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Surgical Tutorial 3: Bowel Endometriosis: State-of-the-Art on Surgical Treatment 

Chair: Helder Ferreira, MD, PhD,MBA 

Faculty: William Kondo, MD, Mario Malzoni, MD 

Course Description 
The surgical management of bowel endometriosis is a point of clinical controversy. When choosing 
a surgical approach, issues to consider include efficacy of pain relief, risk of repeat surgery, and risk 
of complication. 

This high-profile session will use a case study to illustrate many facets of care when managing 
patients with bowel endometriosis. Each expert will share their knowledge and remarkable 
experience in the advanced surgical approach to such a challenging disease whose treatment 
becomes even more defiant when it invades the bowel. The bowel shaving, discoid, and segmental 
resections will be explained step-by-step with relevant "tips and tricks." The intra- and postoperative 
complications related to bowel endometriosis surgery may be very aggressive and associated with 
high morbidity or even mortality. This surgical tutorial will present several techniques to prevent 
complications (denervation, fistula, leakage, and bowel dysfunction) and risk factors in a didactic and 
interactive way. 

Learning Objectives 
At the conclusion of this course, the participants will be able to: 1) Identify the indications for shaving, discoid 
or segmental resections; 2) Articulate in a step-by-step way the different surgical treatments for bowel 
endometriosis; and 3) Recognize possible risk factors and preventive measures to prevent complications. 

Course Outline 

3:15 pm Welcome, Introduction and Course Overview H. Ferreira

3:20 pm Bowel Endometriosis Treatment: State-of-the-Art W. Kondo

3:35 pm Discoid Resection and Totally Laparoscopic Resection with 
Transanal Natural  

M. Malzoni

3:50 pm 
Bowel Anastomosis Leakage: Risk Factors and Prevention 

Techniques 
H. Ferreira

4:05 pm Questions & Answers All Faculty 

4:20 pm Adjourn 
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Dr. William Kondo 
Gynecologist 

Vita Batel Hospital, Curitiba - PR, Brazil 
Nações Hospital, Curitiba - PR, Brazil 

Sugisawa Hospital, Curitiba - PR, Brazil 

BOWEL ENDOMETRIOSIS: State of
the art

Disclosure

“I have no financial relationships to disclose”

Objectives

● Demonstrate different surgical techniques to manage bowel
endometriosis

BOWEL ENDOMETRIOSIS

DEFINITION
- IMPLANT THAT PENETRATES DEEPER THAN THE 

MUSCLE LAYER OF THE BOWEL

PREVALENCE
- 45 TO 56% OF WOMEN WITH DIE

- 57.1% OF WOMEN WITH OVARIAN ENDOMETRIOMA

Chapron et al. Anatomical distribution of deeply infiltrating endometriosis: surgical implicationsand 
proposition for a classification. Hum Reprod 2003;18:157-161. 

Kondo et al. Deep infiltrating endometriosis: anatomical distribution and surgical treatment. Rev Bras 
Ginecol Obstet 2012; 34: 278-284.
Piketty et al. Preoperative work-up for patients with deeply infiltrating endometriosis: transvaginal 
ultrasonography must definitely be the first-line imaging examination. Hum Reprod 2009;24: 602-607. 

Kondo et al. Association between ovarian endometrioma and deep infiltrating endometriosis. Rev Bras 
Ginecol Obstet 2012;34: 420-424. 

10% REPRODUCTIVE AGE 
WOMEN

20-30% DIE

45-56% BOWEL ENDO 

1.5%

PREOPERATIVE 
WORK-UP

CLINICAL HISTORY

• SYMPTOMS EVOCATIVE OF ENDOMETRIOSIS

• PAIN SYMPTOMS
• DYSMENORRHEA 
• DYSPAREUNIA
• CHRONIC PELVIC PAIN
• INTESTINAL / URINARY CYCLIC SYMPTOMS

• FERTILITY
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PHYSICAL EXAM
VAGINAL EXAMINATION

NODULARITY OR THICKENING IN THE VAGINA, RECTUM, 
RV SEPTUM, US LIGAMENTS, RETROCERVICAL AREA

IT IS NOT ENOUGH TO DIAGNOSE DIE
○ 40% OF PELVIC EXAM REPORTED NORMAL
○ DEPTH OF INFILTRATION
○ LOCATION OF THE LESIONS

Koninckx PR, et al. Diagnosis of deep endometriosis by clinical examination during menstruation and plasma CA-
125 concentration. Fertil Steril. 1996 Feb;65(2):280-7.
Bazot M, et al. Diagnostic accuracy of physical examination, transvaginal sonography, rectal endoscopic 
sonography, and magnetic resonance imaging to diagnose deep infiltrating endometriosis. Fertil Steril. 2009 
Dec;92(6):1825-33

IMAGING

“THE ACCURACY IN THE 
DIAGNOSIS WITH THE IMAGING 
TECHNIQUES IS COMPLETELY 
OPERATOR DEPENDENT”

