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COMP-616: To Do or Not to Do…Making Safe Decisions in the Operating  
Room – Preventing, Avoiding and Managing Complications in MIGS 

 
Chair: Giovanni Roviglione, MD, Linda C. Yang, MD, MS 

 
Faculty: Samar Nahas, MD, Audrey T. Tsunoda, MD, PhD, Megan N. Wasson, DO 

 
Course Description 

This course embraces all possible complications that may occur during minimally invasive surgery performed 
for easy or complex benign conditions such as deeply infiltrating endometriosis or oncological diseases. The 
different topics will begin with fundamental anatomical concepts and proceed to standard techniques and 
tips and tricks to perform a safe and successful surgery in easy or difficult cases. Moreover, surgical videos 
will be highlighted in each presentation to demonstrate complications and troubleshooting to help the 
learner better understand how to prevent and manage them independently or as part of a multidisciplinary 
team. Every presentation will end with a strategic algorithm which the learner will be able to easily recall and 
apply to future scenarios when faced with different types of complications. 
 

Learning Objectives 
At the conclusion of this course, the participant will be able to: 1) Implement a stepwise algorithm to promptly 
recognize and address surgical complications; 2) Select the proper surgical procedures to manage vascular, 
bowel or genitourinary tract injuries; and 3) Apply surgical tips and tricks to reduce complications during 
difficult minimally invasive gynecologic surgeries. 

Course Outline 

2:30 pm  Welcome, Introduction and Course Overview  G. Roviglione/L.C. Yang 

2:35 pm  Knowing Your Enemy: Surgical Strategies to Minimize and Treat 
Complications in Laparoscopic Entry in Simple and Complex Cases 

L.C. Yang 

3:00 pm  
To Resect or Not to Resect? How to Safely Manage Bowel 
Adhesions and Build Confidence When Tackling Deeply Infiltrating 
Endometriosis of the Bowel 

M.N. Wasson 

3:25 pm  The Water Under the Bridge Falls Safely into the Lake”: How to 
Prevent and Manage Ureteral or Bladder Lesions in MIS 

G. Roviglione 

3:50 pm  Are You Really Ready? All You Need to Know to Rapidly Manage 
Vascular Complications in MIS: The Final Algorithm 

S. Nahas 

4:15 pm  How to Prevent Visceral, Vascular or Neural Complications In MIS: 
A Roadmap 

A.T. Tsunoda 

4:40 pm  Questions & Answers All Faculty 

5:00 pm  Adjourn  
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Knowing Your Enemy: 
Surgical Strategies to Minimize and Treat 
Complications in Laparoscopic Entry in 

Simple and Complex Cases
Linda C. Yang MD MS

Division of Minimally Invasive Gynecologic Surgery
Department of Obstetrics and Gynecology

Northwestern Medicine

@drlindayang

@drlindayang

Disclosure

● Ownership interest: KLAAS, LLC

Objectives

● Describe preventative strategies for safe peritoneal access
● Incorporate tips and tricks for entry techniques into existing 

surgical practice
● Review management of entry-related complications 

Abdominal Access Complications

● Primary peritoneal access injury 
occurs in <1% of patients

● Trocar = most common device 
cited in malpractice claims 
associated with LSC procedures

● >50% of LSC complications occur 
during initial peritoneal access1-5

MAUDE Database – Trocar Injury/Fatality 

• Data collection 1997-2002
• 31 fatal injury cases

• 1353 nonfatal injury cases

• Most fatalities involved vascular injuries
• Other fatalities: unrecognized bowel injury

• Cholecystectomy most frequently associated 
with both fatal and nonfatal trocar injuries 

Fuller et al., J Minim Invasive Gynecol 2005;12(4):302-7.

Complication Types 

Intraoperative/Immediate Postoperative/Delayed
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Extraperitoneal port placement

Failed or difficult peritoneal entry

Visceral injury

Omental injury

Minor or major vascular injury 

Insufflation/pneumoperitoneum-related complication

Death

Nerve injury

Trocar site hernia

Trocar site hematoma

Trocar site infection

Trocar site metastasis

Abdominal Access Complications Abdominal Access = Key to Laparoscopic Success

• Surgical decision-making:

• Choosing the site for primary 
trocar entry

• Choosing the technique for 
primary trocar placement

Sites for Laparoscopic Entry

Vilos GA, et al., J Obstet Gynaecol Can. 2021;43(3):376-389

Open 

Closed

Direct 
optical

Laparoscopic 
Entry 

Techniques

Choosing Your Entry Approach

“Overall, evidence was insufficient to support the use of one 
laparoscopic entry technique over another.” 

(Cochrane Database 2019)

“Overall, evidence was insufficient to support the use of one 
laparoscopic entry technique over another.” 

