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Time: 7:30 AM – 3:00 PM 
Course Chair: Nathaniel Soper, MD 
 
 
The course will be based on the Fundamentals of Laparoscopic Surgery (FLS) 
Program, a collaborative effort between Society of American Gastrointestinal and 
Endoscopic Surgeons and the American College of Surgeons. This introductory course 
will begin with an overview of the history, science, and development of the FLS 
Program. It will continue with various chapters from the FLS curriculum, such as 
physiology, intraoperative considerations, basic laparoscopic procedures, and 
procedural complications. Part of the course will also cover the psychomotor and 
technical skills required in basic laparoscopic surgery. The course syllabus will outline 
the content of both FLS CD-ROMs. 
 
After completing the course, those participants who registered for the examination and 
received the advance materials will be able to take the FLS examination directly 
following the course or at the FLS Testing Center throughout the SAGES meeting. 
These candidates will receive the FLS CD-ROMs before the course and will be 
expected to review the materials. Other participants will be given the CD-ROMs at the 
time of the course. Approximately 10 FLS trainer boxes will be available for training and 
practice during the Hands-On Session, at the conclusion of the course and throughout 
the SAGES meeting. 
 
Objectives: 
 
During this session, participants will be presented with: 
 

 An introduction to the nature of the joint SAGES-ACS Fundamentals of 
Laparoscopic Surgery (FLS) program. 

 An explanation of the rationale for, and scientific underpinnings of, the FLS 
program. 

 A discussion of the important preoperative considerations when faced with a 
patient requiring laparoscopic surgery. 

 The key intraoperative considerations during laparoscopic operations. 
 A demonstration of the most common “basic” laparoscopic procedures. 
 A discussion of the important concepts in postoperative care of patients 

undergoing laparoscopic surgery. 
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Introduction and Rationale for FLS 
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FLS: Rationale and Background

Background
Education in laparoscopic skills haphazard 
and often directed to specific procedure(s)

Much education provided by industry 

Underlying knowledge of physiology and  
hazards variable and often inadequate

No established tests of competency in 
laparoscopic cognitive knowledge and 
technical skills 

SAGES FLS Program

Developed 1997-2004
Designed to teach and assess cognitive 
knowledge and technical skills ‘fundamental to 
the performance of basic laparoscopic surgery’
Cognitive material in CD-ROM ‘text’
Cognitive examination developed with USC 
educators to achieve ‘high-stakes’ level
Manual skills instruction and examination 
modified from MISTELS (McGill U.)
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CD ROM Content
Disc One

I.   Preoperative Considerations
II.  Intraoperative Considerations
III. Basic Laparoscopic Procedures 
IV. Postoperative Considerations 

Disc Two
V.  Manual Skills Instruction and Practice 

Recognition of Laparoscopic Findings

Crohn’s
Disease

Peritoneal 
Mets
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Recognize Complications

MISTELS:
From Fried,
et al, McGill

FLS Videotrainer Box
Portable unit includes camera, light, 
power supply and connection for TV 
or computer 
Includes material for MISTELS tasks
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Cognitive Examination
Computer based, visuals included, 
approximately 70 questions.
- Multiple choice questions (from pool) 
- Clinical scenarios (from pool)

Rigid question design blueprint
Content validated by panels of experts
Assesses cognitive knowledge and 
clinical judgment

Manual Skills Examination

Modified from MISTELS examination 
developed at McGill University

Videotrainer box-based, proctored

Extensive validation studies published over 
past 10 years attesting to face, construct, 
concurrent and predictive validity
(Fried, et al, Ann Surg 240: 518-28, 2004)

Minor changes in protocol (trainer box, paring 
skills sets) demonstrated to be inconsequential

Methods: Validation
Beta testing phase:

No studying of CD-ROM material, except brief 
explanation of manual skills

Administration of  the FLS test at Beta sites with 
“known” novice & expert groups 

7 centers in N. America testing PGY-2, PGY-5, 
MIS Fellows and attending surgeons

Self-assessment of experience and skill level
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Data Analyses
Analyses of Variance with A Priori Contrasts 
to detect performance differences across 
levels of Surgical Training and Laparoscopic 
Experience.

Regression and Path Analyses to determine 
the unique effect of Laparoscopic Experience 
upon performance. 

Independent T-tests to detect differences 
across Self-Reported Laparoscopic 
Competency Levels

Construct Validity  

Are there performance differences across 
groups with different degrees of expertise in 
laparoscopic surgery?

Cognitive Performance by 
Training Level (N=65)
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Cognitive Performance by
Laparoscopic Experience Quartiles (N=54)
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Separating General Training and Laparoscopic Experience
Hierarchical Regression of Cognitive Assessment (N=54)

Predictor

Training Entered
Lap. Experience 
Added

Multiple R

.675

.766

R2

Change

.131

Signif.

p<.000

Correlation of Training and Assessment with 
Experience  held constant (Part Correlation)  = .127

Correlation of Experience and Assessment with 
Training held constant (Part Correlation)  = .362

Path Analysis - Direct vs
(Indirect) Effects

Training

Laparoscopic    
Experience

Cognitive      
Assessment.79

.21  (.46)

.59  (.16)
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Cognitive Performance by
Self-Reported Competence (N=54)

