating surgeon) coordination on assistant increases
Range of motion of instruments and hence precision Limited range of motion
Level of dexterity Highest possible;|Robotic instruments can rotate a full 360  Limited range of motion
degrees and more flexible than a human hand or wrist

Ability to access hard to reach spaces Incomparable] Robot can allow the surgeon to reach and Much lesser than robotic
operate in otherwise inaccessible areas A

Suturing [stiches inside the body) Much easier and fastef reducing bleeding and surgical time Much more time con._"éﬂ

affect the precisionr-q’ﬁ



LAPAROSCOPIC SURGERY

Loss of touch sensation Absence of touch sensation

Loss of 3 D visualisation Expert assistant required by patient
side

Longer learning curve Requires re-docking if patient position

IS changed

Compromised dexterity High start up cost

Limited degrees of freedom Newer technology
The fulcrum effect Increased time for OT set up

Amplification of physiologic tremors Bulky equipment




LAPAROSCOPIC SURGERY
Well developed technology
Affordable & ubiquitous
Proven Efficacy

Easy to work in large spaces like
peritoneal cavity

Can be done with less
experienced assistant

ROBOTIC SURGERY
3 D visualisation = Dual camera
Improved Dexterity - endowrist

Seven degrees of freedom
Ergonomic position

Shorter learning curve

Elimination of physiologic tremors
Elimination of fulcrum effect
Ability to scale motion

Telesurgical Ability

Micro anastomosis possible

*
*



KOKLU MiINIMAL INVAZIV YAKLASIM

Robotik Cerrahi ve Laparoskopik Cerrahi: Avantajlar ve Sinirhliklar

LAPAROSKOPIK CERRAHI:

Cerrah, uzun aletleri
dogrudan kontrol eder.

Trokarlar bir dayanak noktasi (fulcrum) gorevi
gorir; cerrah aletleri manuel olarak yonlendirir,

AVANTAJ: Yaygin Kullanim
ve Daba Diisiik Maliyet

Yumi yih agkin stredir standart
yontenr; daha dusik kurulum
ve isletme maliyeti.

KISITLILIK: Kisith

Hareket Kabiliyeti =
Aletler kaldirag gibi hareket A -

edery omuz/dirsok/bilek
hareketleri alet ucuna yansimaz.

KISITLILIK: 2D | - 3&8.1:;13::5
Goriintileme ve | = (Monokiiler)
Derinlik Algisi Kaybi [l l =

Monokaiiler lans kullanimi: / Kisith, kaldirag
(fulcrum) etkili

ild boyutlu goriintii ve derinlik
Cerrah igin yorucu,
KISITLILIK: Zayif @ giny

Ergonomi ve Titreme

Ayakta rehatsiz pozisyonlar;
dogel el titremesi dogrudan
aletin ucuna iletilir.

DOKUNSAL GERI BILDIRiM:
Azalnug ama Mevcut LK
Uzun aletler dokunma hissini azaltsa da, bir :

miktar kuvvet ve doku direnci hissedilebilir.

algisi zorlugu.
ayakta ¢aligma

R,
\ | ; Azalmig
) Dogrudan
A\ aletlere yansir

Daha Dusuk

Laparoskopik Cerrahi

KARSILASTIRMASI
Laparoskopik Cerrahi

Goruntuleme

Alet
Hareketleri

Ergonomi

Dokunma
Hissi

El Titremesi

Maliyet

Robotik Cerrahi

Robotik Cerrahi

Yiiksek e
Coziiniirliiklii

3 Boyutlu (Binokiiler)

“Bilekli” aletler, yiiksek >

serbestlik derecesi

Cerrah igin konforlu,
oturan pozisyon

Yok
Bilgisayar tarafindan
filtrelenir

b-

Cok Yuksek

[

(

_ ROBOTIK CERRAHI: GELISMIS
BILGISAYAR DESTEKLI HASSASIYET

Cerrah, bir konsoldan
robotik kollari yonetir.

“Usta-klile” slstemi; cerrah konsoldan kollan
kontrol eder, robot otonum hareket etmez.