(Cochrane Database 2019)

Open Closed
Direct 
Optical

Insufficient evidence to show difference for 
visceral/vascular injury

Insufficient evidence to show difference for 
visceral/vascular injury

Insufficient evidence to show differences compared to open 
and closed entry

Insufficient evidence to show differences compared to open 
and closed entry

Summary of Cochrane Database of Systematic Review (2019) 

Pepin K, Contemporary OB/GYN 2020;65(11)
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Risk Factors

• History of prior abdominopelvic surgery 
• C-section
• Hernia repair with mesh
• Laparotomy

• Extremes of BMI 
• Pregnancy
• Large abdominal/pelvic mass

Zero Risk Factors ≠ Zero Complications

Risk of Adhesions with Prior Surgery

Group Rate of Umbilical Adhesions
Rate of Severe Adhesions w/ 

Potential for Bowel Injury

No prior surgery 0.68% 0.42%

Prior LSC 1.6% 0.8%

Prior laparotomy 
(horizontal suprapubic) 19.8% 6.87%

Prior laparotomy 
(midline) 51.7% 31.46%

Audebert AJM and Gomel V, Fertil Steril 2000;73(3):631

Closed Entry 
• In obese pts, the umbilicus is shifted 

caudally from the aortic bifurcation10

Hurd WW et al., Obstet Gynecol 1992
Hurd WW et al., Obstet Gynecol 1992

Closed Entry
• In non-obese pts, the distance from the anterior abdominal 

wall to aorta may be as little as 2 cm10

Hurd WW et al., Obstet Gynecol 1992

Effect of Pneumoperitoneum –
Creating a Zone of Safety

Open Entry

• Choose your incision wisely: 
infraumbilical vs intraumbilical

• Intraumbilical incision affords entry at 
the thinnest aspect of the umbilicus

• Elevate the abdominal wall and 
provide adequate traction

• Avoid pushing the fascia away – it’s 
closer than you think!
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Open Entry Technique (VIDEO)

• XXX

Direct Optical Entry Technique (VIDEO)

Accessory Trocar Placement

• Know your abdominal wall 
landmarks

• Direct visualization is essential
• Bladder decompression (if 

suprapubic trocar placement)
• Maintain perpendicular angle of 

insertion

“Rule of 1/3s”

• 1/3 distance between 
ASIS and umbilicus

• 1/3 distance between 
pubic symphysis and 
umbilicus

Accessory Trocar Placement (VIDEO)

Clinical Challenges - Pregnancy

• Gravid uterus – transient truncal obesity
• Abdominal wall anatomy is relatively unchanged
• Potential risk of injury to underlying gravid uterus –

consider open entry technique or intraoperative 
guidance of Veress needle insertion

• Shift trocar placement cephalad
• Use of an angled 30 degree scope and ”port hopping”
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• Case 1: 19 wks GA - Veress 
needle placed 10 cm above 
umbilicus (uterine fundus 2 cm 
below umbilicus) 

• Case 2: 32 wks GA – direct 
optical trocar insertion at 
subxiphoid

• Case 3: 18 wks GA twins –
Veress needle placed 5 cm 
above umbilicus

• Rare risk of accidental 
gravid uterine perforation 

• Management: 
• Consultation with OB/MFM
• Surgical repair may not be 

necessary (~operative 
fetoscopy) if hemostatic with 
minimal fluid leak

Clinical Challenges – Obesity

• Umbilicus = thinnest entry point, however, distortion of 
umbilical location due to panniculus

• Use caution with Veress (umbilical) entry given risk of 
failed entry

• Consider LUQ entry 
• Extra long trocars may be necessary

Clinical Challenges – Distorted Abdominal Wall

Abdominoplasty Hernia repair with mesh

Muysoms et al., Hernia 2011;15(4):463-8.

Clinical Challenges – Prior Surgeries/Adhesions

Prevention Strategies – Visceral Slide Test

• Visceral slide assessment w/ 
ultrasound has high negative 
predictive value for the 
absence of periumbilical 
bowel adhesions

• Useful tool to detect adhesion-
free areas for safe 
laparoscopic entry

Visceral Slide Test (VIDEO)
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Ensuring Safety After Entry – Stop and Survey!

• Direct inspection beneath trocar entry site

• 360 degree survey

• Delay Trendelenburg positioning until survey complete

Intraoperative Entry Complication - Vascular

• Timing: entry, dissection, adhesiolysis, procedural 
• Vessels at risk:

• Anterior abdominal wall
• Inferior epigastric artery
• Superficial circumflex iliac artery

• Posterior abdominal wall
• Aorta
• IVC
• External, internal, and common iliac arteries/veins

• Other: omental, mesenteric

Recognition of Vascular Injury

• Retroperitoneal hematoma superior to 
sacral promontory

• Active bleeding from vessels
• Free blood in the abdominal cavity
• Hemodynamic instability 

Declare major 
vascular 

emergency

• Communication with all team members - RN, OR staff, 
anesthesiology

• Consultants – vascular surgery, trauma surgery, IR
• Blood bank – massive transfusion/hemorrhage protocol