Above AverageAverage and Below

100

90

80

70

60

50

40

Pe
rc

en
ta

ge
 S

co
re

s

Manual Skill Performance by
Training Level (N=58)

N
or

m
al

iz
ed

 S
co

re
s

SurgeonFellowPGY5PGY2

100

80

60

40

20

0

Manual Skill Performance by 
Laparoscopic Experience Quartiles (N=48)

4th3rd2nd1st

100

80

60

40

20

0

Experience Quartiles

N
or

m
al

iz
ed

 S
co

re
s

8



Manual Skill Performance by
Self-Reported Competence (N=48)
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Manual Skill Performance by
Self-Reported Competence (N=48)
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Separating General Training and
Laparoscopic Experience – Manual Skills

Regression and Path Analyses were not undertaken as 
the relationships between the Manual Skills 
assessment, laparoscopic experience and general 
training were non-linear.

Previous studies with the Manual Skills assessment 
have established a direct link between assessment 
performance and laparoscopic skills rated in laboratory 
and clinical situations.
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Validity Question # 1
Are there performance differences across
groups with different degrees of expertise in 
laparoscopic surgery?

Yes.  Both the cognitive and manual skills 
assessments are able to discriminate between 
groups with different levels of laparoscopic 
expertise.

Validity Question # 2

Are the noted performance differences specific 
to laparoscopic expertise as opposed to 
general expertise?

Yes. Increases seen with general surgical 
training are primarily related to increases in 
laparoscopic experience.  

FLS Beta Test: Other Findings

Appropriate psychometric properties

Viable administrative procedures

Viable standard-setting mechanism
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Conclusions
FLS should provide a uniform curriculum for the 
acquisition of basic knowledge and technical skills 
in laparoscopy

FLS is a reliable and valid process for testing of 
‘competence’ in basic laparoscopy— passage, 
“…demonstrates the knowledge and skills 
fundamental to the performance of laparoscopic 
surgery”

This may become a model for training as more 
technology-dependent surgical advances are 
introduced

Next Steps

ACS partnered with SAGES for 
dissemination of the FLS program

26 Test Centers established in N. 
America
Testing also available at ACS Clinical 
Congress and at the SAGES annual 
meeting 
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SAGES 2008
Surgical Spring Week
April 9 - 12, 2008
Postgraduate Course and Scientific Session
Pennsylvania Convention Center, Philadelphia, PA
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Preoperative Considerations 
 

Ashley Vernon, M.D. 
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Preoperative Considerations

Preoperative Considerations
Overview

Laparoscopic Equipment
Energy Sources
Operating Room Set-up
Patient Selection and Pre-operative 
Assessment

1. Laparoscopic Equipment
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Laparoscopic Equipment
Equipment Table
Gas Supply
Suction Devices
Video Tower
Troubleshooting

Laparoscopic Equipment
Equipment Table

Laparoscopic Equipment
Equipment Table
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Laparoscopic Equipment
Equipment Table
Reusable, disposable, & reposable

Laparoscopic Equipment
Equipment Table

Open surgical instruments

Laparoscopic Equipment
Equipment Table
2-10 mm
Angled, 30 or 45 
degrees
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Laparoscopic Equipment
Equipment Table

Laparoscopes
Deliver light from a light source via a light cable, through optical 
fibers
Hopkins rod lens system to conduct image from optic to 
eyepiece
Newer laparoscopes have the video imaging chip on the end of 
the laparoscope
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Laparoscopic Equipment
Equipment Table
The laparoscope should be checked 
before attaching the camera and light cord

Light attachment port
Optic
Moisture on lens

Laparoscopic Equipment
Equipment Table

Laparoscopic Equipment
Equipment Table
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Laparoscopic Equipment
Equipment Table

Defogging
Chemical agents wiped 
with a lint free cloth

Heated water bath or 
thermos flask filled with hot 
water.

Laparoscopic Equipment
Gas Supply

Laparoscopic Equipment
Gas Supply

Gas Tanks and 
Gaskets

Carbon Dioxide
Readily available
Inexpensive
Does nor support 
combustion

Nitrous Oxide
Helium
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Laparoscopic Equipment
Gas Supply

Insufflator
controls the flow of 
gas from the cylinder 
to the abdomen 
high-flow insufflators 
can deliver 10 or 
more liters of gas per 
minute and rate can 
be adjusted from low 
to high

Laparoscopic Equipment
Gas Supply

Insufflator
Control panel

indication system listing 
the preset abdominal 
pressure
the current abdominal 
pressure
the flow rate of gas
amount of gas used

Laparoscopic Equipment
Gas Supply

A sterile line takes 
gas from the 
insufflator to the 
patient is attached 
either by means of a 
Luer lock or a push-
on tube
Some gas lines have 
a filter in place
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Laparoscopic Equipment
Suction Devices

Multiple suction 
devices are needed 

Anesthetist
Nasogastric tube
Laparoscopic instruments

Important to have 
dedicated irrigation 
and suction devices.