DIAGNOSIS

TVUS has good sensitivity, specificity, 
PPV, NPV and accuracy in cases of
DEEP RETROCERVICAL and
RECTOSIGMOID ENDOMETRIOSIS

DIAGNOSIS

TVUS is an adequate exam for evaluating DEEP 
INFILTRATING BOWEL ENDOMETRIOSIS 

Importance for defining SURGICAL STRATEGY

DIAGNOSIS

REPRODUCIBILITY

DIAGNOSIS

Localization and severity of
endometriotic lesions / adhesions can
be diagnosed ACCURATELY and NON-

INVASIVELY using TVUS
GOOD SURGICAL CORRELATION
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CHARACTERISTICS OF THE IMPLANT

MULTIFOCALITY

• LESIONS UP TO 2CM FROM THE MAIN LESION

MULTICENTRICITY

• LESIONS BEYOND 2CM FROM THE MAIN LESION

SURGICAL TECHNIQUE
TYPES OF SURGERY

SEGMENTAL 
BOWEL 

RESECTION

CONSERVATIVE 
PROCEDURES

TYPES OF SURGERY

CONSERVATIVE (NODULECTOMY)
RECTAL SHAVING
MUCOSAL SKINNING
DISCOID RESECTION 

- SCISSORS (HARMONIC) + SUTURE
- CIRCULAR STAPLER
- LINEAR STAPLER

RADICAL 
SEGMENTAL BOWEL RESECTION

Kondo et al. Laparoscopic treatment of deep infiltrating endometriosis affecting the rectosigmoid colon: 
nodulectomy or segmental resection? Gynecol Obstetric. 2013; S3:001.

TYPES OF SURGERY
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RATIONALE - Indications

Cut off
Cranio caudal size +
7mm of muscularis

infiltration
•SURGICAL APPROACH

GENERAL STRATEGY

EXPOSURE

RESTORE NORMAL ANATOMY

START DISSECTION IN HEALTHY TISSUE

FOLLOW THE BUBBLES

AVOID UNNECESSARY DISSECTION AND EXCISION

SURGICAL STEPS

PATIENT POSITIONING

Kondo et al. Surgical Treatment of deep endometriosis by laparoscopy. In: Laparoscopy: New developments, 
procedures and risks (ISBN 978-1-61470-747-9);

SYSTEMATIC APPROACH

ADHESIOLYSIS
EXPOSURE 
SIGMOID COLON DETACHMENT
ACCESS TO THE LEFT URETER

○ URETERAL IDENTIFICATION 

ACCESS TO THE PARARECTAL FOSSA
○ HYPOGASTRIC NERVE

NODULE DETACHMENT

BOWEL TREATMENT
SAFETY TESTS
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Courtesy prof. G. Karam

Page 9



NODULECTOMY - DOUBLE 
DISCOID RESECTION

Kondo W, et al. Tratamento cirúrgico de endometriose profunda por laparoscopia. in: James Skinovsky; Dorivam 
Celso Nogueira Filho; Sergio Roll. Videocirurgica. 1 Ed. Curitiba: Primas Edições, 2014, p. 379-420.
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SAFETY TEST INDOCYANINE GREEN -
LAPAROSCOPY 

• FLUORESCENCE IMAGING DEVICE (WITH AN ADAPTED LIGHT SOURCE AND 
CAMERA = NEAR INFRARED FLUORESCENCE IMAGING

• FLUORESCENT DYE INTRAVENOUSLY = ICG = INDOCYANINE GREEN

• DIAGNOSIS (NORMAL- APPEARING, “CLEAR” LESIONS OF ENDOMETRIOSIS)
• ASSESS TISSUE PERFUSION
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INDOCYANINE GREEN - LAPAROSCOPY 

• OPAL1 TECHNOLOGY FOR NIR/ICG 
• SELECTION OF THE PREFERRED COLOR ON 

STORZ IMAGE-1 S
• IMAGING IN BLUE - MORE BALANCED TO 

THE EYES

Courtesy  Dr. N. Bourdel

Personal 
Experience

Private Center
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STRATEGY – Personal 
experience

STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Intestinal
DIE

Segmental bowel 
resection 

n=475

with ileostomy n=15
Without ileostomy 

n=460

Disc resection 
n=370

(double = 94)

Shaving 
n=237

STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Intestinal
DIE

Segmental bowel 
resection 

n=475

with ileostomy n=15
Without ileostomy 

n=460

Disc resection 
n=370

(double = 94)

Shaving 
n=237

43.9% 34.2% 21.9%

STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Segmental 
(n=475)

Disc resection
(n=370)

Shaving
(n=237)

Age (yrs) 35.9 35.2 34.8

Ca-125 63.1 36.4 38.3

Surgical time (min) 164 116 133

Hysterectomy 97 (20.4%) 68 (18.4%) 57 (24%)

Vaginal resection 130 (27.4%) 83 (22.4%) 62 (26.2%)

Number of intestinal implants 2.5 1.1 1.02

Intraoperative bleeding (cc) 62.5 38.6 58.9

STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Segmental 
(n=475)