Identify and 
control the 
bleeding

• Leave trocar in place
• Employ direct pressure (compress or clamp)
• Minimize irrigation
• Review landmarks and gain exposure 
• +/- conversion to laparotomy 

Resuscitate and 
repair

• Arterial or central line placement
• Foley catheter
• Hemostatic agents versus surgical repair

Intraoperative Complication – GI Tract

• Incidence of bowel injury during 
GYN surgery: 0.13-0.54%

• 37.3-55% of bowel injuries are 
entry-related 

• Delayed diagnosis: 
• 41% of bowel injuries at GYN 

laparoscopy
• Mortality rate = 3.2%

Glaser and Milad. Obstet Gynecol 2019;133(2):313-322

Elbiss HM and Abu-Zidan FM, Afri Health Sci 2017;17(4):1237-1245

Glaser and Milad. Obstet Gynecol 2019;133(2):313-322

Page 10



Intraoperative Entry Complication – GI Tract

“introduction of the laparoscope revealed that the 10-mm trocar had been placed within the lumen of the stomach”

Nezhat CH et al., JMIG 2005;12:171-173

Intraoperative Entry Complication - Bladder

• Insertion of suprapubic trocar into 
bladder 

• If bladder is not drained
• Adhesions
• Anatomic variant – urachal 

remnant/diverticulum

• Most common injury site: bladder 
dome Lim CL, et al. BMJ Case Rep 2021;14:e239361.

Management:
• Develop Space of Retzius

to isolate injury site

• Expectant management or 
primary repair 

• Urinary catheter 
decompression

Lim CL, et al. BMJ Case Rep 2021;14:e239361.

Trocar Site Hernia

Tosun et al., J of Case Reports 2015;5(2):420-22Leal et al., JMIG 2022;29(3):338-339

Diagnosis and Management

• Risk factors: trocar 
size > 10 mm, 
advanced age, 
obesity, malnutrition

• Surgical repair –
LSC or laparotomy with 
possible bowel 
resection

Trocar Site Hematoma
• Conservative management:

• Pressure dressing
• Serial Hgb 
• Close surveillance

• Surgical management:
• Rare
• Hemodynamic instability
• Rapid expansion or 

superinfection
Hindman NM, et al., Radiographics 2014;34:119-138

Page 11



Key Lessons

• Preoperative planning and preparation is paramount

• Rely on fundamentals and knowledge of anatomy to 
navigate challenging surgical scenarios 

• Stay vigilant and anticipate the worst case scenario
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To Resect or Not to Resect? How to Safely 
Manage Bowel Adhesions and Build Confidence 
when Tackling Deeply Infiltrating Endometriosis 
of the Bowel
Megan Wasson, DO, FACOG
Department Chair
Associate Professor
Department of Medical and Surgical Gynecology
Mayo Clinic in Arizona

Megan Wasson
Megan Wasson DO
@WassonMegan
meganwassondo
@drmeganwasson
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Disclosures

• I have no financial disclosures to disclose.
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Objectives

• Avoid bowel injury during MIGS

• Effectively treat injury to decrease morbidity and 
mortality risk

• Evaluate large and small intestines for 
pathology

©2013 MFMER  |  slide-4

Background

©2013 MFMER  |  slide-5

Gastrointestinal Injury during Laparoscopy

• 0.03-0.18%

• Small bowel most common

• High morbidity and mortality

©2013 MFMER  |  slide-6

Etiology

• Abdominal entry

• Dissection

• Electrosurgery
• Direct application
• Direct coupling
• Capacitive coupling
• Insulation failure

• Trauma
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Sequelae

• Bowel obstruction

• Bowel perforation

• Wound dehiscence

• Repeat laparotomy

• TPN

• Pneumonia

• Sepsis

• ICU

©2013 MFMER  |  slide-8

Delayed Diagnosis Presentation

• Peritonitis

• Intra-abdominal abscess

• Enterocutaneous fistula

©2013 MFMER  |  slide-9

Thermal Injury Presentation
Sign Large Intestine Small Intestine
Normal or Low Temp 61.2% 50.6%

High Temp 38.8% 49.3%

High HR 63.3% 54.3%

Low BP 42.9% 18.5%

Low Hg 77.6% 63.0%

Low WBC 40.8% 22.2%

High WBC 49.0% 39.5%

Bandemia 51.0% 37.0%

High Crt 24.5% 6.2%

©2013 MFMER  |  slide-10

Diagnosis

• High index of suspicion

• Abdominal imaging

• Exploratory surgery
•  identification
•  resection
•  reanastamosis

©2013 MFMER  |  slide-11

Prevent Delayed Injury 

©2013 MFMER  |  slide-12

Assessing for Injury

• Small Intestine
• Run the bowel
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Assessing for Injury

• Small Intestine
• Run the bowel

• Large Intestine
• Air bubble test
• Methylene blue enema
• Proctoscopy
• Indocyanine green fluorescence