Laparoscopic Equipment
Video Tower

Video monitor
Light source
Video recorder

Laparoscopic Equipment
Video Tower

Video monitor
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Laparoscopic Equipment
Video Tower

300 Watt xenon light source

Laparoscopic Equipment
Video Tower

Light cable

Laparoscopic Equipment
Recording Equipment
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Laparoscopic Equipment
Video Tower

Video Mixer for “Picture in Picture (PIP) 
Effect

Laparoscopic Equipment
Troubleshooting

Preoperative Checks
Intraoperative Checks
Troubleshooting Common Problems

Laparoscopic Equipment
Troubleshooting

Check that the carbon dioxide tank attached to 
the insufflator is full.
Check that the gasket is securely positioned 
Open the carbon dioxide tanks to ensure that the 
tanks are full, and there are no gas leaks.
Check that a spare tank is available in the OR.
Check that the gasket in use is not damaged 
and that a spare gasket is available in the OR. 
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Laparoscopic Equipment
Troubleshooting

Check the clock on the light source and replace 
the bulb if it is near the end of its life expectancy. 
Check that there is sufficient paper in the video 
printer 
Check that all cables are connected correctly 
and securely.
Check that there is enough videotape available 
for the duration of the procedure 
Check the availability of ancillary and spare 
equipment  

Laparoscopic Equipment
Troubleshooting

Blank Video Screen 
Imaging chain

Camera
Light source
Monitor
Printer
Recorder
Router

SAGES Troubleshooting Guide

Impeded view

Multifactorial / MalfunctionHighHigh

Relaxation / occlusionLowHigh

EmptyLowLow

LeakHighLow

CauseFlowPressure
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2. Energy Sources

Energy Sources
Electrosurgery

Monopolar cautery
Bipolar cautery 

Ultrasonic

Energy Sources
Monopolar
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Energy Sources
Monopolar Circuit

Energy Sources
Tissue Heating
T=(amps/cm2)2

Current Density
I=V/R

Energy Sources
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Energy Sources
Hazards of Electrosurgery

Energy Sources
Capacitive coupling injury may occur 
when a plastic screw anchor is used to 
hold a metal trocar. 

Energy Sources
Direct Coupling
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Intraoperative Considerations 
 

David Earle, M.D. 
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Intraoperative Considerations

Overview
Anesthesia and Patient Positioning
Establishing Pneumoperitoneum and 
Trochar placement
Physiology of Pneumoperitoneum
Exiting the abdomen

1. Anesthesia and Patient Positioning
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Anesthesia

Local  
used to prevent parietal pain 
at trocar sites
long-acting

Epidural

General  
Use of LMA controversial

Patient positioning
Supine position 

Lithotomy position

Lateral decubitus position

Supine position
Arms out

upper abdomen

Tucking Arms
pelvis and lower 
abdomen
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Lap Cholecystectomy
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Laparoscopic Appendectomy
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Supine Position

Footboard
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Lithotomy Position
Allen Stirrups 
Knees near the plane 
of the torso 
Split leg table

Lateral decubitus position
Avoid stretch on 
brachial plexus
Axillary Roll
Beanbag (or jelly 
rolls)
Flex table 
Secure
Full vs Modified 
decubitus 

2. Pneumoperitoneum Establishment 
and Trocar Placement
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Establishing Pneumoperitoneum

Veress Technique
Hasson “open” technique”

Veress Needle
Establishing pneumoperitoneum

Spring-loaded needle 
Sharp tip
Blunt tipped portion is 
the conduit for the 
insufflation gas

Veress Needle
Establishing pneumoperitoneum

Umbilicus
Subcostal

Avoid prior scars
Consider open technique 

Incision length 
determined by site of 
port placement
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Be vigilant 
Complications of veress needle access

Inspect the aspirate
Inspect the area 
beneath trocar site
Pneumothorax can 
occur (0.1-0.2%)
Gas embolism
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Open Technique

Open technique does not 
guarantee avoidance of 
inadvertent organ injury

Secondary Trocar Insertion

General Principles of Trochar placement
“Triangulation”

6-8cm or one hand

45



3. Physiology of Pneumoperitoneum

Physiology of Pneumoperitoneum
Chemical Effects of the CO2
Pneumoperitoneum
Pressure Effects of Pneumoperitoneum
Alternative Gases
Additional Concerns with 
Pneumoperitoneum

Physiologic Effects of CO2 Pneumoperitoneum

Carbon Dioxide
Rapidly absorbed
Easily eliminated
Suppress combustion
Available and 
inexpensive
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Alternate Gases
Nitrous Oxide (N2O)

Avoids acid-based 
disturbances
possibility for combustion 

Inert gases
Argon, Helium

Expensive
Poor solubility

Physiologic Parameters of 
Pneumoperitoneum

Physiologic Parameters of 
Pneumoperitoneum
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Altered ventilation
Physiologic Parameters of Pneumoperitoneum

Increased intra-abdominal pressure effects 
on the thorax

Reduced functional residual capacity
Increased airway pressure
Reduced thoracic compliance
Reduced diaphragmatic excursion

Resulting in ventilation-perfusion 
mismatches

Physiologic Parameters of 
Pneumoperitoneum

Altered renal blood flow 
Physiologic Parameters of Pneumoperitoneum



Additional Considerations
Gas embolus

Presenting signs
Hypotension
Jugular venous distention
Tachcardia
Mill Wheel Murmur

Additional Considerations
Gas embolus

Treatment
Evacuate 
pneumoperitoneum
Left lateral decubitus
position
Introduce central venous 
catheter