USTUNLUK: Artinlmis Hareket
Kabiliyeti ve El Becerisi

N “Bilekli” aletler, insan biloginin ?
= serbestlik derecesine sahip; der
alanlarda karmasik gorevleri kalaylastinr.

USTUNLUK: Yiiksek
Cozuniirliiklii 3D

: Goruntiileme

ki optik sistem ile yiiksek
¢ozinurlikly, buyutilmis ve
derinlik algih ti¢ boyutlu gariis.

USTUNLUK: Ustiin
Ergonomi ve Titreme

. Filtrasyonu

Ergonomik konsol yorgunlugu
azaler, el titremesi fiitrelenir,
hareketler mikro hareketlere ﬁl’gg!glenir.

. DEZAVANTAJ: Yiiksek Maliyet
Qe ve Hacimli Kurulum
Maliyetli sabn alma, balum, kurulum;
ekipmanlar oldukga hacimli ve

) zaman alicidir,

DOKUNSAL GERI BIiLDIRiM: Yok

Konsol ile aletler arasinda dogrudan temas
yok; doku hissi tamamen ortadan kalkar,
kararlar girsel ipuglarina dayanir.




Fulkrum (Kaldirag) Etkisi 7 Serbestlik Derecesi (EndoWrist)

-

[

Karin duvarindaki trokar ekseninde hareket. Insan elinin dogal hareketlerini karin iginde .~
Cerrahin el hareketleri iceride tersine doner. birebir taklit eder. Titremeyi filtrelef;-.m’i;‘

Sezgisel olmayan, kisitl manevra alani.

anastomozu gibi iglemleri miimkin kilar.
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ijital Ameliyathane: Bilissel Kontrol Merkezi

- I_ =
: v =

WMMMWM
| Cerrah, tipki
/\/\f\f\/\f—\ pilot gibi, coklu

w02 8 f;i“g | veriakiglarini tek
Temp T g | Display' (HUD)
36. 1 ; | Uzerinde
yonetir.

L=

Gergek Zamanh Hemodinamik Veriler.
Goruntuler arasi
gegis, sesli
komutlar veya
steril dokunmatik
ekranlarla -
sagtamr 2

Y
e
!

Preoperatif 3D Capraz Kesit Goriintileme (BT/MR). Telestrasyon ve Uzaktan Egitim.




Katman 3: Fonksiyonel i;aretleyiciler

Indosiyanin Yesili (ICG) ile sadlanan gercek
zamanl vaskiiler perfiizyon haritasi.

Katman 2: Veri Goriintiileme

Preoperatif MR veya ultrason (LUS) ile
elde edilen gizli timorler ve kritik kanallar.

Katman 1: Giplak Gozlem

Kameradan gelen standart, yiiksek
¢Ozlnurluklu doku yuzeyi goruntusd.

AR Kompozit Goruntum:

Bu Uc¢ katmanin milimetrik
hassasiyetle ust uste bindirilmesi,
cerraha dokunun igini "X-i1sini”
gorusuyle izleme ve sifir hata ile
diseksiyon yapma imkanti verir.




Zeka ve Veri
Cerrahi Bilisi Genigletmek

Yapay Zeka Entegrasyon Dongusu:

Onemli icgérii: Yapay zeka ve Biiyiik Veri (Big

Data), lineer insan mantidinin 6tesine gegerek fnae Gorselden Karara
cerrahi videolari saniyelericinde analiz eder, &

nsklen'hesapiar ve kaﬂrar destelf; sistemleri Adim 1: Canli Veri Akist (Girdi)
olarak intraoperatif surece dahil olur.

Ameliyat anindaki endoskopik video
| ve hasta vitalleri sisteme akar.

4
Adim 2: Bilgisayarlh Gérme 4
| Pikseller analiz edilir; aletlerin_ /| [SEStaE

konumu ve doku renkleri mate
Adim 4: Klinik Karar @ matiksel vektérlere d@f’us_’ﬁt
Destek (Cikti) — VAW s BE
Sistem, riskleri belirleyerek

cerraha anlik, 6ngorici
geri bildirim sunar.