©2013 MFMER  |  slide-14

Small Bowel Injury

• Serosa
• Expectant 

• <2 mm muscularis
• Expectant 

• >2 mm muscularis
• Primary Repair in 1 or 2 layers
• Transverse plane

• Transection
• Resection and reanastamosis

©2013 MFMER  |  slide-15

Large Bowel Injury

• Serosa
• Expectant 

• Outer longitudinal muscularis fibers
• Expectant 

• Circular muscularis fibers exposed or breached
• Primary Repair in 1 or 2 layers
• Transverse plane

• Transection
• Resection and reanastamosis
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Imaging for Gastrointestinal 
Deep Infiltrating Endometriosis

©2013 MFMER  |  slide-17

“Preoperative TVUS-BP was accurate in identifying all sites of ovarian 
and deep endometriosis that were evaluated.  It had significantly higher 
sensitivity than DL in detecting rectosigmoid endometriosis...” 

©2013 MFMER  |  slide-18
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Radiologist Experience Matters!

“interpretation of pelvic MRI for DPE should be performed by specialists 
as; even the performance of radiologists with up to 2 years of experience 
in female imaging was statistically inferior to that of experts.” 

©2013 MFMER  |  slide-20

©2013 MFMER  |  slide-21 ©2013 MFMER  |  slide-22

Surgical Treatment

©2013 MFMER  |  slide-23

Surgical Treatment

• Serosal shaving

• Discoid Resection

• Segmental Resection

©2013 MFMER  |  slide-24

Surgical Treatment

• Serosal shaving
• Minimal involvement of the muscularis

• Discoid Resection

• Segmental Resection
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Surgical Treatment

• Serosal shaving

• Discoid Resection
• Muscularis involvement
• <3 cm
• <50% bowel circumference

• Segmental Resection

©2013 MFMER  |  slide-26

Surgical Treatment

• Serosal shaving

• Discoid Resection

• Segmental Resection
• >3 cm
• >50% bowel circumference
• Multifocal lesions

©2013 MFMER  |  slide-27

Tips for Success
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Prevention

• Rectal probe

©2013 MFMER  |  slide-29

Prevention

• Rectal probe

• Identify safety zones

• Work Lateral to Medial

©2013 MFMER  |  slide-30

Rules to Live By

• Avoid electrosurgery on bowel wall

• Bluntly manipulate

• Bowel graspers if needed

• If in doubt…oversew and reinforce
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Take Home Messages

• Preparation is key

• Have a high index of suspicion

• Needs of the patient come first 
• When in doubt, bring your friends with you
• Conversion is not a failure

©2013 MFMER  |  slide-32
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Questions
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“The water under the bridge 
falls safely into the lake”: 

how to prevent or manage ureteral or 
bladder lesions in minimally invasive surgery

Giovanni Roviglione M.D.

IRCCS Sacred Heart Hospital, Negrar, Verona, Italy

Gynecologic Oncology and Minimally-Invasive Pelvic Surgery Unit
Chief: Marcello Ceccaroni MD PhD

“The water under the bridge 
falls safely into the lake”: 

how to prevent or manage ureteral or 
bladder lesions in minimally invasive surgery

NO DISCLOSURES

BLADDER ENDOMETRIOSIS:
PRE AND INTRA-OPERATIVE ASSESSMENT

BLADDER ENDOMETRIOSIS:
MRI IMAGING

(Salvatores M, Landi S, Ceccaroni M, et al., Minerva Ginecol 2007; 59:19-25”)

Laparoscopic treatment of
Bladder Endometriosis

Acta Obstet Gynecol Scand 2011 Feb;90(2):136-9

10466 lesions analyzed 

1548 consecutive patients (2006-2009)
10466 lesions analyzed 
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Bladder Endometriosis: 
ventral spread of adenomyosis

■ Clinical findings
• Ureteral trigger-points pain
• Positive Giordano’s sign
• Pyelectasia
• Bladder profile alteration
• Pelvic mass

■ Transabdominal sonography(TAS)
■ Transvaginal sonography(TVS)
■ Magnetic resonance imaging(MRI)

■ CA125

Bladder and Ureteral 
Endometriosis: DIAGNOSIS

■ Uro CT 
■ Cystoscopic evaluation

www.issaschool.com

PVS

PRS

UA
UtA

Laparoscopic surgical anatomy of
para-vesical spaces

Right lateral PVS

Laparoscopic surgical anatomy 
of vesico-vaginal and vesico-

cervical spaces

Ant: pubic symphysis

Post: Ant. vesical fascia and vascular stalk 
of int. Iliac vessels with their sheath, 
Santorini plexus

Lat: pubic bone, fascia obt. intern. m., lev. 
ani. m.

Med: Inf. lat. surface of bladder

Sup: Peritoneum upper bladder and pelvic 
side wall

Inf: Pubovesical lig., reflection of sup. 
fascia lev. ATPF and ATLA

Retzius’
Space

(Salvatores M, Landi S, Ceccaroni M, et al., Minerva Ginecol 2007; 59:19-25, 

“The laparoscopic treatment of bladder endometriosis. A retrospective analisys of 21 cases.”)