Additional Considerations
Hypothermia

Occurs in 90% of cases 
Heated, humidified gas for 
pneumoperitoneum 
Minimize patient's exposure to cold room 
temperature
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4. Exiting the Abdomen

Exiting the Abdomen
Ensure hemostasis

Inspect for bleeding vessels away from the 
field of dissection
Inspect for bleeding of vessels within the 
abdominal wall

Removal of all trocars must be inspected from within 
the abdomen

Exiting the Abdomen
Ensure hemostasis

Causes of Missed Bleeding 
Tamponade of venous bleeding

Trochar
Peritoneum
Pneumoperitoneum

Improper attribution of hypotension 
Bleeding into a “hidden” space
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Drain placement
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Port Site Closure

Port Site Closure
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Desufflation
All insufflation gases 
should be actively 
removed 

Questions??

Summary
Anesthesia/Positioning

GETA most common
Relaxation
Airway control

Suppliment with local/regional technique
Supine/Lithotomy/Decubitus positions

Security
Padding
Arms
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Summary
Establishing pneumoperitoneum

Veress
Umbilicus/costal margin
Avoid old scars
Inspect for injury

Open (Hassan)
Does not eliminate entry injuries

Additional trochars
Visualize
Triangulate

Summary
Physiology of Pneumoperitoneum

Cardiac – pulmonary – renal
Chemical / Pressure

Gas embolism
Hypothermia

Summary
Exiting the abdomen

Inspect for bleeding
Trocars
Off site
Assume late hypotension = bleeding until proven otherwise

Close 10mm and larger
Evacuate pneumoperitoneum completely
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Basic Laparoscopic Procedures 
 

Daniel Jones, M.D. 

58



Basic Laparoscopic Procedures

Basic Laparoscopic Procedures

1. Current Laparoscopic Procedures

2. Diagnostic Laparoscopy

3. Laparoscopic Biopsy

4. Laparoscopic Suturing

5. Hemorrhage and Hemostasis 

1. Current Laparoscopic Procedures
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Current Laparoscopic Procedures
General Surgery

Cholecystectomy
Cholangiography
Common bile duct 
exploration
Anti-reflux surgery 
(Nissen, Toupet, Hill 
fundoplications)
Management of 
achalasia 
(cardiomyotomy)

Herniorrhaphy

Peptic ulcer operations 

Splenectomy

Adrenalectomy

Trauma management

Large and small bowel

Appendectomy

Acute abdomen

Current Laparoscopic Procedures
Urology

Varicocelectomy
Nephrectomy/Ureterectomy
Renal cyst decortication
Ureterolysis
Pelvic lymphadenectomy
Suprapubic prostatectomy
Donor nephrectomy
Adrenalectomy 

Current Laparoscopic Procedures
Pediatric Surgery

Pyloromyotomy
Undescended testes
Oophorectomy
Anti-reflux surgery
Surgery for Hirschsprung’s disease
Pectus repair
Cardiology:  Patent Ductus Arteriosis
Esophageal Atresia
Pulmonary Biopsy
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Current Laparoscopic Procedures
Gynecology

Tubal ligation
Hysterectomy
Endometriosis ablation
Lysis of adhesions
Adenorexal surgery
Myomectomy
Cancer staging
Bladder neck suspension
Ovarian cystectomy

2. Diagnostic Laparoscopy

Diagnostic Laparoscopy

Minimally invasive access 
to the entire abdomen
Improved sensitivity 
compared to radiographic 
imaging
Magnified, illuminated 
view
Patient positioning and 
exposure are key
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Diagnostic Laparoscopy:
Pelvic Laparoscopy

Arms tucked
Trendelenberg 
positioning
Table tilting
Uterine manipulation

Monitor

Diagnostic Laparoscopy
Upper Abdomen

Reverse-Trendelenberg 
positioning
Liver retraction
Lesser sac

Diagnostic Laparoscopy
Spleen, Adrenals, and Kidneys

Lateral positioning

Right
Right triangular ligament division

Liver retraction

Left
Splenic flexure mobilization

Medial rotation of spleen and pancreas
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Diagnostic Laparoscopy
Examining the Intestines

Visualize the 

entire bowel

Diagnostic Laparoscopy
Examining the Intestines

Atraumatic handling
Bowel graspers
Visualization
Avoid traction injuries

Diagnostic Laparoscopy
Examining the Intestines

Lysis of adhesions
Traction

Sharp & blunt dissection

Sparing use of energy sources
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Dermoid Cyst

Diagnostic Laparoscopy
Intra-abdominal Pathology 

Diagnostic Laparoscopy
Intra-abdominal Pathology 

Ovarian Torsion

Right Groin: Direct Inguinal Hernia

Diagnostic Laparoscopy
Intra-abdominal Pathology 
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Right Groin: Recurrent Inguinal Hernia

Diagnostic Laparoscopy
Intra-abdominal Pathology 

Spigelian Hernia

Diagnostic Laparoscopy
Intra-abdominal Pathology

Port Site Hernia

Diagnostic Laparoscopy
Intra-abdominal Pathology
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Carcinomatosis/Peritoneal Implants

Diagnostic Laparoscopy
Intra-abdominal Pathology

Appendicitis

Diagnostic Laparoscopy
Intra-abdominal Pathology 

Crohn’s Disease

Diagnostic Laparoscopy
Intra-abdominal Pathology 
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Ischemic Bowel