Disc resection
(n=370)

Shaving
(n=237)

Age (yrs) 35.9 35.2 34.8

Ca-125 63.1 36.4 38.3

Surgical time (min) 164 116 133

Hysterectomy 97 (20.4%) 68 (18.4%) 57 (24%)

Vaginal resection 130 (27.4%) 83 (22.4%) 62 (26.2%)

Number of intestinal implants 2.5 1.1 1.02

Intraoperative bleeding (cc) 62.5 38.6 58.9

47.8% 40.8% 50.2%

STRATEGY – PERSONAL 
EXPERIENCE
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POSTOPERATIVE RECOMMENDATIONS

- LIQUID / SEMI-SOLID DIET IN THE FIRST 7 DAYS

- RE-EVALUATION IN POD 5 TO 7

PERSONAL EXPERIENCE STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Segmental 
(n=475)

Disc resection
(n=370)

Shaving
(n=237)

Hospitalization (hours) 25.4 20 17.8

STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Segmental 
(n=475)

Disc resection
(n=370)

Shaving
(n=237)

Conversion 0.21% (1) 0 0

Urinary retention 1.4% [7 (<7d)]
4% [19 (30d)]
1.5% [7 (>30d)]  

1.3% [5 (<7d)]
1.6% [6 (26d)]

2.1% [5 (<7d)]
0.42% [1 (30d)]

Rectal bleeding 2.1% [10 (small)]
1.05% [5 massive (2 transfusion)]

8.6% [32 (small)]
2.1% [8 massive (4 
transfusions)]

0

Anastomotic fistula 1.7%  [8 (6 reoperations)] 0 0

Reoperations 2.5% [12 (2x subocclusion – 3x 
vaginal vault bleeding – 6x fistula 
- 1X bleeding)] 

0.54% [2 
(pelviperitonitis)]

0.4% [1 
(pelviperitonitis)]

Stenosis 1.5% (7) 0 0

STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Segmental 
(n=475)

Disc resection
(n=370)

Shaving
(n=237)

Conversion 0.21% (1) 0 0

Urinary retention 1.4% [7 (<7d)]
4% [19 (30d)]
1.5% [7 (>30d)]  

1.3% [5 (<7d)]
1.6% [6 (26d)]

2.1% [5 (<7d)]
0.42% [1 (30d)]

Rectal bleeding 2.1% [10 (small)]
1.05% [5 massive (2 transfusion)]

8.6% [32 (small)]
2.1% [8 massive (4 
transfusions)]

0

Anastomotic fistula 1.7%  [8 (6 reoperations)] 0 0

Reoperations 2.5% [12 (2x subocclusion – 3x 
vaginal vault bleeding – 6x fistula 
- 1X bleeding)] 

0.54% [2 
(pelviperitonitis)]

0.4% [1 
(pelviperitonitis)]

Stenosis 1.5% (7) 0 0

5.5% 1.6% 0.42%

2.1%

1.7%

2.5%

READMISSION
- GLOBAL = 2.96% (N=32)

CONSERVATIVE SURGERY = 0.98% (N=6)
SEGMENTAL BOWEL RESECTION = 5.47%

(N=26)

REOPERATION
- GLOBAL = 1.38% (N=15)

CONSERVATIVE SURGERY = 0.49% (N=3)
SEGMENTAL BOWEL RESECTION = 2.53%

(N=12)

STRATEGY – PERSONAL EXPERIENCE
JANUARY 2010 – DECEMBER 2021

1082 (46.35%) INTESTINAL DIE (AT THE RECTOSIGMOID)

Surgical team should be aware that
UPSTAGING or DOWNSTAGING 

may be required, ACCORDING TO 
THE INTRAOPERATIVE FINDINGS
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PATIENT INFORMATION & 
CONSENT FORMDISEASE

SURGICAL PLAN
RISKS

PAIN                    FERTILITY 

HYSTERECTOMY

STRATEGY
POSTERIOR 

COMPARTMENT
- RETROCERVICAL / US LIGAMENT

- POSTERIOR VAGINAL FORNIX
- RECTUM (SHAVING – DISC 

RESECTION – SEGMENTAL BOWEL 
RESECTION) – ILEOSTOMY

- URETER

ANTERIOR 
COMPARTMENT

- BLADDER
- URETER

BOWEL ENDOMETRIOSIS HAS HIGH 
PREVALENCE

DIAGNOSIS IS CLINICAL + IMAGING EXAMS

SURGICAL INDICATION IS CLINICAL

SURGERY MUST BE COMPLETE AND DEPENDS 
ON TRAINING, KNOWLEDGE OF ANATOMY
AND SURGICAL PRINCIPLES/TECHNIQUES

TAKE HOME MESSAGES

CONTACT
williamkondo@yahoo.com
drwilliamkondo.site.med.br

www.endoscopiaginecologica.med.br

THANKS FOR YOUR ATTENTION!
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Mario Malzoni, M.D.

