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STRONG COMMITTMENT TOWARDS COMPLEX PROCEDURES, TOGETHER WITH THE NEED 
TO MAINTAIN A GOOD PROFILE OF SAFETY
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How to prevent/manage complications, performing a safe MILS?

Stepwise learning curve and recruitment of cases 
according to complexity

Preoperative study of liver anatomy and analysis of 
technical challenges

Creation of the ideal setting (Patient position, port sites, 
mobilization)

Instrumentation

Anaesthesiological and perioperative management

Vascular control
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 Laparoscopic liver resections should only be performed by surgeons with advanced
laparoscopic skills and a wide experience of open liver surgery. Surgeons intending to start
a laparoscopic liver practice should first pursue specific training through fellowships,
courses, or proctoring programs. Strong

 Surgeons should develop their laparoscopic liver practice in a stepwise fashion. Proficiency
should initially be gained by performing minor resections of lesions in the left lateral and
anterior segments. Major resections should not be attempted before completing this first
part of the learning curve. Strong

Ann Surg, 2017
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1. Stepwise learning curve and recruitment of cases 

according to complexity
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1. Stepwise learning curve and recruitment of cases 
according to complexity

2019

CUSUM analysis of learning curve

Low difficulty MILS: 60 cases

Intermediate difficulty MILS: 15 cases

High difficulty MILS: 15 cases

A standard educational model—stepwise and progressive—is
mandatory to allow surgeons to deine the technical and
technological backgrounds to deal with a specific degree of diiculty,
providing a help in the definition of indications to laparoscopic
approach in each phase of training.

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -



1. Stepwise learning curve and recruitment of cases 
according to complexity

Ann Surg, 2017

Br J Surg, 2017
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Br J Surg, 2017

Factors Points

1. Stepwise learning curve and recruitment of cases 
according to complexity

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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Preoperative anatomical study of the 
case

o Vessel anatomy
 Artery
 Portal vein
 Hepatic veins

o Main glissonian pedicles

o Hepatic vein branches

o Location of the MHV and Cantile line

o Shape of the segment 1

o Compression by the lesion of 
portobiliary/hepatic pedicles

2. Preoperative study of liver anatomy and analysis of 
technical challenges

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -



How to choose the optimal candidate to laparoscopic right hepatectomy 

Length of portal vein

Thickness of segment 1

Ideal Challenging

2. Preoperative study of liver anatomy and analysis of 
technical challenges

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -



Lesion dimension

Relationship of the lesion with 
hepatocaval confluence

How to choose the optimal candidate to laparoscopic right hepatectomy 

Ideal Challenging

2. Preoperative study of liver anatomy and analysis of 
technical challenges

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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3. Creation of the ideal setting

Trocar position according to planned procedure

 left lateral
sectionectomy

 procedures for 
lesions in left
lobe

 procedures for 
lesions in right 
lobe and Sg4

 major 
resections

Standard patient position 

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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3. Creation of the ideal setting
Liver mobilization

2019
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Beginning of MILS activityBasic 
instruments

Ultrasonic dissector, bipolar
forceps, lap ultrasound,
energy device

4. Instrumentation

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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Beginning of MILS activity

Advanced program of minimally invasive liver resections

Basic 
instruments

Advanced 
instruments

Ultrasonic dissector, bipolar
forceps, lap ultrasound,
energy device

Laparoscopic liver surgery operating room (advanced vision systems, integrated
imaging systems, pre-defined sets of instruments for different type of resections)

4. Instrumentation

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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MILS Operating Room

4. Instrumentation

1. Choose your technique and

become confident with that

2. The availability of

instruments should be

proportional to the

complexity of the case

3. Use the right instrument for

the right step in the right

way!

Basic rules

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -



Low cardiac preload and controlled ventilation allow better
control of bleeding from hepatic veins

5. Anaesthesiological and perioperative management

The role of the anaesthesiologist is
crucial to reduce intraoperative

accidents

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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Low cardiac preload and controlled ventilation
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Kissing vena cavaVirtual space becomes real

When cardiac preload is not low and/or airway pressure is high..

5. Anaesthesiological and perioperative management

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -



5. Anaesthesiological and perioperative management
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Main pedicles

Primary control of pedicles when feasible and safe

Portal vein Hepatic vein

6. Vascular control 

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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Primary approach
to hepatocaval

confluence

Anterior approach
with hanging

maneuver

Anterior approach
without hanging

maneuver

Surg Endosc, 2016

6. Vascular control 

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -



22

How to deal with persistently uneffective
haemostasis / biliostasis ?  

 Abdominal Drain: the opportunity to leave unsatisfactory

haemostasis / biliostasis to self amend should be avoided or 

carefully evaluated

 Conversion: should be performed if the accomplishment of 

adequate haemostasis / biliostasis is expected with open surgery

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -

6. Vascular control 



• Laparoscopic suture can be an option: 

• when you see the bleeding site and the bleeding site is not located in a 
deep/narrow space

• when you can temporarily stop the bleeding (you’re slower in lap than in 
open)

• if the ergonomy (bleeding site-instrument) allows it
• if you’re sure you do not damage any structure in the remnant liver
• if heamodynamic status still has a compliance

Remember that open suture is very effective!!

When suture and when conversion? 

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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Conclusions

The feasibility of procedures with a profile of high technical complexity has been
demonstrated

The balance between risk and safety in this setting is crucial

Flagship issues to perfom liver resections safely

o Learning curve should be stepwise, as well as recruitment to MILS of patients with a progressively

increasing profile of difficulty

o The study of preoperative anatomy allows to reduce intraoperative accidents and to perform a good

selection of candidates

o The creation of an ideal intraoperative setting is fundamental (patient and trocars position,

technique of liver mobilization)

o A MILS operating room should be implemented to perform complex procedures

o The role of the anaesthesiologist is crucial to control bleeding from hepatic veins

o Patients and disease characteristics play a role in the definition of the approach to main vascular

structures

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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