Diagnostic Laparoscopy
Intra-abdominal Pathology 

Cirrhosis

Diagnostic Laparoscopy
Intra-abdominal Pathology 

Hemangioma

Diagnostic Laparoscopy
Intra-abdominal Pathology
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3. Laparoscopic Biopsy

Laparoscopic Biopsy
Peritoneal Fluid Collection

Early in procedure

300 cc of normal saline

Agitate/tilt

Aspirate using a trap

Laparoscopic Biopsy
Biopsy Methods

Fine needle aspiration: 20-25 Ga
Core needle: 14-18 Ga
Biopsy forceps
Wedge or excisional biopsy
Avoid energy during specimen collection
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Laparoscopic Biopsy
Biopsy Methods

Lymph node

Excision

Ovary

>5cm, complex internal architecture on sono 

Oopherectomy & staging

Laparoscopic Biopsy
Ultrasound Guidance

Liver
Core needle

Pancreas

Spleen

Adrenals

Kidneys

Lymph nodes

Laparoscopic Biopsy
Hemostasis

Energy sources
Cautery
Ultrasonic shears
Argon

Direct pressure
Sponge

Hemostatic agents
Cellulose
Fibrin sealant

Suture
Clips
Endoloops
Staplers
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Laparoscopic Biopsy
Extraction

Minimize contact with the 

wound

Port extraction

Retrieval sac

Wound protection

4. Laparoscopic Suturing

Conventional vs. mechanical devices
Endoloops & Roeder’s knot
Needle size & port size
Braided vs. monofilament
Dyed vs. undyed

Laparoscopic Suturing
Materials
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Laparoscopic Suturing
Ports & Instruments

Laparoscopic Suturing
Needle Insertion

Laparoscopic Suturing
Intracorporeal Knot-tying

~ 6” suture length
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Laparoscopic Suturing
Extracorporeal Knot-tying

30 – 48” suture length

Laparoscopic Suturing
Continuous Suturing

Laparoscopic Suturing
Mechanical Tissue Approximation
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5. Hemorrhage and Hemostasis

Hemorrhage and Hemostasis
Port Site

Inferior epigastric vessels
Stay lateral to rectus muscles
Place ports after vessels have been 
visualized

Hemostasis
Cautery
Foley tamponade 
Direct cut down
Laparoscopic assisted ligation

Hemorrhage and Hemostasis
Retroperitoneal

Appropriate technique

Veress needle placement

Trocar insertion

Convert to open

Extent of injury is unclear

Severe hemorrhage
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Hemorrhage and Hemostasis
During Dissection

Energy sources
Cautery
Ultrasonic shears
Argon

Direct pressure
Sponge

Hemostatic agents
Cellulose
Fibrin sealant

Suture
Clips
Endoloops
Staplers

Hemorrhage and Hemostasis
General Strategies

Keep the tip of the scope clean to maintain 
visualization

Control bleeding using a grasper

Place additional ports

Perform additional dissection to improve 
control

Convert to open if indicated

Questions??
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Summary
Current Laparoscopic Procedures / DX 
Laparoscopy & Biopsy

Multiple procedures / Multiple specialties
Magnification
Positioning
Tissue sampling / hemostasis

Washings
FNA / core
Incisional/excisional

Summary

Laparoscopic Suturing
Variety of assist devices
Trocar selection based on needle/device
Insertion – grasp suture
Needle manipulation/orientation
6” suture for intracorporeal
36-48” suture of extracorporeal

Summary

Hemorrhage and Hemostasis
Avoidance

Trocar
Veress needle

Management
Visualize 
Control the bleeding

Grasper
Direct pressure

Manage or convert
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Postoperative Considerations 
 

Daniel Scott, M.D. 
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Postoperative Considerations

Overview

Postoperative Care
Access Injuries
Pneumoperitoneum / Proceedural
complications

Postoperative Care
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Postoperative Nausea

Treat early, treat often

Disruption of anastamosis
Band herniation

Postoperative Nausea

Propofol
Induction agent

Ondansetron (Zofran), Dolasetron (Anzemet)
5-HT3 serotonin inhibitors, non-sedating

Dexamethasone
Steroid, long half life, start of case, cheap

Antiemetics (hx nausea)
Phenothiazines – Phenergan, Compazine
Serotonin blocker - Zofran

Prevention of Narcotic Induced Nausea

Preemptive analgesia
COX 2 ? (Vioxx -MI in long term use)

Intraoperative local analgesia
Before incision

Non narcotic pain medications
Ketorolac (Torodol) ? renal, platelet    
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Bupivicaine (Marcaine .25%)

2.5 mg/kg –
(70 cc in 70 kg person)

Large intravascular 
injection can be 
catastrophic due to 
cardiac side effects

Non Narcotic

Ketorlac ( IV, IM, PO)