Laparoscopic treatment of
Bladder Endometriosis
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Laparoscopic surgical anatomy of
para-vesical spaces

www.issaschool.com

Laparoscopic Treatment of Bladder lesions
Laparoscopic repair of bladder 

injuries

Laparoscopic repair of bladder 
injuries

Before dating the ureter…. Anatomy 
first

• Upper urinary conduit, from kidney 
to bladder

• Permanent flux of 400-700 ml/die 
(diuresis)

• Median length: 25 cm 

• Topography :
– Abdominal 12 cm
– Iliac 3 cm
– Pelvic 10 cm
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Before dating the ureter…. Anatomy 
first

From L. Testut - A. Latarjet 

Surgical Anatomy 
of Anterior Parametrium

Fujii S. Anatomic identification of nerve-sparing radical hysterectomy: a step-by-step procedure. Gynecol Oncol. 2008

■ Urinary tract endometriosis (UTE), once considered a rare clinical entity is now 
increasingly recognized.

■ Despite the true incidence is not precisely determined, recent estimates point to 
a prevalence of UTE ranging from 0.3% to 6% of cases with endometriosis. 

■ The most serious urological complication of endometriosis is hydronephrosis
secondary to ureteral involvement. 

■ It has been reported that up to 47 % of patients with ureteral endometriosis 
required nephrectomy at the time of diagnosis. 

Nexhat C et al. Urinary tract endometriosis treated by laparoscopy Fertil Steril 1996

A. Gustilo-Ashby, M. Paradiso. Treatment of urinary tract endometriosis. J Minim Invasive Gynecol. 2006;13(6):559-65

Douglas C., Rotimi O. Extragenital endometriosis: a clinicopathological review of a Glasgow hospital experience with case 
illustrations. J Obstet Gynaecol. 2004; 24:804-8.

Comiter C.V. Endometriosis of the urinary tract. Urol Clin North Am. 2002; 29:625-35.

Klein RS, Cattolica EV. Ureteral endometriosis. Urology. 1979;13(5):477-82.

Chapron C., Fauconnier A., Vieira M., et al. Anatomical distribution of deeply infiltrating endometriosis: surgical implications
and proposition for a classification. Hum Reprod. 2003; 18:157-61.

Yohannes P., Ureteral endometriosis, J Urol. 2003; 170:20-5.

BACKGROUND
URINARY TRACT ENDOMETRIOSIS

BACKGROUND
URINARY TRACT ENDOMETRIOSIS

Laparoscopic Treatment of
Ureteral Endometriosis: ureterolysis

BLADDER AND URETERAL ENDOMETRIOSIS:
ULTRASOUND IMAGING

URETERAL ENDOMETRIOSIS:
Uro-CT IMAGING
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(Ceccaroni, 2015)

Retroperitoneum: Double Ureter (1.3%)

(Ceccaroni, 2003)

www.issaschool.com

Laparoscopic Treatment of Ureteral 
Endometriosis: double ureters

Laparoscopic Treatment of Ureteral 
Endometriosis: after ureterolysis

Laparoscopic Treatment of Ureteral 
Endometriosis: double ureters

Laparoscopic repair of ureteral 
injuries

Laparoscopic Treatment of Ureteral Lesion: 
end to end anastomosis

UA

Ureter

Ureter

Scioscia M, Molon A, Grosso G, Minelli L., Curr Opin Obstet Gynecol. 2009 Aug;21(4):325-8. 
Mereu L, Gagliardi ML, Clarizia R, Mainardi P, Landi S, Minelli L. Fertil Steril. 2010 Jan;93(1):46-
51. Stepniewska A, Grosso G, Molon A, Minelli L, et al., Human Reprod. 2011 Jan; 26(1):112-6.
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Laparoscopic Treatment of Ureteral Lesion: 
end to end anastomosis

UAUreter

Scioscia M, Molon A, Grosso G, Minelli L., Curr Opin Obstet Gynecol. 2009 Aug;21(4):325-8. 
Mereu L, Gagliardi ML, Clarizia R, Mainardi P, Landi S, Minelli L. Fertil Steril. 2010 Jan;93(1):46-
51. Stepniewska A, Grosso G, Molon A, Minelli L, et al., Human Reprod. 2011 Jan; 26(1):112-6.

End-to End outcomes

Recent Review identified 151 published cases

75 Laparoscopic
18 Laparotomy
1 Robotic
57 Unspecified
Operative time 300 min
Recurrence of obstructive uropathy
occurred in 11 cases (7.3%)

Laparoscopic Treatment of Ureteral 
Endometriosis: ureteroneocystostomy

Scioscia M, Molon A, Grosso G, Minelli L., Curr Opin Obstet Gynecol. 2009 Aug;21(4):325-8. 
Mereu L, Gagliardi ML, Clarizia R, Mainardi P, Landi S, Minelli L. Fertil Steril. 2010 Jan;93(1):46-51. 
Stepniewska A, Grosso G, Molon A, Minelli L, et al., Human Reprod. 2011 Jan; 26(1):112-6.