Adim 3: Yapay Sinir Aglari (

Makine 8grenimi algoritmalari, B’ﬁ\
verileri milyonlarca ge¢cmis vakaile = -
saniyeler iginde karsilastirir. =S/
:g!__.
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MNesterin her hareketi, kiiresel
cerrahi akhin kusursuz bir
uzantisi haline gelir.

Space Grotesk

Ine guvenmeyece

K.

Her yeni ameliyat,

Kolektif Biling
Space Grotesk
sistemi egitir.

Gelecegin cerrahi, yalnizca

bes

kendi 10.000 saatli

-

ecru

L

B

Dilnya ¢apinda yapilan
milyonlarca ameliyatin verisi
tek bir Sinir Aginda birlesir.

Space Grotesk
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Eqitim Paradigmalarinin Carpismasi

T

Geleneksel: Bir Kez Gor,
Bir Kez Yap, Ogret

e Risk: Direkt hasta izerinde
(Yiiksek Hata Pay). |

» Olgiim: Subjektif uzman
degerlendirmesi.

» Ortam: Rastgele, vakanin
seyrine bagiml..

» Tekrar: Firsat buldukga, sinirli.

Modern: Simulasyon Tabanli

Bilincli Pratik

» Risk: VR, Kadavra, Simiilatorler
(Sifir Hasta Riski).

e Olglim: Objektif, milimetrik
metrik takibi.

e Ortam: Kontrollu zorluk sewyem _/
ayananabmr L

 Tekrar: Yeterlilik standartlaﬂ Rl
ulagsana kadar sinirsiz..  ©

Not: 3D Biyobaski (Bioprinting) ile hastaya 6zgli anatomik modeller Gretilerek, operasyon gergek hastadan énce birebir 'prnira" edilebilir. J




Fig. 17 Maestro system from Moon Surgical

Scoping review

Q

|
=

21 companies were
identified with 23 robotic
single and multiport
platforms

IDEAL Framework
Evaluation

Preclinical Stage 0: n=6

Idea Stage 1: n=5

Development Stage 2a: n=2

Exploration Stage 2b: n=6

Assessment Stage 3: n=3

LLong-term surveillance
Stage 4: n=1

Conclusion




Table5 Comparison of different robotic systems

Da Vinci (Si) Micro Hand S

Manufacturer Intuitive surgical Wego

12 mm, 3D
Closed

Finger grip, foot
pedals

10 mm, 3D, HD

Open
Finger grip, foot
pedals

Optics
Console/workstation
Surgeon control

Patient console 4-armed operation 3-armed operation

cart cart
8.4 mm
Endowrist technology

10 mm

Virtual haptic feed-
back

Effector arm diameter
Notable features

Effector arm service 10 uses Undisclosed

life

Cost of device* USD 1.5-2 million Undisclosed

Senhance

Asensus surgical

10 mm, 3D, HD

Open

Laparoscopic style
handles, footswitch
activation

4 separate modular
arms

3-10 mm

Eye-tracking camera,
haptic feedback,
instrument compat-
ible with standard
laparoscopic trocars,
no direct docking
required

Reusable

USD 1.3 million

Revo-i MSR-5000

Meerecompany

10 mm, 3D HD
Closed

Finger grip, foot
pedals

4-armed operation
cart

7.4 mm

Collision warning
messages

20 uses

Undisclosed

KangDuo (SR-01)

Suzhou KangDuo
robot

10 mm, 3D, HD

Open

Finger grip, foot
pedals

3-armed operation
cart

10 mm

Remote surgery via
5G (wired connec-
tion)

10 uses

Undisclosed

“Cost estimate based on public information or direct manufacturer quote. Excludes ancillary and ongoing maintenance fees

Versius

CMR surgical

10 mm, 3D, HD
Open

Joystick hand controls

3-7 separate modular
arms

5 mm

Haptic feedback,
instrument compat-
ible with standard
laparoscopic trocars,
small footprint,
ergonomic console
(sitting or standing
position), ability to
operate in 2 fields