Non-selective cyclooxygenase (COX) inhibitors (PO)
Ibuprofen (Motrin)
Naproxen

Selective COX-2 Inhibitors
Vioxx
Celebrex

Acetaminophen ( PO,PR)
Tylenol

Postoperative Pain

Referred pain to shoulder

50% shoulder discomfort

Diaphragmatic irritation

Lasts 1-3 days
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Wound Care

Dressings 24-48 
hours

Showers 24-48 hours

Wound Care

Discharge 
instructions

Redness
Pain
Discharge

Diet
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Diet

Lap Procedures Days until Full 
Diet

Appy   0-1
Chole 0-1
Nissen 0-1
Colon  0-1
Heller 1-2 mechanical 

soft
Gastric Bypass  0-1 liquids

Activity Restriction

No restriction for most 
patients

“Patient best judge”

Limit 
Steroids
Large incisions – 6 weeks
Pelvic floor – 3 months

Access Injuries
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Visceral Injury

Stomach
NGT decompression
Bile staining
Blood in NGT
Loss pneumoperitoneum

Intestine
Avoid scars

Vascular Injury

Abdominal wall
Epigastric vessel

Blood from port
Hematoma

Major retroperitoneal 
vessels

Life-threatening

Mesenteric vesels
Omental vessels
Hilum of a solid organ

Visceral Injury
Bladder

Suprapubic trocar
Lower abdominal surgery
Foley
200 cc saline test
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Pneumoperitoneum & 
Procedural Complicatons

Pneumoperitoneum

Emphysema 
subcutaneous, 
preperitoneal, omental

Gas embolism
Failure to maintain 
pneumoperitoneum
Cardiac arrhythmias
Hypercarbia
Hypotension

Tension Peumothorax
Pneumothorax
Pneumomediastinum
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Procedural Complications

Thermal injury
Dissection injury
Inability to complete procedure
Vascular injury
Bowel injury
Bladder injury
Ureteral injury
Nerve injury  - positioning, dissection

Postoperative Complications

Seroma
Space
Self-limiting

Postoperative Complications

Bleeding
Careful inspection at end of 
case
Staple lines
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Thermal Injury

Avoid use of energy 
devices to retract until 
cooled down

Ultrasonic shears

Inadvertent Organ Injury

Gentle tissue handling

Keep instrument tips in 
field of view

Proper use of retractors

Careful organ inspection 
after dissection

Postoperative Bleeding

Inspect operative site prior to exiting body 
cavity

Inspect port sites after removal
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Incisional hernia

Close fascia of ports 
= 10 mm

Nerve Injury

Risk of neuropathy
Pressure

Ulnar
Sciatic

Stretch
Brachial plexus
Lateral femoral cutaneous
Peroneal

Nerve Injury
Anatomy

Hernia – triangle of pain
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Closure Complications

Unrecognized bleeding

Unrecognized visceral injury

Abdominal wall injuries

Shoulder/diaphragmatic irritation 
Retained CO2

Questions??

Summary

Postoperative Care
Same principles as open surgery

Pain
Nausea
Wound care

Limitations based on procedure
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Summary

Access Injuries
Avoidance
Management based on site/situation/skill

Summary

Pneumoperitoneum / Procedural 
complications

Vigilance
Know your environment

Limited visualization
Burns / coupling

Prevention
Port sites
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Technical Skills: Development of FLS Curriculum 
Validation of Metrics, and Relationship to Operative 

Performance 
 

Gerald Fried, M.D. 
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Technical Skills: Development of FLS 
Curriculum, Validation of Metrics, and 

Relationship to Operative Performance

Gerald M. Fried, MD, FRCS(C), FACS
Professor of Surgery & Gastroenterology

Adair Family Chair of Surgical Education,
McGill University

Steinberg-Bernstein Chair
Minimally Invasive Surgery & Innovation

McGill University Health Centre Hospitals

Caveat

“[While] technical expertise is not meant to be 
under-rated…I can teach a janitor to operate but 
not to practice surgery.”

CB Ernst. Surgery, the abused word. Surg Gynecol Obst, 1975
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The Competent Laparoscopic 
Surgeon

Cognitive Skill Technical SkillCompetenceCompetence

Developing Technical Proficiency

Learn properly
Practice
Evaluation
Feedback
More practice
Re-evaluate
This can be enabled by This can be enabled by 
simulationsimulation

FLS Technical Skills: Objectives

Identify fundamental skill set
Model skill set in simulator
Develop metrics
Evidence for reliability and validity
Beta test
Ensure practical, reproducible
Develop “test”
Develop curriculum
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The Challenge

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.

Operative Skill

“The more I practice, 
the luckier I get”

--Gary PlayerGary Player

Development of Tasks

Expert panel
Review of videotapes
List skills specific to MIS
Model skills in trainer
Development of metrics rewarding rewarding 
precision and efficiencyprecision and efficiency
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FLS: Description

Physical endotrainer box (based on 
MISTELS)
Monocular optical system analogous to 
that used in the O.R.
Actual MIS instruments
Manipulate objects requiring skills of 
increasing complexity (5 tasks)

Creating simulation modules

Designing modules must take into account
How well does simulation reproduce real world 
situation? (face validity)

The learner must buy in to the simulation process

How much of the real world situation is reproduced 
in simulator model? (content validity)

e.g. if the simulator is designed to teach basic elements of laparoscopic 
surgery, a single module that involves simulated clipping of a tubular 
structure is not sufficient to fulfill these goals no matter how significant the 
p value for construct validity

