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Pre - Historic Surgery  

Ç Brain surgery: the oldest practiced 
medical art  

Ç Trephination  or grind holes in the 
skull by using stone instruments  

Ç This procedure was aimed at  
relieving demon spirits, treating 
skull fractures, or  removing bone 
splinters  

Ç Ample evidence of brain surgery 
dating back to the Neolithic period  
(Late Stone Age ï 10,000 B.C.)  

Ç Unearthed remains of successful brain 
operations were found in France at one 
of Europe's noted archeological digs  

Ç Evidence of brain surgery was not 
limited to Europe   

Ç Pre - Incan  civilization used brain 
surgery as an extensive practice as 
early as 2,000 B.C.  

Ç Here too was used for  mental 
illnesses, headaches, organic 
diseases, osteomylitis , as well as 
head injuries  

Drilled skull, Iron age.  
The perimeter of the hole in the skull 

is rounded off by in -growth of new 
bony tissue, indicating that the 

patient survived the operation .  



Egypt, India, Greece, and Roman Empire  

Ç Brain  surgery  evidences  have  
been  found  in  Ancient  Egypt  
papyrus  writings  (3,000  B.C.)   

 

Ç Indian  physician  Sushruta  (600  
B.C.)  is known  as "Father  of  
Surgery "  because  of  his  
ñSusrutha  Samhita ò:  the  oldest  
known  surgical  text  that  describes  
the  examination,  diagnosis  and  
treatment  of  numerous  ailments  

 

Ç Hippocrates  (460 ï377  B.C.) , the  
father  of  modern  medical  ethics,  
left  many  texts  on  brain  surgery,  
and,  despite  Greek  tradition,  was  
against  opening  the  body  

 

Ç Ancient  Rome  in  the  1st  century  
A.D. had  its  brain  surgeon  star :  
Aulus  Cornelius  Celsus  

Suturing  

Roman Catheters  



Surgery  in the Middle Age  

Ç During the Middle Ages  in Europe  
there was a marked regression in 
surgical knowledge , and 
postoperative infection was common. 
Surgical practice soon fell into the 
hands of the unskilled and 
uneducated: the barber - surgeon , 
who performed the usual functions of 
a barber as well as surgical 
operations.  

Ç Meanwhile ,  Asia  was the home to 
many talented brain surgeons: 
Galenus  of Pergamon , born in 
Turkey,  the physicians of Byzance , 
such as Oribasius  (4 th  century), and 
Paul of Aegina . An Islamic school 
of brain surgery  also flourished from 
800 to 1200 A.D.  
 



A rational critical essay about the poor 
scientific knowledge of Luigi XIV 

period; the satire is focused on the 
man won by illusions .  

Moliere paints medical doctor of that 
period as selfish, conceited, 

hypocritical, greedy, and 
formalist . 

The Imaginary Invalid (1673)  is a  three -
act comedy written by Molière  

Declined  yet  Arrogant  (XVI to  XIX Centuries )  

ñSurgery has made immense 
progress and seems to have reached 

the highest possible degree of 
perfectionò  

(Boyer, 1818 ï rather 
shortsighted )  

 ñPainless surgery is a chimera 
that is no longer permitted to 
pursueò, (Velpeau , 1838 ï 

very skeptical )  



Main  Barriers  to the Birth of Modern Surgery  

Antisepsis  (destruction or inhibition of the 
growth of microorganisms) was not fully 

understood until the discovery of 
bacteria . This was the main reason for the 
very low rate of survival during surgery  

Amputations 
were common in 

the 1800s 
especially in the 

case of 
compound 

fractures and had 
a 40 - 45% of 

mortality rate  

Until  19th century  surgery was  a sort  of  ñcraftò and at the same time a very big 
challenge: suitable  anatomical and physiological knowledge as well as enabling 

technologies like antibiotics,  pain therapy, and imaging were still  missing . 

Anesthesia  
(1846) made the 
problem worse : 
more complicated 

and lengthy 
surgical 

operations, 
increasing the 
likelihood of 

infection  

Source: nmhm.washingtondc.museum/news/bs101.html  

From: óDances  with Wolves ô, 1990 



Ç Another deadly form of infection was puerperal fever , a streptococcus 
infection of the uterus that struck women who had just given birth.  