Center for Advanced Pelvic Surgery
Avellino, Italy

Discoid Resection and Totally Laparoscopic Resection
with Transanal Natural Orifice Specimen 

Extraction (N.O.S.E.) for Deep Endometriosis Infiltrating the rectum

CORRECT MANAGEMENT in REFERRAL CENTERS

Correct anamnesis and clinical evaluation

Skilled imaging

Correct surgical indication, preoperative surgical strategy

Complete counseling and informed consent

Surgical experience and knowledge of anatomy

Skilled management of post-op complications

Adequate post-op surveillance

Surgical management of endometriosis-associated pain.
Koninckx PR, Ussia A, Porpora MG, Malzoni M, Adamyan L, Wattiez A.

Minerva Obstet Gynecol. 2021.

Malzoni M., M.D.

Infertility

Indications

- not effective
- not tolerated
- contraindicated

if hormonal treatment is

Symptoms

Severe Bowel stenosis with risk of  occlusion

Mario Malzoni, M.D.Endometriosi. Stato dell'arte

Surgery for deep endometriosis infiltrating the sigmoid colon or the rectum

Mario Malzoni, M.D.Endometriosi. Stato dell'arte

Surgery for deep endometriosis infiltrating the sigmoid colon or the rectum

To restore functions and anatomy

To remove symptoms

To preserve pelvic autonomic innervation

To achieve a complete removal of all endometriotic lesions in order to:

- minimize the risk of intra-/post-operative complications

- maximize the chance of pregnancy (if desidered)

- prevent the risk of recurrence

Key objectives

Mario Malzoni, M.D.Endometriosi. Stato dell'arte

Surgery for deep endometriosis infiltrating the sigmoid colon or the rectum

Indications
for shaving, discoid and segmental resection

To date,

there is no consensus
regarding patient eligibility for 

shaving, discoid or segmental resection 

Mario Malzoni, M.D.

Tailoring radicality for bowel surgery
Should we excise fibrosis or can we leave it?

Endometrial stromal and glands have been shown to represent only a minor component of endometriotic lesions
and they are often absent in some disease forms.

Smooth muscle component and fibrosis represent consistent features of all disease forms.

Based on these observations, the definition of endometriosis should be reconsidered as:

A fibrotic condition in which endometrial stroma and epithelium can be identified

Vigano P, et all. Hum Reprod. 2018 Mar 1;33(3):347-352
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Mario Malzoni, M.D.. Should we excise fibrosis or can we leave it?

Fibrosis is an essential disease aspect

Adhesions are typically free of endometrial components that is a pathologic characteristic of the disease

Should pay close attention to the progress on the management of fibrotic desease such as endometriosis

Some cases of endometriosis-related extensive pelvic adhesions may paradoxically remain without a 
definite diagnosis or erroneously considered long-term consequence of pelvic inflammatory disease.

False negative diagnoses can occur if pathologists stick to the current definition of endometriosis requiring the 
concurrent demonstration of both endometrial stroma and glands

Improve accuracy of non-invasive diagnosis with use of USG and MRI 

Largest nodule diameter

Indications
for shaving, discoid and segmental resection

The decision making process with regard to surgical choice should take into consideration

Mario Malzoni, M.D.

Infiltration depth

Indications
for shaving, discoid and segmental resection

The decision making process with regard to surgical choice should take into consideration

N

Mario Malzoni, M.D.

Indications
for shaving, discoid and segmental resection

Number of lesions

The decision making process with regard to surgical choice should take into consideration

Mario Malzoni, M.D.

Indications
for shaving, discoid and segmental resection

Circumferential bowel involvement

The decision making process with regard to surgical choice should take into consideration

Mario Malzoni, M.D. Mario Malzoni, M.D.
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Diagnostic work-up

Anatomic structures are defined according to different interpretations of the anatomy

Do sonographers, radiologists and surgeons speak the same language?

The question

Mario Malzoni, M.D.Endometriosi. Stato dell'arte

Normal rectosigmoid wall layers: M , muscularis (hypoechoic); SM , submucosa (hyperechoic); 
m, mucosa  (hyperechoic); the thin hypoechoic layer between submucosa and mucosa is the muscularis mucosae.

BOWEL

normal muscularis (white arrow); endometriotic infiltration with resulting thickened muscular layer (yellow arrow) 
hyperechoic submucosal layer (red arrow ) with signs of infiltration (hypoechoic spots)

Bowel-rectosigmoid

CONSIDER:
• MRI: for multicentric/multifocal nodules and RIF
• COLONOSCOPY: in case of rectal bleeding

COMBINED TA/TV APPROACH

Small bowel/right colon

CONSIDER:
• MRI: for multicentric/multifocal nodules and RIF
• COLONOSCOPY: in case of rectal bleeding

COMBINED TA/TV APPROACH
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4983 patients undergoing surgery for DIE (2013-2018) 

US PReSURGICAL EVALUATION ACCURACY

Preoperative Ultrasound Indications determine excision technique for bowel surgery for deep infiltrating
endometriosis: a single, high volume center. Malzoni M. et al, JMIG 2020

Indications
for shaving, discoid and segmental resection

Maximum nodule diameter

Based on 

Malzoni M et al., J Minim Invasive Gynecol 2020

In
fil

tr
at

io
n

of
th

e
m

us
cu

la
ris

la
ye

r

N

N

& N <3 cm N >3 cm

<7 mm

>7 mm

Shaving

Discoid resection Segmental resection

Shaving

Mario Malzoni, M.D.