MIS skills are different from open 
surgery…

Monocular vision/limited depth perception
Magnification
Fixed access through trocar/decreased 
degrees of freedom 
Fulcrum effect
Long instruments amplify tremor and 
provide dampened tactile feedback
Use of non-dominant hand
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Skills to be modeled

Coordinated bimanual manipulations 
using monocular optical environment
Precise cutting (traction, presentation of 
object in ideal position for scissors)
Control of tubular structure (ligating loop)
Suturing

Extracorporeal knot
Intracorporeal knot

FLS: Technical Skills Setup

FLS Tasks
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Metrics

Reward efficiency and precision
Objective
Reliable

consistency between examiners (inter-rater reliability)
and between performances (test-retest reliability)

Valid
Differences in scores measured in FLS system should reflect 
expected differences in surgeons’ laparoscopic skills

Evidence for reliability and 
validity…

Reliability

Are results consistent?
• when assessed by different testers (inter-rater reliability) 
• when the same trainee is evaluated on different occasions (test-

retest reliability) 
• Are items on the evaluation internally consistent?
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Reliability Results

Inter-rater reliability (Intra-class correlation coefficient)
• 0.998 (95% CI 0.985–1.00) 

Test retest reliability (Intra-class correlation coefficient)
• 0.892 (0.665-0.968)

Internal consistency (Cronbach’s alpha) =0.86
• Internal consistency could not be improved with the deletion of any task
• Each task correlated highly with the total score (correlations = 0.62-0.81)

Vassiliou MC, et all: The MISTELS program to measure technical skill in laparoscopic surgery: 
Evidence for reliability. Surgical Endoscopy 2006

Face and Content Validity

44 experienced laparoscopic surgeons
List of 14 skills fundamental to laparoscopic procedures
11 of the skills incorporated in 1 or more of the exercises
Global ratings scales: 

useful for training 
skills required similar to those required by actual laparoscopic surgery

Lacking: safe use of ESU, initial trocar placement, 
cannulation 

Swanstrom LL. Fried GM. Hoffman KI. Soper NJ. Beta test results of a new system assessing competence in 
laparoscopic surgery. Journal of the American College of Surgeons. 202:62-9, 2006

Construct Validity: Total score vs PGY

Ghitulescu, Surg Endosc, 2001

r=0.62
n=149
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Construct Validity
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N = 215 (5 countries)
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Fried GM, Feldman LS, Vassiliou MC, Fraser SA, Stanbridge D, Ghitulescu G, Andrew CG: Proving the 
value of simulation in laparoscopic surgery. Ann Surg 240: 518Š528, 2004 

Construct Validity: Each Task
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Feldman LS, Hagarty SE, Ghitulescu G, Stanbridge D, Fried GM:  Relationship between objective 
assessment of technical skills and subjective in-training evaluations in surgical residents JACS 2004; 
198:105–11
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Assess OR Performance

limitations of ITER

objective, standardized, reliable and valid

provide constructive feedback and enhance 

educational efficiency

has been attempted in laparoscopy, but tools are for 

open technique or not reliable/valid 

Can we measure technical skill during MIS?

Global Operative Assessment Laparoscopic 
Skills (GOALS)*
Dissection of gb from liver, scored by 2 trained 
observers
5 domains (depth perception, bimanual 
dexterity/coordination, efficiency, tissue 
handling, autonomy)
5-pt Likert scale, anchors at 1, 3, 5
Max score of 25

* Vassiliou et al: Surg Endosc 2005
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Group Reliability

trained observers 0.96

attendings & mean of 
trained observers 0.87

residents & attendings 0.79

n = 40

GOALS: Reliability

Construct Validity

All differences are significant (p < 0.02)

Total GOALS Sco
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Teaching Technical Skills: Many Options

MIST-VR
� Interface based on two modified

laparoscopic instruments
� Runs on desktop PC
� Six psychomotor tasks of

increasing complexity
� Tasks chosen after ergonomic

analysis of lap chole
� Analysis includes accuracy,

errors, time, economy of motion,
right/left hand performance

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.

LapSim

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.

ProMIS

Hybrid simulator 
system

Physical tasks
VR tasks

Automated scoring
Time
Path length
Smoothness
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FLS: Educational Utility…

Learning Curve: Total Score vs Trial 
Number

0
1 2 3 4 5 6 7

Trial Number

Sc
or

e

PGY 3 residents
n = 6

Does Practice in vitro
Improve Performance in vivo?

I/C Stitch E/C Stitc
Practice 155±51 113±23

No Practice 85±41 97±20
p 0.05 0.002

RCT, PGY3 residents who practiced using FLS were able to suture two 
loops of bowel together in pigs better using both extracorporeal and 
intracorporeal techniques

Fried GM, Derossis AM, Bothwell J, Sigman HH: Comparison of laparoscopic performance in 
vivo with performance measured in a laparoscopic simulator. Surg Endosc:1077-1081, 1999
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FLS: Educational Utility

RCT 20 med students on GS rotation
Practice vs no practice
Transfer drill 10 reps/wk x 4wks
Evaluation: IC suturing (baseline and final)
Results: 
• all practice subjects achieved criterion transfer scores by the 38th

iteration of the task (mean number of trials to criterion score = 14)
• Signif improvement in IC suturing in group that practiced (p < 0.006)

Improvement related to practice, not career choice, baseline score, 
or gender (multiple regression analysis)