Ç Louis Pasteur  (France,  1822 -1895)  discovered the connection between 
bacteria and disease. Before his studies, physicians ï surgeons in 
particular ï had no concern for cleanliness . They wore unwashed 
street clothes or filthy operating gowns, used unclean instruments, and 
did not wash their hands before examining or operating on patients, 
even after examining an infected corpse. Many doctors took pride in 
the accumulation of blood and pus on their medical garments .  
 

Pasteur Breakthrough   

ñIf I had the honor of being one 
of them [physician or surgeon], 
being deeply aware as I am of 

the danger represented by all the 
germs and microbes that 

pervade all things, particularly in 
hospitals, I would not only use 
perfectly clean instruments but 
also, after thoroughly cleaning 

my hands, I would only use 
shredded linen, bandages and 
sponges previously exposed to 
air brought to a temperature of 
150 ° C. I would only use water 

that has been brought up to 
120 °Cò (Louis Pasteur, 1878) .  



Source: nmhm.washingtondc.museum/news/bs101.html  

V Modern methods of preventing 
infection: infection internally 

fought .  

V Thereafter attention to 
cleanliness gradually declined  
(sterilization against bacteria).  

Ç 1928 Sir Alexander Fleming (U.K.)  Ą  discovered enzyme lysozyme  and 

the antibiotic substance penicillin  from the fungus Penicillium  notatum  
[Nobel Prize in Physiology or Medicine, 1945]  

In 1999  Time  magazine named Fleming one of the 100 
Most Import People of the 20 th  Century , stating:  ñThe 

active ingredient in that mould, which Fleming named 
penicillin , turned out to be an infection - fighting agent of 

enormous potency. When it was finally recognized for what it 
was, the most efficacious life - saving drug in the world , 

penicillin would alter forever the treatment of bacterial 
infectionsò.  

Fleming Steps Forward  



Antiseptics  

Anesthetics  

Antibiotics  

Analgesics  

Anticoagulants  
Modern  
surgery  

Convergence  to Modern  Surgery  
Where  we  were : painless  & infectiousless  surgery  

ñSurgery has made immense 
progress and seems to have 
reached the highest possible 
degree of perfectionò  

(Boyer, 1818 ï rather 
shortsighted )  

 ñPainless surgery is a 
chimera that is no longer 
permitted to pursueò, 

( Velpeau , 1838 ï very 
skeptical)  

What they were still missing: tools 
for diagnosis and approaches for 

scarless  surgery  



The Birth of  Laparoscopic  Surgery  

Ç 1987 : Mouret  in Lyon published the 
first laparoscopic cholecystectomy using 
video ïtechnique.  

Ç 1985: Erich M ühe  1st  laparoscopic 
cholecystectomy  

Ç 1954: Harold H. Hopkins invented  optical  fibers  and 
the cylindrical  lens  
 

Ç 1966: Kurt Semm  introduced  an  automatic  
insufflation  device  capable  of  monitoring  intraabdominal  
pressures   
 

Ç 1976: De Kok  performed  the first laparoscopic  
appendicectomy  

Rod lenses  



The Birth of  Laparoscopic  Surgery  

ñSomeday in the future, people will look back at 
a regular surgical incision as something archaic 
and barbaricò, (Dr. Paul A. Wetter  ï on the 

open - minded side ...) .  

 ñWhen the first laparoscopic cholecystectomy  

was performed, how many of surgeries believed 
that there was any future in this new approach? 

Although the first publications were greeted 
with more criticisms than compliments ï A 

futureless technique, circus surgery, the 
mediatized  show of a tight - rope dancer totally 

careless of the risks for the patients -ò, 
(Jacques Perissat  ï on inveterate 

skepticals ) .  



Just 10 years  later  in the US  (for 
skepticals ! )  

Available from: URL:  
http://www.fda.gov/ medicaldevices / safety / alertsandnotices /ucm197339.htm  

85% of total  
cholecystectomies 
were performed 
laparoscopically 

95% of total Nissen 
fundoplications were 
performed 
laparoscopically 

http://www.fda.gov/medicaldevices/safety/alertsandnotices/ucm197339.htm
http://www.fda.gov/medicaldevices/safety/alertsandnotices/ucm197339.htm
http://www.fda.gov/medicaldevices/safety/alertsandnotices/ucm197339.htm
http://www.fda.gov/medicaldevices/safety/alertsandnotices/ucm197339.htm
http://www.fda.gov/medicaldevices/safety/alertsandnotices/ucm197339.htm
http://www.fda.gov/medicaldevices/safety/alertsandnotices/ucm197339.htm
http://www.fda.gov/medicaldevices/safety/alertsandnotices/ucm197339.htm