Discoid Resection

Laparoscopic Technique for Discoid Resection of Rectal
Endometriotic Nodules.
Malzoni M, Coppola M, Rasile M, Luzzolino D, Casarella L, Di Giovanni A, Falcone F.
J Minim Invasive Gynecol. 2021 Jan;28(1):16-17. doi: 10.1016/j.jmig.2020.05.016. Epub 2020 
May 23.
PMID: 32454172

Mario Malzoni, M.D.

Segmental Bowel Resection (Our Classical technique)

Surgical Principles of Segmental Rectosigmoid Resection and Reanastomosis for Deep
Infiltrating Endometriosis.
Malzoni M, Iuzzolino D, Rasile M, Coppola M, Casarella L, Di Giovanni A, Falcone F.
J Minim Invasive Gynecol. 2020 Feb;27(2):258. doi: 10.1016/j.jmig.2019.06.018. Epub 2019 
Jul 17.

Mario Malzoni, M.D.

Segmental Bowel Resection (Our New N.O.S.E. Technique)

Totally Laparoscopic Resection with Transanal Natural Orifice Specimen Extraction for Deep
Endometriosis Infiltrating the Rectum.
Malzoni M, Rasile M, Coppola M, Iuzzolino D, Casarella L, Di Giovanni A, Falcone F.
J Minim Invasive Gynecol. 2021 Jul

Mario Malzoni, M.D.

• RECTAL BLEEDING                  (3.2%)

• ANASTOMOSIS LEAKAGE      (1.6%)

• RECTO-VAGINAL FISTULAS    (1.4%)

• SEVERE PERITONITIS                (0.8%)

• STENOSIS (1,3%)

• BOWEL DYSFUNCTIONS                   (19%)
(Constipation,frequent movements, defecation pain)                      

Our Complications on 600  Segmental Bowel resection

Mario Malzoni, M.D.
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Variable N =28

Age (years), median [range] 33 [28 – 48]

BMI (kg/m2) , median [range] 21.7 [18.2 – 27.6]

Previous pregnancies, n (%)
- None 
- One or more SFTM 
- At least one NFTD 

19 
6 
3 

Previous abdominal surgeries, n (%) 
- Yes 
- No

16 
12 

Previous abdominal surgeries for DIE, n (%)
- At least one surgery
- Two surgeries

12 
8 

Preliminary (unpublished) data from a total of 28 patients

Patient characteristics 

Totally Laparoscopic Resection with Transanal NOSE for Deep Endometriosis Infiltrating the Rectum

Malzoni M., M.D.

8-month observation period (May 2021 – April  2022) 

Preliminary (unpublished) data from a total of 28 patients

Additional surgical procedures/organ resections at 
the time of sigmoid/rectal surgery with NOSE, n

- Ileo-cecal resection
- Endometrioma(s) treatment
- Mono-/bilateral salpingectomy
- Monolateral salpingo-oophorectomy
- Mono-/bilateral neurolysis
- Mono-/bilateral ureterolysis
- Myomectomy

1
2
6
3
6

13
2

• None of the pts had protective ileostomy (including ghost ileostomy)

• Abdominal drain was placed in only 1 patient

• Bladder catheter was removed at the end of surgical procedure in all pts

• All pts received complete removal of all visible endometriosis

• Antibiotics were administered both intraoperatively and in the 5 days after surgery

Totally Laparoscopic Resection with Transanal NOSE for Deep Endometriosis Infiltrating the Rectum

Malzoni M., M.D.

8-month observation period (May 2021 – April  2022) 

Preliminary (unpublished) data from a total of 28 patients
8-month observation period (May 2021 – April  2022) 

Totally Laparoscopic Resection with Transanal NOSE for Deep Endometriosis Infiltrating the Rectum

Variable No. (%)

Length of surgery (minutes), median [range] 95 [57 – 132]

Blood loss (cc), median [range] 10 [5 – 70]

RBC transfusion (U), mean 0

Intra-operative complications, n (%) 0 (0)

Post-operative complications, n (%) 0 (0)

Passing gas after surgery (day(s)), median [range] 1 [1 – 2]

Passing feces after surgery (day(s)), median [range] 4 [4 – 7]

Hospital length of stay (days), median [range] 5 [5 – 7]

Intra and post-operative outcome measures

Malzoni M., M.D. Malzoni M., M.D.

