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Operating theatre
• A special dedicated area where surgical procedures are performed 
• Sterile environment: Aseptic, semi-aseptic, septic
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Operating table with accessories
• characteristics and requirements: 
• adjustable height, tilt option 
• adjustable table parts 
• radiolucency
• table padding (to prevent patient decubitus)
• rails used to attach various accessories around the 

perimeter of the table
• mobile
• antistatic surface
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Surgical lighting
• Most used halogen or LED lamps
• distance of about 2m from the operating field
• The advantage of LED technology: 

• Great performance
• Low consumption 
• Longer service life
• Lower system weight 
• Zero heat radiation
• Parameter adjustability
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Název
• Main requirements for operating lamps: 

• Shadowlessness
• luminosity 100 000 lx, microsurgery 160 000 lx (operating field 5x5 cm) 
• Homogeneous lighting
• Adaptation with other components (recording camera) 
• protection IP44, IP43
• must not adversely affect electrical medical devices (in terms of EMC) 
• resistance to disinfectants

• EN 60601-2-41 ed.2 - Particular requirements for the basic safety and essential performance of surgical and
examination lightnings

• the reflectivity of the operating room: 
• ceiling 0.7 (or more)
• walls 0,5 
• floor 0,3
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Anaesthetic machine

• It is used primarily for the administration of intravenous anaesthesia and inhalation of 
necessary drugs.

• It consists of a medical gas source, dosing device, mixer, vaporizer, breathing system and 
additional devices

• It also serves as artificial pulmonary ventilation
• These are most often semi-open or semi-closed systems
• It is connected to a central oxygen supply nitrous oxide is supplied from a cylinder 
• Pressure-regulating drugs are administered through the vaporizer.
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Suction device
• Device for suctioning of physiological fluids and fluids used during the procedure 
• Portable and non-transferable
• Developed negative pressure of at least -500 mmHg (- 0.667 bar)
• Minimum suction power 50l/min
• They include:

• Vacuum regulator 
• Manometer 
• Suction bottles
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Solution heater
• They provide preheating of infusion materials, blood derivatives or application solutions
• Division:

• Flow heaters
• Heated water baths

• Particular attention is paid to the accuracy of heating and to multiple protection in case of 
failure

• It is not permissible to exceed the set temperature
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Solution heater
• Instantaneous heater:

• Designed for heating infusion solutions and blood derivatives 
• Double protection
• Solution temperature as close as possible to the patient's temperature (destabilization of the

thermoregulatory system)

• Heated water bath:
• Precise heating of bags and bottles of blood 
• Preparation of washing and rinsing solutions
• The water filling is heated to the desired temperature 
• Proportional controller with self-diagnostics
• Built-in pump ensures even bath temperature
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Vital signs monitor
• monitoring the patient's condition
• most frequently monitored features:

• blood pressure 
• heart rate
• ECG
• oxygen saturation 
• breathing frequency 
• body temperature 
• respiration
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Surgical drills
removal of bone or bone projections during the surgical procedure 
pneumatic micro drills (up to 100 000 rpm)
speed up, simplify, secure complex operations 
a tool with great precision
attachments: cutters, saws, cutting wheels
sufficient skills, knowledge of limitations NECESSARY
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Ultrasonic aspirator
• suction device, the tip vibrates at the speed of ultrasound 
• console, "handpiece" (probe)
• frequency: 23 - 35kHz, amplitude: 100-300microns
• two effects are applied: vacuum effect, formation of transient air pockets (cavitation) 
• Tissue sensitivity: water content and sensitivity to vibration
• humidification system
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Hybrid surgery room
• The operating theatre, equipped with advanced imaging technology, allows a combination 

of conventional and interventional surgery.
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Hybrid surgery room imaging technology 
Fluoroscopy
DSA
3D DynaCT
Protection against ionizing radiation
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Stereotaxy
• "Frameless", "Image guided surgery"
• Treatment Guidance System – Treon, Medtronic
• Hardware platform enabling real-time surgical navigation using patient X-ray images
• creation, storage and simulation of the procedure in one or more operational trajectories
• During surgery, the system tracks the position of special surgical instruments inside and 

outside the patient's anatomy and continuously updates the position of the instrument on 
these images
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Stereotaxy
• optical system 

• camera
• Optical markers: active LED, passive sphere 
• laser positioning system

• system trolleys
• touch screen monitor

30/12/21 Special Medical Technology and Diagnostics 16



Hydrosurgery
• It uses sterile saline solution to clean wounds
• Minimally invasive approach, immediate effect

• VERSAJET system by Smith & Nephew

• Venturi Effect - Due to the smaller diameter of the inlet and 
larger diameter of the outlet part of the nozzle, a vacuum is 
created in the fluid flow area, which helps to remove fluid and 
tissue fragments from the wound
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Robotic Surgery
• Robotic surgery is a field where the surgeon is assisted by 

robotic equipment during surgery
• da Vinci Surgical System - a robotic surgical system 

manufactured by the American company Intuitive Surgical.
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daVinci system components
• Surgical control console

• It is positioned at the patient, forms the executive unit and directly performs the 
movement of the instruments

• Operating console
• the point from which the surgeon controls the movements of the instruments

• Thoracoscopic video surveillance
• video signal processing
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Operating console
• A-console cover
• B-imaging part with stereoscopic view

• C-control tools
• D,E-hand controls 
• F-handrest

• G-foot controls - pedal,
• H-hand control 2 elements
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Surgical control console
• Seven electric motor drive units
• The transfer of motion to the tool is solved by cable gears

• Low weight and small size

• 2 or 3 arms controlling tools 
• + 1 arm moving camera
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Thoracoscopic video surveillance
• Endoscope image processing and display

• Two independent camera control units

• The dual camera head is mounted directly to the endoscope and 
connected by cable

• Supporting accessories such as light source, insufflator, coagulation, 
assistant monitor and video(DVD) recording
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Thank you for your attention

doc. Ing. Martin Augustynek, Ph.D.

+420 597 325 852

martin.augustynek@vsb.cz
https://profily.vsb.cz/AUG011

www.bme.vsb.cz
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