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Objectives
1. Provide definitions and applications of robotic surgery

2. Discuss advancements and designs with flexible endoscope 
robotic surgery

3. Review reprocessing instructions and challenges
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Robotic Endoscopy = Minimally Invasive Techniques
Technology incorporating automation, microsurgery, engineering, 
imagery, electronics for minimally invasive surgery that offers better 
precision, flexibility and control compared to conventional techniques. 

Types:

Laparoscopy
◦ Urology

◦ Gyn

◦ Prostate

◦ Kidney

◦ Gallbladder

◦ Cardiothoracic

◦ Orthopedic

Flexible endoscopy

▪ Colorectal

▪ Oncology

▪ Esophageal

Key innovation: wrist like 
movement



What is robotic flexible endoscopy?

New MIS technology to allow advanced procedures in natural-orifice transluminal endoscopic surgery 
(NOTES), with a robotic endoluminal platform, e.g. flexible endoscope enabled by robotics used for: 

1. Tissue triangulation – two or three forceps

2. Used for advanced resection techniques, e.g. endoscopic submucosal dissection (ESD)

3. May provide better assessment of resection rate for early cancers

4. Better staging of disease treatment

5. Better access of hard to reach structures

6.  Most system require two operators

Common types of procedures:  esophageal and colonic are ESD most common application

Applications in gastric plication and many others. 
Source: Baldwin, 2016



Common Design for Flexible Robotic Endoscopes

Two mechanical arms attached to 
a head or conventional
endoscope.

Allows endoscopic manipulations
◦ Grasping

◦ Traction

◦ Incision

◦ Excision

◦ Hemostasis

Source: Baldwin, 2016



(a) The system of the ENDOSAMURAI™ (by courtesy of Olympus 
Medical Systems, Tokyo, Japan). (b) The insertion part of the 
ENDOSAMURAI™ (by courtesy of Olympus Medical Systems, 
Tokyo, Japan).

(b)       

Source: Olympus Japan



How do the systems work today?

1. Endoscope connected to mechanically  to actuation 
equipment with mechanically driven cables or levers 
to move the instrument’s arms.  

2. Precise movements controlled by endoscopist by 
joystick or similar control to improve tissue handling in 
the confined endoluminal space.  

3. System allows forward/backward, rotational, 
up/down, left/right movement of a conventional 
endoscope.

4. Surgeon views surgical site through microscope and
often controls the system from the surgical console.

5. Goal is to improve the  procedural performance 
efficiency.

▪ New technology with many 
designs still in trials

▪ Requires learning curve

▪ Reported complications:
▪ Hemorrhage and perforation

▪ May be more of issue with low 
volume centers

▪ System requires expertise

▪ Multiple designs in trials or 
use. 

Source: Baldwin, 2016



2016

Source: Baldwin, 2016



Aeroscope.  

• Pump system 
pressure propels the 
device. 

• FDA cleared

Source: Baldwin, 2016



Invendoscope

▪ Scope pushed forward with 
actunating wheels.

▪ Has sheath that unfurls.

▪ FDA cleared, CE marked

▪ Same company has produced a 
disposable colonoscope.

▪ Recently acquired by Ambu. 

Source: Baldwin, 2016



Endomima System

• FDA cleared 

• Available for sale.

Source: Baldwin, 2016



Viacath System 

• Fits over a conventional 
endoscope

• FDA cleared, CE marked

• Available for sale

Source: Baldwin, 2016



Delicate 
instrumenta-
tion must be 
inspected at 
point of use

Source: Intuitive – Da vinci User Manual



Additional Types of Instruments in 
Robotic Systems

Graspers, dissectors, needle drivers, scissors
Clip appliers
Suction irrigators

Electrocautery and accessories

Cannulas
Obturators
Seals
Connectors



Reprocessing Robotic Instruments
1.  Invasive surgical procedures = Terminal Sterilization

2. Da vinci Endowrists limited reuse – steam  or low 
temperature sterilization

3. Accessories typically steam sterilized

3. Complex precleaning, manual cleaning, ultrasonic 
followed by  automated washer/disinfector cycle.   
Special attachments for WD.

4. Easily damaged – inspection is important process 
step.  

IAHCSMM Training Video –
Reprocessing Robotic 
Instruments



Types of surgical instruments for Da vinci system

Source: Intuitive – Da vinci User Manual



Compatible 
sterilization 
process 
types

Source: Intuitive – Da vinci User Manual



Compatible Process Types 
and Cycle Parameters

User Manuals provide validated processing 
instructions

◦ Types of detergents

◦ Automated cleaning systems and parameters
◦ Ultrasonic 

◦ Washing

◦ Disinfection

◦ Packaging and technique

◦ Sterilization process types and parameters
◦ Ensure these parameters are available on system in the facility

Source: Intuitive – Da vinci User Manual



Summary
1. Advancements in MIS techniques and instrumentation has brought a new 

wave of technology that will continue to rapidly evolve

2. Robotics incorporated for both rigid, semi-rigid and flexible endoscopy

3. Consolues, carts, instruments and accessories have specific reprocessing 
instructions

4. Point of use pre-cleaning, manual cleaning and automated cleaning must be 
effectively performed.

5. Remember – these are invasive surgical techniques using CRITICAL medical 
devices representing a high risk the patient and the instruments must be 
terminally sterilized.  
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