Post-operative phase

A good strategy should pay attention to all perioperative phases

Implementation of the ERAS approach

Mobilisation started the day of surgery 

Oral intake clear liquids resumption started the day of surgery 
and solid food resumption the postoperative day 1

Analgesia opioid-sparing

Fluid management Euvolemia

VTE prophylaxis Mechanical +/- chemoprophylaxis

ERAS Society recommendations. Nelson et al., 2019.

Mario Malzoni, M.D.Endometriosi. Stato dell'arte

Centralized referral of patients with DIE to high-volume expert centers.

CONCLUSIONS

To develop a list of quality indicators for DIE surgery.

To better define the clinical boundaries of elective surgery for DIE.

To agree on endometriosis classification system allowing to share diagnostic and therapeutic results,
to conduct credible multicenter surgical trials, and to set standards for postgraduate education.

Urgent actions required

THANK   YOU
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Bowel anastomosis leakage following 
endometriosis BOWEL surgery: 

risk factors and prevention techniques

Helder Ferreira, MD, PhD, MBA
Heal of Minimally Invasive Gynecological Surgery Unit

Centro Hospitalar Universitário do Porto

Bowel endometriosis, defined as the presence of endometrial-
like glands and stroma infiltrating the bowel wall, affects 5% to 

12% of patients with deep endometriosis
Abo et al., 2018

Bowel endometriosis, defined as the presence of endometrial-
like glands and stroma infiltrating the bowel wall, affects 5% to 

12% of patients with deep endometriosis
Abo et al., 2018

When surgery is indicated, anastomotic leakage appears as a major life-
threatening complication affecting around 1-2% of bowel segmental 

resections, significantly increasing morbidity, mortality and re-operation rate  
Richards et al., 2012

When surgery is indicated, anastomotic leakage appears as a major life-
threatening complication affecting around 1-2% of bowel segmental 

resections, significantly increasing morbidity, mortality and re-operation rate  
Richards et al., 2012

– Michelangelo Miccini

Anastomotic leakage  

the most frightful,

surgical complication after low rectal resection 

A number of risk factors have been identified, including: 

proximity of the anastomosis site to the anus, etc

Anastomotic leakage

defined as the leakage of luminal contents from the surgical join 
between two hollow viscera

Peel and Taylor 1991
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Heald RJ, (1981) The low stapled anastomosis. Br J Surg 68:333–337
Karanjia ND, (1994) Br J Surg 81:1224–1226

Laxamana A, (1995) Long-term results of anterior resection using the double-stapling technique. Dis Colon Rectum 38:1246–1250
Matthiessen P, Hallbook O, Andersson M, Rutegard J, Sjodahl R (2004) Risk factors for anastomotic leakage after anterior resection of the rectum. Colorectal Dis 6:462–469

McGinn FP, Gartell PC, Clifford PC, Brunton FJ (1985) Staples or sutures for low colorectal anastomoses: a prospective randomized trial. Br J Surg 72:603–605
Mealy K, Burke P, Hyland J (1992) Anterior resection without a defunctioning colostomy:questions of safety. Br J Surg 79:305–307

Pakkastie TE, Luukkonen PE, Jarvinen HJ (1994) Anastomotic leakage after anterior resection of the rectum. Eur J Surg 160:293–297 discussion 299–300
Rullier E, Laurent C, Garrelon JL, Michel P, Saric J, Parneix M (1998) Risk factors for anastomotic leakage after resection of rectal cancer. Br J Surg 85:355–358

Despite important progress regarding 
technical equipment and surgical 

techniques,  

AL is STILL one of the most important complications 
that can occur

clinical leakage rate after anterior rectal resection 
has ranged from

Heald RJ, (1981) The low stapled anastomosis. Br J Surg 68:333–337
Karanjia ND, (1994) Br J Surg 81:1224–1226

Laxamana A, (1995) Long-term results of anterior resection using the double-stapling technique. Dis Colon Rectum 38:1246–1250
Matthiessen P, Hallbook O, Andersson M, Rutegard J, Sjodahl R (2004) Risk factors for anastomotic leakage after anterior resection of the rectum. Colorectal Dis 6:462–469

McGinn FP, Gartell PC, Clifford PC, Brunton FJ (1985) Staples or sutures for low colorectal anastomoses: a prospective randomized trial. Br J Surg 72:603–605
Mealy K, Burke P, Hyland J (1992) Anterior resection without a defunctioning colostomy:questions of safety. Br J Surg 79:305–307

Pakkastie TE, Luukkonen PE, Jarvinen HJ (1994) Anastomotic leakage after anterior resection of the rectum. Eur J Surg 160:293–297 discussion 299–300
Rullier E, Laurent C, Garrelon JL, Michel P, Saric J, Parneix M (1998) Risk factors for anastomotic leakage after resection of rectal cancer. Br J Surg 85:355–358

3-8%3-8%
Heald RJ, (1981) The low stapled anastomosis. Br J Surg 68:333–337

Karanjia ND, (1994) Br J Surg 81:1224–1226
Laxamana A, (1995) Long-term results of anterior resection using the double-stapling technique. Dis Colon Rectum 38:1246–1250