Technique: ureteral reimplantation
❖ Eradication of parametrial endometriosis with 

distal ureterectomy

❖ Closing of the vescical outflow (clips or 
suturing)

❖ Development of medial paravescical spaces

❖ Development of Retzius’ and Bogros’ spaces

❖ Bladder opening and creation of mucosal tunnel

❖ Psoas hitch 

❖ Double-J stent inserted (if not present)

❖ Uretero-vesical anastomosis completed using 
six interrupted sutures in 3/0 Monocryl, or three 
running sutures (Lich-Gregoire technique)

❖ Bladder incision was then closed longitudinally 
with a double suture in 2/0 Monocryl

❖ Patient’s mobilization on day 2

❖ Pelvic drain removed on day 3 after 
endovenous blue test

❖ Foley catheter removed on day 7 after 
cystography

❖ If leakage, Foley catheter kept in place for 7-
15 days more

❖ Double-J stent removed after 40 days

M. Ceccaroni, G. Caleffi

In Summary

• The ureter is mostly a friendly helpful anatomic 
landmark, but sometimes friends do not do so nice 
things

• Deep knowledge of macro- and micro-anatomy of the 
ureter and surrounding anatomy is needed

• Ureterolysis is one of the basic principal skills that 
gynecologic surgeon needs to master

• Ureter injury is now extremely rare in experienced 
hands at laparoscopic hysterectomy

• Ureteral endometriosis is often extrinsic, but if 
intrinsic, then either end-to-end anastomosis or 
reimplantation are required
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How To Prevent Visceral, Vascular 
Or Neural Complications In MIS:

A Roadmap

Audrey T Tsunoda, MD PhD
HCor and Erasto Gaertner Hospital Gynecologic Oncology Dept

Professor at Pontifícia Universidade Católica do Paraná

Disclosures
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Surgical
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activities: AstraZeneca, Roche, MSD

• No financial disclosures for this lecture

How To Prevent Visceral, Vascular Or Neural Complications In MIS: 

A Roadmap

• To describe adequate peri-operative management to prevent 
complications

• To review general complications profile, and the main resources and 
techniques for a safe pelvic procedure

• To propose a roadmap to guide standardized pelvic approaches and to 
reduce complications

How To Prevent Visceral, Vascular 

Or Neural Complications In MIS: A 

Roadmap

Anatomy
Surgical 

Technique

Complicatio

ns

Safe 
extracti

on

Safe 
procedu

re

Diagno
sis

Complicati
ons

How To Prevent Visceral, Vascular Or Neural Complications In MIS:
A Roadmap How To Prevent Visceral, Vascular Or Neural Complications In MIS: A Roadmap

Pre-operatively:

• Review anatomic key elements and surgical technique

• Understand limitations and most common complications

• Organize team and instruments/equipments

• Adequate patient selection

• Understand that laparotomy does not reduce complications
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7

Por que escolher histerectomia 
minimamente invasiva?

11

Selecti
on

12

Multidisciplinary Team

Arquivo pessoal
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Surgical Team

Arquivo pessoal

Patient and
team

Positioning
A2

Energy 
sources

Energy 
sources

table

I

Ribeiro & Tsunoda, 2016 Ribeiro & Tsunoda, 2016

Ribeiro & Tsunoda, 2016
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How To Prevent Visceral, Vascular Or Neural Complications In MIS: A Roadmap

During surgery:

• Adequate ergonomy and use of energy 

• Anatomical landmarks identification

• Provide a good uterus mobilization

• When facing a difficult case in the lateral or posterior aspcects: 

pelvic spaces development

Ergonomy

Trocar positioning rationale
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Anatomical landmarks - Video

Mobility

Laparoscopia no Câncer de Colo de Útero

Uterus mobility without manipulator Video

Drive safely through the pelvis – map your pelvic roads

Kostov, 2020
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Kamina, 2012

Video - Lateral Pelvic Spaces

How To Prevent Visceral, Vascular Or Neural Complications In MIS: A Roadmap

• Yerkes-Dodson Law and PERFORMANCE

• COMPLICATIONS are more frequent than we would expect

• Most COMPLICATIONS are related to simple steps and regular 
procedures

• COMPLICATIONS should be adequately prevented, detected and 
promptly managed

Yerkes-Dodson Law

Pinterest
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n=385
GU tract injuries 1-2% (5,000 cases/year in the USA)

0.3-1.2% open

0.2-8% laparoscopy

0.7-4% vaginal

Bladder - most frequent, mainly during vesico-vaginal space development

Ureter (66% are not detected during the procedure)