13 uses

USD 1.8-2million

Hugo™

Medtronic

10 mm, 3D, HD

Open

Pistol-like handle, foot
pedals

3—4 separate modular
arms

8 mm

Head tracking, haptic
feedback, tilt function
on effector arm

15 uses

USD 2.5 million

Table 1 Currently marketed and/or FDA-approved endoscopic, thoracoscopic, and laparoscopic surgical robots

Robot name

Anovo
Aquabeam
Avatera
Bitrack

Carina
da Vinci

Dexter
Edge Medical

Endomaster
Endoquest

Galaxy
Hinotori

Hiwin MTG-H100
Hugo

ILY
Ion
KangDuo

MARS
Mira
Monarch

Maestro
Novus Flex
Ottava
Revo-1

Senhance
Sentire
Sirius

SoloAssist [[

Company

Momentis Surgical, Inc
Procept BioRobotics Corp
avateramedical GmbH
Rob Surgical

Ronovo Surgical
Intuitive Surgical

Distalmotion
Jingfeng Medical

Endomaster Pte Ltd
Endoquest Robotics

Noah Medical
Medicaroid, Inc

Hiwin Technologies Corp
Medtronic

Sterlab
Intuitive Surgical

Harbin Sagebot Intelligent Medi-

cal Equipment Co., LTD

Levita Magnetics
Virtual Incision
Ethicon, Johnson & Johnson

Moon Surgical
Novusarge
Johnson & Johnson
Meere Company

Asensus Surgical US, Inc
Cornerstone Robotics Ltd
Precision Robotics

Stryker

Primary use

Gynecology
Urology
Gynecology and Urology

General Surgery, Gynecology,
and Urology

Urology
General Surgery, Otolaryngol-

ogy, Cardiac, Thoracic, Gyne-

cology, Urology

General Surgery, Gynecology,
and Urology

General Surgery, Gynecology,
and Urclogy

General Surgery
General Surgery, Otolaryngol-

ogy, Gynecology, and Urology

Thoracic

General Surgery, Gynecology,
and Urology

General Surgery, Urology,
Gynecology

General Surgery, Gynecology,
and Urology

Urology
Thoracic

General Surgery, Thoracic,
Gynecology, Urology, Spine

Surgery, and Otolaryngology

General Surgery, Urology
General Surgery
Urology, Thoracic

General Surgery
Otolaryngology
General Surgery
General Surgery, Gynec
and Urclogy
General Surgery, Tho
Gynecology

Soft tissue, not othe : espect

fied LS
General Surgery, Thoracie,
Gynecology :

General Surgery, Ca?q:liol@gjt :

Gynecology and Urology

Country

Israel
USA
Germany
Spain

China

Switzerland
China

Singapore
USA

USA
Japan

Taiwan
USA

France
USA
China

Year of regulatory approval

2023, FDA

2021, FDA; 2022, JPMDA
2019, EU

N/A

N/A

Model Si: 2005, FDA; 2015
JPMDA

Model Xi: 2014, FDA; 2018,
JPMDA; 2017, KMFDS

Model SP: 2019, FDA; 2017,
KMFDS

N/A
N/A

N/A
N/A

2023, FDA
N/A

Not specified, EU
N/A
2021, EU

2019, FDA
N/A

2017, FDA
N/A

~— Bronchescopy model: 2018, FDA
Urology model: 2022, FDA

SSI Mantra SS Innovations International Inc, General Surgery, Cardiothoracic
Otolaryngology, Gynecology, -

and Urology

General Surgery, Cardiothoracic,
Pediatrics, Gynecology, and
Urclogy

Surgerii Shurui Robotics




BOX 16.1 Selected list of the most
commonly performed robotic abdominal
operations

Foregut/Upper Abdominal Operations

¢ Heller myotomy
Antireflux surgery
Bariatric surgery (Roux-en-Y gastric bypass, sleeves)
Esophagogastrectomy with gastric pull-up
Radical gastrectomy for gastric cancer (subtotal distal, total, D1+ and D2
lymphadenectomies)

¢ Splenectomy

Hepatopancreaticobiliary Operations

e Liver resection (left lateral segmentectomy, right lobectomy, right posterior
segmentectomy)

| Pancreatic resections (pancreaticoduodenectomy| central and distal pan-
createctomies)

¢ (Cholecystectomy (simple, radical)

Colorectal Operations

¢ Right colectomy

¢ |eft colectomy

¢ |Low anterior resection with total mesorectal excision
¢ Abdominoperineal resection

Other General Surgical Procedures
¢ Hernias (inguinal, ventral incisional, hiatal)
¢ Thyroidectomy (transaxillary, retroauricular)




Uzaktan goéris ve uygulamaya gliven..?