Matthiessen P, Hallbook O, Andersson M, Rutegard J, Sjodahl R (2004) Risk factors for anastomotic leakage after anterior resection of the rectum. Colorectal Dis 6:462–469
McGinn FP, Gartell PC, Clifford PC, Brunton FJ (1985) Staples or sutures for low colorectal anastomoses: a prospective randomized trial. Br J Surg 72:603–605

Mealy K, Burke P, Hyland J (1992) Anterior resection without a defunctioning colostomy:questions of safety. Br J Surg 79:305–307
Pakkastie TE, Luukkonen PE, Jarvinen HJ (1994) Anastomotic leakage after anterior resection of the rectum. Eur J Surg 160:293–297 discussion 299–300

Rullier E, Laurent C, Garrelon JL, Michel P, Saric J, Parneix M (1998) Risk factors for anastomotic leakage after resection of rectal cancer. Br J Surg 85:355–358

prolonged hospital staysprolonged hospital stays frequent need for                 re-
operation with stoma creation
frequent need for                 re-
operation with stoma creation

increased costsincreased costs

Anastomotic leakage is associated with significant morbidity and 
mortality rates

Anastomotic leakage is associated with significant morbidity and 
mortality rates

12-27%12-27%

2020

Early Diagnosis!
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Clinical symptoms and radiologic signs of anastomotic leak

Early Diagnosis!

leucocytesleucocytes
leakageleakage

LABLAB ImageImage

CRPCRP

XrayXray

CTCT

gasgas

40% of patients will have more than 2 
cm of free air at 24 hours post 

laparoscopy

40% of patients will have more than 2 
cm of free air at 24 hours post 

laparoscopy

Free intra abdominal air often may be 
seen on a radiograph up to a week

postoperatively

Free intra abdominal air often may be 
seen on a radiograph up to a week

postoperatively

CRPCRP

Early 

may permit more 

conservative 

management

2nd look

2nd look
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LEVEL OF ANASTOMOSIS
The level of the anastomosis can be classified into three types according to their distance from 
the anal verge (AV):

a) High/Medium: Equal or more than 8 cm.

b) Low: Less than 8 cm but more than 5 cm.

c) Ultra-low: 5 cm or lower.

LEVEL OF ANASTOMOSIS
Recent evidence has consistently shown that the rate is significantly higher in the left side of the 

colon, and specifically in those performed within 10 cm from AV 

(Bakkeret al., 2014; Trencheva et al., 2013; Abrao et al.,2015)

Furthermore, several prospective studies have shown that the lower the anastomosis; the 
higher the risk of leakage (Park et al., 2013). 

LEVEL OF ANASTOMOSIS
The leakage rate is up to 3.4 times higher for tumours located less 

than 7 cm from the AV (Hamabe et al., 2018) and 

ten times higher for those located under 5 cm of the AV (Choi et al., 
2010).

Type of bowel surgery: Shaving, Discoid or
Segmental Resection

AL events can occur in any of these surgical modalities, 
but predominantly in the low/ultra-low segmental 

bowel resection 

Shaving, discoidal or segmental resection?
The rate of rectovaginal fistulas in the disc excision 
group was threefold higher (3.6%) than the shaving 

procedures (1.3%) and almost equal to the rate seen in 
the segmental resections (3.9%)
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Total or partial meso-rectal resection 
(oncologic versus benign pathology)

A meta-analysis reports a leakage rate of post-TME ranging from 5.4% to 5.8% 
(Hua et al., 2014). This is explained in part by the fact that endometriosis is a 
benign disease affecting healthy young women without major comorbidities. 

Additionally, and although surgical techniques for segmental resection vary widely 
among different teams, DIE bowel resection could encompass a “nerve-vessel 
sparing segmental resection”, where mesorectum resection is limited to the 

macroscopic DIE infiltration area and cutting of the inferior mesenteric 
vessels is avoided.

Classical preventive techniques for anastomotic leakage

Omentoplasty

Surgeon’s experience

Surgeon’s experience is still one of the significant factors in deciding whether to 
perform a stoma or not. 

The French group of Bendifallah et al. (2017) analysed the relationship between 
case volume (rectum and sigmoid colon DIE) and incidence of complications, 
establishing an optimal cut-off value of 20 cases a year per centre and 7-13 
procedures a year per surgeon for significant reduction of grade III and IV 

complication rates. 

It is clear that this type of colorectal surgery is certainly not an innocuous procedure 
and an evidence-based approach in the decision making should be adapted.
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Retrospective studies

Bertocchi et al. (2019) published the largest series with 1643 segmental 
resection for bowel DIE. By using the Negrar method (segmental resection 

without ligature of inferior mesenteric artery), this group focused on the 
evaluation of the rate of anastomotic stenosis. 

They found 6.3% had symptomatic anastomotic stenosis, of which 1.9% 
presented with AL. They identified that the presence of a protective ileostomy 
was the only significant modifiable risk factor related to anastomotic stenosis, 

present in 32% of stenotic cases.