Learning Curves: CUSUM Method

MS 1

MS 5

MS 9

MS 6

MS 10

MS 12

MS 14

MS 15

MS 16

MS 2

MS 3

MS 4

MS 7

MS 8

MS 11

MS 13

h0

h1

h1

h0

Total

Surgical Interest

No Surgical Interest

h0

h1

h1

h0

Fraser SA, Feldman LS, Stanbridge D, Fried GM: Characterizing the learning curve for a
basic laparoscopic drill. Surgical Endosc opy, 19(12):1572-8, 2005 

FLS as an assessment tool…

103



FLS: Frequency Distribution

0

5

10

15

20

25

30

35

40

45

0-83 84-166 167-249 250-332 333-415 416-500

Total Score Intervals

Non-competent
Competent

270 270 →→

Fraser SA.  et al:  Evaluating laparoscopic skills: setting the pass/fail score for the MISTELS 
system. Surgical Endoscopy.  17:964-7, 2003

0

20

40

60

80

100

0 20 40 60 80 100
Non-Competent % Pass

(1-specificity)

C
om

pe
te

nt
 %

 P
as

s
(s

en
si

tiv
ity

)

FLS: ROC

FLS: Test Characteristics

SCORE SENSITVITY SPECIFICITY PPV NPV
240 0.89 0.60 0.76 0.85
250 0.89 0.61 0.77 0.83
260 0.84 0.77 0.78 0.83
270 0.82 0.82 0.82 0.82
280 0.79 0.84 0.83 0.80
290 0.76 0.87 0.85 0.78
300 0.74 0.88 0.86 0.78
310 0.73 0.89 0.87 0.77
320 0.71 0.94 0.92 0.76
330 0.66 0.94 0.93 0.74
340 0.61 0.97 0.96 0.72
350 0.58 0.99 0.98 0.71
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Summary

FLS is an inexpensive, portable, and practical 
physical simulator to train and assess MIS 
skills
Practicing skills using FLS results in improved 
laparoscopic skill
Measurements in FLS are highly reliable
Measuring performance using FLS provides a 
valid estimate of technical skills fundamental 
to performance of laparoscopic surgery

Conclusion

These data provide evidence for the value of FLS as an 
educational and evaluation tool

Skills learning is most valuable in the context of a 
curriculum also teaching associated knowledge and 
judgment
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FLS: FAQs – Who, When, Where, and How? 
 

Matthew Ritter, M.D. 
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FLS: FAQ
Why, Who, When, Where and How?

Nathaniel Soper, MD

Why?
Ready made validated training module for 
surgeons-in-training
Record your knowledge and abilities
Establish your credentials

Hospital credential committees
Medical legal protection

Self learning

Only way to get that great pin!
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Who?
FLS was designed for “any surgeon who 
uses the laparoscope”

Residents and Fellows
Teaching faculty
Community surgeons
GYN, Pediatric surgery, Urology

Universality
Non-procedure based
Not only for “experts”

(results expected for a “minimally acceptable 
laparoscopist)

Reviewed by GYN and Pediatric Surgery
Currently being validated as GYN 
competency measuring tool

When?
FLS as a training tool

Resident training
Skills acquisition
Graduation certification

FLS as a competency measurement
Credentialing?
Risk management?
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FLS
in Resident Training Curricula

D. Scott, MD
M Ritter, MD

Year 1 and 2
Didactic sessions (1 hour q 2 weeks)

1 hour manual skills training – FLS box
Peg transfer

Year 3 
Formal FLS manual skills sessions – 2X month

Year 4
Self study CD Rom / web
Testing day

4 hour didactic slide set
4 hour test sessions (cognitive/manual skills)

*suggested 5 year program curricula

Resident Curricula 2
Junior residents (year 1)

16 hr FLS didactic slide set 
1hr/2X month

Year 2 and 3
Skills training

FLS box: proctored 1 hr/month, required self study 1 hr / month
Peg transfer, suturing, etc (no cost)
FLS tasks ($/student per year)

Year 4
Afternoon FLS cognitive study (4 hr slide set)
Manual skills practice session (1 hour)
FLS proctored testing (2.5 hours/resident)
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Where?

*
* *

**

*

*

* *
*

*

**

*

*

* *
*

*

*
***

FLS Testing
26 Test Centers in North America and counting…

Baltimore Bethesda Boston
Chicago Cincinnati Dallas
Detroit Durham Fresno
Honolulu Los Angeles Miami
Montreal New York Newark, DE
Philadelphia Portland Springfield, MA
Stanford St. Louis Vancouver

Also visit www.flsprogram.org for current list.

SAGES and ACS Annual Meetings
Australia and New Zealand
FLS Testing at your institution

At your institution!
Individual Package

Self study and test center voucher

Education Packages
A – 3 CDs, 3 vouchers
B – 5 CDs, 5 Vouchers, Trainer BoxTM

C – 5 master CDs. Trainer BoxTM, on-site       testing 
proctor
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How?
On line

www.flsprogram.org
www.SAGES.org

By phone – (310) 437-0544
On site

FLS Postgraduate Courses
SAGES – April 9-12, 2008 Philadelphia
ACS Clinical Congress – October 2008

Additional questions?

Ms. Lisa Jukelevics

113




