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Variable

Procedure, n (%)

Right hepatectomy
Left hepatectomy
ALPPS
Left lateral sectionectomy
Bisegmentectomy
Segmentectomy
Wedge resection

Lesions side, left/right  n(%)

No. resections/patients n (%)
Single
Multiple

Associated procedures, n (%)
LPS colorectal resection

Conversion rate n (%)

126 (12,2)
107 (10,4)

9 (0,9)
150 (14,5)
108 (10,5)
217 (21,0)
315 (30,5)

560/476 (54.3/ 
45.7)

756 (73.3)
280 (26.7)

67 (6.5)

116 (11.2)

1032 Laparoscopic hepatic resections
(September 2005 – April 2019)

34.7% of the entire Institutional Series

49 intraoperative adverse events
(42.2% of conversions)

67 intraoperative findings
(57.8% of conversions)

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

Procedure, n (%)

Right hepatectomy
Left hepatectomy
ALPPS
Left lateral sectionectomy
Bisegmentectomy
Segmentectomy
Wedge resection

Lesions side, left/right  n(%)

No. resections/patients n (%)
Single
Multiple

Associated procedures, n (%)
LPS colorectal resection

Conversion rate n (%)

126 (12,2)
107 (10,4)

9 (0,9)
150 (14,5)
108 (10,5)
217 (21,0)
315 (30,5)

560/476 (54.3/ 
45.7)

756 (73.3)
280 (26.7)

67 (6.5)

116 (11.2)

1032 Laparoscopic hepatic resections
(September 2005 – April 2019)

34.7% of the entire Institutional Series

49 intraoperative adverse events
(42.2% of conversions)

 41 bleeding (35.3%)
 4 concerns regarding biliostasis (3.5%)
 4 anaesthesiological problems (3.5%)

67 intraoperative findings
(57.8% of conversions)

 58 oncological concerns (50%)
 16 adhesions (13.8%)
 3 need for vascular/biliary resections (2.6%) 

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



Ann Surg, 2016 Surgery, 2018

Conversion rate in minor resections: 
0 - 21.7%

Conversion rate in minor resections: 
2 - 26%

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



Liver resection activity – Hepatobiliary Surgery Division
Rate of conversion and MILS/open ratio 
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Year 2005 Year 2006 Year 2007 Year 2008 Year 2009 Year 2010 Year 2011 Year 2012 Year 2013 Year 2014 Year 2015 Year 2016 Year 2017 Year 2018

n of conversions n of MILS % conversion MILS/open ratio

2005: Ratio 
MILS/Whole 

series
5.8%

2016: 
MILS/Whole 

series
53.1%

2010: 
MILS/Whole 

series
16.3%

2018: 
MILS/Whole 

series
66.7% 

14.3%
Conversion rate 

6.7%
Conversion rate 

14.6%
Conversion rate 

11.4%
Conversion rate 

Learning curve period Implementation period

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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Conversion rate: 9.4% (132/1399)

Oncological concerns 76 (57.6%)

Bleeding 35 (26.5%)

Adhesions 26 (19.7%)

Biliostasis 6 (4.5%)

Anaesthesiological problems 3 (2.3%)



Previous abdominal surgery, major resections and position in postero-superior segments resulted
significantly associated with the risk of conversion at multivariate analysis
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Ann Surg, 2018

Complication rate

 Completed laparoscopically: 17.1%
 Converted: 39.1%

P<0.001

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



Ann Surg, 2018

222 conversions analyzed

44.6% of conversions

Patients who had an elective conversion for an unfavorable intraoperative finding had better outcomes 
than patients who had an emergency conversion secondary to an unfavorable intraoperative event. 

90 days mortality 10%

90 days mortality 1.9%

- Hepatobiliary Surgery Division, San Raffaele Hospital, Milano, Italy -
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Ann Surg, 2018



What are the haemostatic techniques during laparoscopic liver resections?

Ann Surg, 2018
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When and how should conversions to open surgery be considered?

Ann Surg, 2018
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Conversion for Intraoperative findings: 

• Do not rush

• Prepare required instrumentation

• Change patient’s position

How to manage conversion?



Conversion for Intraoperative findings: 
• Do not rush

• Prepare required instrumentation

• Change patient’s position

Conversion for Intraoperative adverse events: 
• Analyse the type of bleeding

• Arterial/portal: no need to grasp, just close the hilum

• Hepatic vein: close the hilum, grasp, increase the pneumo

• Check the list of the instruments for quick conversion (Scalpel, forceps, vascular
clamps)

• Do not stop to insufflate while converting

• Open the abdomen at least enough to put an hand (better if the whole incision)

• If grasper is in place (active bleeding ongoing) put the retractor. If grasping is
unsatisfactory manual compression and then retractors

• If grasper in place: 1° operator keeps the camera and the grasper, assistents open the 
abdomen

How to manage conversion?
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Intra- and postoperative outcome of procedures according to difficulty of laparoscopic liver resection

23

 1032 laparoscopic liver resections performed by a single surgeon (2005-2019) were stratified by
difficulty scores.

 Low-Difficulty (LD, n=362); Intermediate-Difficulty (ID, n=332) and High-Difficulty (HD, n=338).
 The learning curve effect was analyzed using the Cumulative Sum (CUSUM) method taking into

consideration the expected risk of conversion.

2019



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 -



Conclusions

o Laparoscopic liver surgery has to deal with an intrinsic risk of conversion

o Causes of conversion are related to intraoperative findings (oncologic issues,
adhesions) and to intraoperative accidents (bleeding, anaesthesiological problems)

o Late conversion secondary to intraoperative accidents negatively affects
postoperative outcome

o The most frequent intraoperative accident is bleeding

o Measures to control bleeding are based on inflow (surgeon) and outflow
(anaesthesiologist) control

o A good management of conversion is fundamental to maintain a good profile of safety

o Since the risk of conversion is affected by technical complexity, a stepwise approach
to MILS is strongly recommended