Bertocchi E, Barugola G, Benini M et al. Colorectal anastomotic stenosis: lessons learned after 1643 colorectal resections for
Deep Infiltrating Endometriosis. J Minim Invasive Gynecol. 2019;26:100-4.

Bowel # Rectovaginal 
dissection 

Bowel # Segmental 
resection 

Bowel # Conservative
Segmental resection 

Bowel # Conservative
Segmental resection 
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helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  

After colorectal resection followed by anastomosis, GI is 
performed as follows: 

1. a portion of terminal ileum (20 cm) distant from ileocecal valve was 
identified

After colorectal resection followed by anastomosis, GI is 
performed as follows: 

2. a small orifice was dissected in the mesenteric border to pass a vessel 
loop

After colorectal resection followed by anastomosis, GI is 
performed as follows: 

3. the afferent and efferent portions of the terminal ileum were marked 
with a long and short stitch, respectively

helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  
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Follow-up… Follow-up… 

helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  

–Manuel Macieira

“GI needs a precise scheduled follow-up after
surgery to create the DI as soon as possible if AL is suspected..” 

.It also seems to be a safe, feasible, and reproducible technique
that does not add significant costs to the surgery

Precise schedule follow-up 

helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  

–Manuel Macieira

C-reactive
protein (CRP) and procalcitonin (PCT) measured

on POD 1 and POD 4. 
Routine endoscopy on POD 3, and on POD 5 (in doubtful cases)

Precise schedule follow-up 

helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  

A sequential postoperative rectoscopy with low pressure was performed 
between third and seventh postoperative day to check up on the 

anastomosis status.

helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  

–Manuel Macieira

In cases of clinical suspicion of leakage, GI was converted into a DI.

Precise schedule follow-up 

If no leakage was found in rectoscopy, then oral intake (solids) was tolerated, and 
the loop was simply removed after approximately 10d-2 weeks as an outpatient. 

helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  

• If no leakage was found in rectoscopy, then oral intake (solids) was 
tolerated, and the loop was simply removed after approximately 2 weeks 
as an outpatient. In cases of clinical suspicion of leakage, GI was 
converted into a DI. C-reactive protein (CRP) and procalcitonin serum 
levels were monitored in first and third PODs just with a descriptive 
intention to establish its relationship with the rectoscopy findings.
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Images show an anastomotic leak diagnosed by postoperative early endoscopy with a flexible scope without insufflation. In all endoscopically detected leaks, conversion of virtual ileostomy into real ileostomy was indicated, irrespective of clinical symp

In cases of clinical suspicion of leakage, GI was converted into a DI.

helferreirahotmail.com - Ghost ileostomy in anterior resection for bowel endometriosis: is it worthwhile?  

Conversion of a virtualileostomy into a real 
ileostomy

Conversion of a virtualileostomy into a real 
ileostomy

a
A vessel–loop tutoring the

terminal ileum is externalized
during surgery.

b The skin and
subcutaneous and aponeurosis

around the vessel–loop is opened
with aponeurosis hole calibration

(c)

d Once the incision is made,
the ileum is gently pulled through

the incision (e), exposing the
distal side marked in the first

surgery.

g The loop is cut open,
and the distal side is stitched to

the abdomen.

h The proximal
portion of the ileum is flipped

open to expose the interior
surface, and the opposite side is

stitched in place (i)

In cases of clinical suspicion of leakage, GI was converted into a DI.

Decisional algorithm for
the current study.
VI virtual ileostomy, RI real
ileostomy, CRP C-reactive
protein, PCT procalcitonine, AL
anastomotic leak, POD
postoperative day, LOS length of
hospital stay

2020
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Take home messages

• Results of this evidence-based analysis lead us to recommend the following peri-operative 
modifiable measures: 

- use of either stapler or handsewn (single layer closure) anastomosis construction;

- intra-operative use of air leak test to check the mechanical integrity of anastomotic line; 

- systematic use of pelvic (in infra-peritoneal anastomosis) or/and trans-anal drainage; 

- application of further preventive interventions (protective or ghost ileostomy) when the nodule is 
located under 8 cm from the anal verge and in high-risk patients; 

- closure of the vagina before performing bowel resection (when colpotomy is required); 

- systematic use of non-absorbable oral antibiotics one day before surgery and 

- performing partial mesorectal resection near the bowel wall

• The treatment, considering the benign nature of endometriosis, must always 
be tailored according to the patient’s disease, desires and expectations, with 
comprehensive case-by-case selection and patient counseling

• Most of the studies on this topic come from colorectal surgeons’ experience.
This is relevant since colorectal oncology patients usually have a different 
demographic than the young, healthy patients in the endometriosis setting. 
However, the large endometriosis series, including more than 5500 
segmental resections, support the conclusions presented here.

Take home messages

helferreira@hotmail.comhelferreira@hotmail.com
University of Porto, Portugal University of Porto, Portugal 

Thank YouThank You
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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
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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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