**Bladder catheter + adequate plane exposure

A. Wattiez
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A. Tsunoda

Bladder video

All Danish women from 2004 to 2015
Elective hysterectomy
n= 51,141

7% minor complications (n=3,577)
9.4% major complications (n=4,788)

Predictive of major complications:

• Endometriosis

• Uterus >1.000cc

• BMI>30

• ASA 3-4

Ministry of Health advised for the vaginal 
route in 2004 - 36%

In 2010, MH advised for laparoscopy (against 
open) - 72%

Since 2015, contained morcellation

Complications reduced from 8.1% to 4.1%

Mortality 0.27% (50% reduction)

All Canadian women from 2010 to 2016

Elective hysterectomy

n=109,821

(61% laparoscopic vs 39% open)
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Robotic Laparoscopic Vaginal

Costs Same Same Reduced

Surgical time 154.63 ± 36.57 185.65 ± 42.98

QOL Same Same Same

Conversion to 
laparotomy rate

1% 5%

More than 250cc

And what if it’s a large uterus?

Strategies to overcome a large uterus

• Higher port placement

• Open or direct vision trocar first entry

• Advanced energy device

• Adequate uterine mobilization

• Ureters: always seen, sometimes dissected rule

• Morcellation (protected whenever possible)

• TEAM WORK!!!

Canadian Task Force

ACS NSQIP database

2005-2012

Total hysterectomy (laparoscopy-assisted vaginal, laparoscopy or 
vaginal) for benign conditions

n=36,757

TLH had less blood transfusion (p < .02) and

shorter hospitalizations (p < .03)

regardless of uterine size or BMI SEER cohort

ACS NSQIP database

2014-2015

Hysterectomy for benign conditions

n=27,167
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SEER cohort

ACS NSQIP database

2014-2015

Hysterectomy for benign conditions

n=27,167

Uteri >500cc were >30% more likely to have complications (vs <100cc), OR 1.34, p<0.001

>700cc almost 60%, OR 1.58, p<0.001

>1,000cc more than >80%, OR 1.85, p<0.001

Complications were related to uterus size

Complications were higher
in laparotomy

Complications were higher
in laparotomy

Laparoscopic
hysterectomy

8% complications

Open hysterectomy = 15% complications

Open hysterectomy + uterus<250cc = OR 2.05

Open hysterectomy + uterus 250-500cc = OR 1.76

Open hysterectomy + uterus>500cc = OR 1.35

VS
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Nerve sparing key 
points

Radical hysterectomy

Nerve at risk Anatomico-surgical  « hot-
spot »

Consequences of damage How to avoid

Hypogastric nerve  and 
inferior hypogastric plexus 

US ligament division

Complex urinary, and 
sexual disorders

Check and retract laterally 
from the US

Splanchnic (usually + 
hypogastric)

Cardinal ligaments section Keep dissecting cranially 
from 
the DUV

Vesical branches of the 
plexus

Bladder pilar and vesico 
vaginal ligament

Keep dissecting medially 
to the vesical nerve 

Courtesy of E Leblanc

How to extract
an enlarge uterus?

N=78

Median weight = 2,000g

Estimated blood loss = 100 mL (range 10–700 mL)

Operating time =135 min (range 60–300 min)

Hospital stay = 2 days (range 2–5 days)

Conversion to laparotomy in 4 patients (5.1%)

One intraoperative complication = ureteral injury (grade III) - uterus 11,000g

“extracorporeal intrauterine morcellation” through a low transverse minilaparotomy

Large Uterus Extraction
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How To Prevent Visceral, Vascular Or Neural Complications In MIS: 

A Roadmap

• Adequate perioperative management, including anatomical landmarks 
identification (and not necessarily dissection!) is a must!

• Main complications are mostly related to simple procedures and/or steps, 
and basic resources and reproducible surgical techniques may prevent 
them

• Standardized pelvic approaches may positively impact surgical results (i.e. 
pelvic spaces development, adequate exposure, save approach to 
important structures)
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CULTURAL AND LINGUISTIC COMPETENCY & IMPLICIT BIAS

The California Medical Association (CMA) announced new standards for Cultural Linguistic Competency 
and Implicit Bias in CME. The goal of the standards is to support the role of accredited CME in advancing 
diversity, health equity, and inclusion in healthcare. These standards are relevant to ACCME-accredited, 
CMA-accredited, and jointly accredited providers located in California. AAGL is ACCME-accredited and 
headquartered in California. 

CMA developed the standards in response to California legislation (Business and Professions (B&P) Code 
Section 2190.1), which directs CMA to draft a set of standards for the inclusion of cultural and linguistic 
competency (CLC) and implicit bias (IB) in accredited CME. 

The standards are intended to support CME providers in meeting the expectations of the legislation. CME 
provider organizations physically located in California and accredited by CMA CME or ACCME, as well as 
jointly accredited providers whose target audience includes physicians, are expected to meet these 
expectations beginning January 1, 2022. AAGL has been proactively adopting processes that meet and 
often exceed the required expectations of the legislation. 