Dokunsal geribildirim kaybi

El-g6z koordinasyon zorlugu summaryboxs.2

Limitations of minimalaccesssurgery - »

- Reliance on remote vision and operéﬂh

H e m O Staz y4 O r I ug u Loss of tactile feedback 7
Dependence on hand-eye coordin
Difficulty with haemostasis
Reliance on new techniques

Ye n i te kn i kI e re guve n coe ? Extraction of large specimens Z

Bliylik spesmenleri ¢cikartilma zorlugu



inovasgon Hunisi:
‘Fikirden Klinige Gerceklik Testi

|_‘I. Kavramsal ]
Gelistirme:
Yuzlerce fikir
beyin firtinasina
girer.

|_Prnblem tespm._l

2. Prototipleme:

Sadece fizibil
olanlar
laboratuvar
testine geger.

3. Klinik
Degerlendirme:
Preklinik testler.
Cihaz yeni olabilir,

ancak daha iyi mi?

4.Pazara Sunum:
Sadece %10'dan azi

10 yilhk bu dlimcdl
huniden sag gikar.

Cerrahi teknolou,yalmz;:ql an c |

yagsamina kanitlanmis bir dege
kattiginda gergek inovasyon say

E§|I|mlere degil, verilere gu,'

X} 'LJ |




Daha kiiclk kesiler
Daha az enfeksiyon, kanama
fittklagsma, sinir hasar

Daha cabuk mobilizasyon

Summary box 8.1

Daha hafif travma

Advantages of minimal access
e Decreaseinwoundsize
Daha az hipotermi riski + Roducton n wound necon &
herniation and nerve entrapme
e Decrease in wound pain
® |mproved mobility

Daha yuksek g(.jru§ ka‘biliyEtini ® Decreased wound trauma

® Decreased heat loss
® |mproved visualisation




Endoskopi Spektrumu: Ylzeyden Tam Katmanl Cerrahiye

NOTES:

Kasith delerek
tamamen yara izsiz
karin igi cerrahisi.

POEM:

Ozofagus duvar icinde

Yiizeyel Diagnostik: tlnel agilarak kas kesimi.

Sadece mukozal

gozlem. ESD:

Submukozal dizlemde
genis alanh timor
rezeksiyonu.
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EMR:
Mukozal lezyonlarin
blok halinde gikariimasi.

Teknik Karmasikhk

Gelismis endoskoplar artik sadece bir tani araci degil; sutur, dilatasyon ve tam
katman diseksiyon yapabilen entegre cerrahi platformlardir.




Over 5 million robotic
operations using daVinci
surgical systems®

4th-G generation ? )
daVinci Xi® released ) —

2nd-G generation * 2018

daVinci surgical system® daVinci Si® //O

for laparoscopic surgery
approved by FDA

Senhance surgical
PROBOT® robotlc system
obotic TURP FDA approved
robofic Tt 3rd-G generation

? daVinci Si® released

ZEUS® FDA-approved
operation lindenbergh (NYC-strasbourg)
first transatlantic robotic cholecystectomy

Performance

e QN SUTGETY
CTTTTTTIITTPTTELY LaparOSCODiC surgery
‘ ‘ Seamless surgery

ROBODOC®
¢ robotic THA

PUMA 560®

robotic brain biopsy
FIG. 16.2 Important dates in robotic surgery development.

Progress in surgery

General anesthesia
sterile technique

1880 1900 1920 1940 1960

1980

1985

1990

1995 2000
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