Antiseptics  

Anesthetics  

Antibiotics  

Analgesics  

Anticoagulants  
Modern  
surgery  

Endoscopic  
instruments  

Minimally invasive  
Surgery  

Minimally Invasive  Surgery  

Quest  for  
diagnosis  

techniques  
not  relying  

on open 
procedures  



The Role of Imaging  in the Evolution of 
Surgery  

Ç 1895: Röntgen  (accidentally) 
discovered an image cast from 
his cathode X- ray  generator  

 

Ç 1947 : Ultrasonic  energy was 
first applied to the human body 
for medical purposes by George 
Ludwig at the Naval Medical 
Research Institute, Bethesda 
(MD)  

 

Ç 1975 : Robert S. Ledley  patent 
#3,922,552 was granted for a 
"diagnostic X - ray systems" also 
known as whole body CT- Scans  

  

Ç 1977 : first image of in vivo 
human anatomy using MRI , a 
cross section through a finger  



Convergence to Computer Assisted 
Surgery  

Antiseptics  

Anesthetics  

Antibiotics  

Analgesics  

Anticoagulants  Modern  
surgery  

Endoscopic  
instruments  

Minimally invasive  
surgery  

Medical  
imaging  

Computer - assisted  
surgery  



Image 
Acquisition  

Multimodal  
3D Visualization  

Planning in Virtual 
Environment  

Multimodal Data Integration  

Augmented reality 
systems and new 

surgical tools  

From Traditional to Computer - Assisted 
Surgery  

Traditional ñMentalò Registration 

Image 
Acquisition  

3D ñMental Reconstructionò  
for diagnosis and planning  



Imaging  Monitoring   

Planning  

Preoperative 
diagnosis  

Anesthesiology   

Surgical  tools  

Operating  Room : an  already  Advanced  
Working  Environment   

To add a Robot is only 
meaningful provided that:  
-  It can be smoothly 
integrated with the 
existing tools  
-  It brings clear and cost -
effective benefit  

Robotic - assisted - dedicated 
Operating Room  



Patient 

Surgeon 

Processing Unit 

Main Processing Unit 

Preoperative data 

Virtual model 

Surgical Tools 

                  Traditional Tools 

Medical Imaging 

Sensorized Traditional Tools 

Mechatronic Tools 

Robotic Tools 

Intelligent tools 

Computer Assisted Surgery: Functional Scheme 

HMI and CU 

Haptic Interface 

Control Unit 

Visual Interface 

Localization System 

Imaging/Sensor Data 

Intraoperative data 
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ROBOTICS 
SURGERY 

LAPAROSCOPIC 
SURGERY  

+ Accuracy  

+ Predictability   

+ Repeatability  

The Evolution of Surgery  

= Quality 

TRADITIONAL 
TECHNIQUES  



History of  Robotics  Surgery  

Ç 1985: Erich M ühe  
1st  laparoscopic cholecystectomy  

Ç 1985: Kwoh , Young et al.  
1 st  robot in neuro surgery (Puma 560)  

Ç 1987: 1st  video - laparoscopic cholecystectomy  

Ç 1989: Benabid, Lavall ée, Cinquin et al.  
1 st  patient in neuro surgery (Neuromate)  

 

Neuromate® has been used in thousands of electrode 
implantation procedures for Deep Brain Stimulation, and 

Stereotactic Electroencephalography, as well as stereotactic 
applications in neuro -endoscopy, radiosurgery, biopsy, and 

Transcranial Magnetic Stimulation .  

NEUROMATE (currently  by 
Renishaw  company)  

IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING, 1988  



Scientific and Technological 
Milestones in Robotics Surgery  

Y. S. Kwoh , CT Research, 
Department of Radiology, 
Memorial  Medical  Center, 
Long Beach , CA, USA  
 



Scientific and Technological Milestones 
in Robotics Surgery  

Philippe Cinquin , 
Grenoble, France  

Stephane  Lavallè , 
Grenoble, France  

Jocelyne  Troccaz , 
Grenoble, France  