CMA CME offers a variety of resources and tools to help providers meet the standards and successfully 
incorporate CLC & IB into their CME activities, including FAQ, definitions, a planning worksheet, and best 
practices. These resources are available on the CLC and IB standards page on the CMA website. 

Important Definitions: 
Cultural and Linguistic Competency (CLC) – The ability and readiness of health care providers and 
organizations to humbly and respectfully demonstrate, effectively communicate, and tailor delivery of care 
to patients with diverse values, beliefs, identities and behaviors, in order to meet social, cultural and linguistic 
needs as they relate to patient health. 

Implicit Bias (IB) – The attitudes, stereotypes and feelings, either positive or negative, that affect our 
understanding, actions and decisions without conscious knowledge or control. Implicit bias is a universal 
phenomenon. When negative, implicit bias often contributes to unequal treatment and disparities in 
diagnosis, treatment decisions, levels of care and health care outcomes of people based on race, ethnicity, 
gender identity, sexual orientation, age, disability and other characteristics. 

Diversity – Having many different forms, types or ideas; showing variety. Demographic diversity can mean 
a group composed of people of different genders, races/ethnicities, cultures, religions, physical abilities, 
sexual orientations or preferences, ages, etc. 

Direct links to AB1195 (CLC), AB241 (IB), and the B&P Code 2190.1: 
Bill Text – AB-1195 Continuing education: cultural and linguistic competency. 
Bill Text – AB-241 Implicit bias: continuing education: requirements. 
Business and Professions (B&P) Code Section 2190.1 

CLC & IB Online Resources: 
Diversity-Wheel-as-used-at-Johns-Hopkins-University-12.png (850×839) (researchgate.net) 
Cultural Competence In Health and Human Services | NPIN (cdc.gov) 
Cultural Competency – The Office of Minority Health (hhs.gov) 
Implicit Bias, Microaggressions, and Stereotypes Resources | NEA 
Unconscious Bias Resources | diversity.ucsf.edu 
Act, Communicating, Implicit Bias (racialequitytools.org) 
https://kirwaninstitute.osu.edu/implicit-bias-training  
https://www.uptodate.com/contents/racial-and-ethnic-disparities-in-obstetric-and-gynecologic-care-and-

role-of-implicitbiases  
https://www.contemporaryobgyn.net/view/overcoming-racism-and-unconscious-bias-in-ob-gyn 
https://pubmed.ncbi.nlm.nih.gov/34016820/ 
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https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=2190.1&lawCode=BPC&utm_source=newsletter&utm_medium=email&utm_content=Business%20and%20Professions%20%28B%26P%29%20Code%20Section%202190.1&utm_campaign=ABP%20Updates%20Email
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=2190.1&lawCode=BPC&utm_source=newsletter&utm_medium=email&utm_content=Business%20and%20Professions%20%28B%26P%29%20Code%20Section%202190.1&utm_campaign=ABP%20Updates%20Email
https://www.cmadocs.org/cme-standards?utm_source=newsletter&utm_medium=email&utm_content=CLC%20and%20IB%20standards%20page&utm_campaign=ABP%20Updates%20Email
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=200520060AB1195&search_keywords=%2522Cultural+and+Linguistic+Competency%2522
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=2190.1&lawCode=BPC&utm_source=newsletter&utm_medium=email&utm_content=Business%20and%20Professions%20%28B%26P%29%20Code%20Section%202190.1&utm_campaign=ABP%20Updates%20Email
https://www.researchgate.net/publication/320178286/figure/fig1/AS:614112098787328@1523427142191/Diversity-Wheel-as-used-at-Johns-Hopkins-University-12.png
https://npin.cdc.gov/pages/cultural-competence#:%7E:text=Cultural%20and%20linguistic%20competence%20is%20a%20set%20of,professionals%20that%20enables%20effective%20work%20in%20cross-cultural%20situations.
https://www.minorityhealth.hhs.gov/omh/browse.aspx?lvl=1&lvlid=6
https://www.nea.org/resource-library/implicit-bias-microaggressions-and-stereotypes-resources?gclid=EAIaIQobChMIkuyXhYnB9AIVIhitBh245QJtEAAYASAAEgIqg_D_BwE
https://diversity.ucsf.edu/resources/unconscious-bias-resources
https://www.racialequitytools.org/resources/act/communicating/implicit-bias
https://kirwaninstitute.osu.edu/implicit-bias-training
https://www.uptodate.com/contents/racial-and-ethnic-disparities-in-obstetric-and-gynecologic-care-and-role-of-implicitbiases
https://www.uptodate.com/contents/racial-and-ethnic-disparities-in-obstetric-and-gynecologic-care-and-role-of-implicitbiases
https://www.contemporaryobgyn.net/view/overcoming-racism-and-unconscious-bias-in-ob-gyn
https://pubmed.ncbi.nlm.nih.gov/34016820/
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