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Introduction

Endometriosis affects approximately 6.0-10.0% of reproduc-
tive-aged women, causing pelvic pain in 50.0-60.0% and in-
fertility in 50.0% [1-3]. Endometriosis was diagnosed in 1.0-
7.0% of Korean women undergoing gynecologic surgery, 
3.0-9.0% of those undergoing surgery for chronic pelvic 
pain, and 3.0-45.0% of those with infertility [4]. 

Endometriosis is the presence of endometrial tissue out-
side the uterus [5,6]. It can manifest as superficial peritoneal 
lesions, endometriomas, deep endometriotic nodules with 
scarring and adhesions, and non-pelvic lesions [5]. Retro-
grade menstruation of estrogen-sensitive endometrial cells 
and tissues results in inflammatory response and peritoneal 
disease [1].

Deep endometriosis (DE) is defined as endometriotic tissue 
infiltrating the peritoneum by >5 mm [7-9]. These lesions 
can be found in the uterosacral ligament, bowel, bladder, 
ureter, vagina, parametrium, and the diaphragm [8,10]. DE 
is accompanied by severe pain in >95.0% of patients and 
is likely a contributing factor to infertility [7]. The estimated 
prevalence ranges between 1.0% and 2.0% [7].

DE can be treated medically; however, most patients need 
comprehensive surgical excision to relieve symptoms and 
improve their quality of life (QOL) [11]. Effective deep en-
dometrial surgery requires a comprehensive approach and 
competence. Laparoscopy is preferred over laparotomy for 
endometriosis surgery because it provides better visualization 
of pelvic structures, reduced postoperative pain, blood loss, 
and recovery time [4,8,12,13].

In this review, we aimed to collect and summarize data 
from recent literature on DE surgery and share the laparo-
scopic procedure for rectovaginal and bowel endometriosis.

Methods

We searched PubMed and Google Scholar databases for 
studies published in June 2023 using the following key-
words: “deep endometriosis”, “bowel endometriosis”, “lap-
aroscopy”, and “minimally invasive surgery”. Studies were 
selected and reviewed if they were published in English. All 
types of research were included, including randomized con-
trolled trials (RCT), retrospective studies, meta-analyses, and 
consensus guidelines. 
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Results

Table 1 shows the current guidelines for DE surgery [7,8,14] 
and Table 2 summarizes previous RCT and systematic reviews 
[15-21].

1. Diagnosis of DE
DE should be suspected in women with severe dysmenor-
rhea, deep dyspareunia, and dyschezia [7]. Before surgery, 
clinical examination, ultrasonography, and magnetic reso-
nance imaging (MRI) can diagnose DE. The sensitivity and 
specificity of transvaginal ultrasound for detecting DE in the 
rectosigmoid were 91.0% (95% confidence interval [CI], 
85.0-94.0%) and 97.0% (95% CI, 95.0-98.0%), respectively, 
according to a meta-analysis [22]. Another review study re-
ported lower transvaginal ultrasound sensitivity and specific-
ity (79.0% and 94.0%, respectively) than MRI (92.0% and 
96.0%, respectively) [23].

2. Patient selection for surgery
Pain and infertility are indications for DE surgery. Surgical 
excision or ablation should be avoided for incidental findings 
of asymptomatic endometriosis at the time of surgery, ac-
cording to the European Society of Human Reproduction and 
Embryology guidelines [14]. DE detected using ultrasonogra-
phy alone without clinical symptoms should not be surgically 
treated [7]. Resection, leaving free margins on all sides, is the 
treatment of choice for symptomatic DE [12]. Whenever pos-
sible, laparoscopic surgery should be preferred over laparot-
omy [13]. In severe cases of endometriosis, surgeons should 
consider restricting surgical excision and referring the patient 
to an endometriosis specialist [13]. Definitive primary surgical 
intervention has the most significant advantages [24].

3. Five steps for rectovaginal endometriosis surgery 

1) Ovariolysis and temporary ovariopexy
Fig. 1 shows the surgical procedure for deep endometrio-
sis. It is necessary to mobilize the ovaries that adhere to the 
pelvic sidewall to enhance the visual field during surgery. If 
endometrioma is present, drainage and cystectomy may pre-
cede [8]. Suspension of the ovaries by suturing the anterior 
pelvic wall can optimize the exposure to the pelvic structures.

Ta
b

le
 1

. R
ec

om
m

en
da

tio
n 

an
d 

ex
pe

rt
 o

pi
ni

on
 fo

r d
ee

p 
en

do
m

et
rio

si
s 

su
rg

er
y

St
u

d
y

Su
rg

ic
al

 a
p

p
ro

ac
h

D
ec

is
io

n
 f

o
r 

su
rg

er
y

G
en

er
al

 p
ri

n
ci

p
le

s
B

o
w

el
 s

u
rg

er
y

Ko
ni

nc
kx

 e
t a

l. 
[7

] (
20

12
)

N
R

C
lin

ic
al

 s
ym

pt
om

 (p
ai

n 
an

d/
or

 in
fe

rt
ili

ty
) 

Vi
su

al
ly

 c
om

pl
et

e 
re

se
ct

io
n

- U
nl

es
s 

in
 c

as
es

 o
f o

cc
lu

sio
n,

 d
isc

oi
d 

ex
ci

sio
n 

is 
re

co
m

m
en

de
d 

ov
er

 re
se

ct
io

n
- D

isc
oi

d 
ex

ci
sio

n 
is 

al
so

 p
re

fe
rr

ed
 o

ve
r s

ha
vi

ng

W
or

ki
ng

 g
ro

up
 o

f E
SG

E,
  

ES
H

RE
, a

nd
 W

ES
 e

t a
l. 

[8
] (

20
20

)
La

pa
ro

sc
op

ic
 o

r r
ob

ot
ic

 
su

rg
er

y 
is 

pr
ef

er
re

d
N

R
C

om
pl

et
e 

ex
ci

sio
n 

w
he

ne
ve

r r
ea

so
na

bl
e 

an
d 

po
ss

ib
le

- I
n 

ca
se

s 
of

 D
E 

in
vo

lv
in

g 
th

e 
m

us
cu

la
ris

 la
ye

r o
f t

he
 b

ow
el

, 
sh

av
in

g 
is 

re
co

m
m

en
de

d
- I

f b
ow

el
 w

al
l i

nf
ilt

ra
tio

n 
pe

rs
ist

s 
af

te
r s

ha
vi

ng
, d

isc
oi

d 
ex

ci
sio

n 
is 

re
co

m
m

en
de

d

ES
H

RE
 g

ui
de

lin
e 

[1
4]

 (2
02

2)
La

pa
ro

sc
op

ic
 a

pp
ro

ac
h 

is 
pr

ef
er

re
d,

 a
nd

 re
fe

rr
in

g 
to

 
ce

nt
er

 o
f D

E 
ex

pe
rt

ise
 is

 
re

co
m

m
en

de
d

En
do

m
et

rio
sis

 a
ss

oc
ia

te
d 

pa
in

 
Ra

di
ca

l r
em

ov
al

 o
f a

ll 
le

sio
ns

Fo
r s

ig
m

oi
d 

co
lo

n 
le

sio
ns

, s
eg

m
en

ta
l r

es
ec

tio
n 

is 
re

co
m

m
en

de
d;

 fo
r r

ec
ta

l l
es

io
ns

, a
 m

or
e 

ta
ilo

re
d 

ap
pr

oa
ch

 
is 

ne
ce

ss
ar

y

N
R,

 n
ot

 re
po

rt
ed

; E
SG

E,
 E

ur
op

ea
n 

So
ci

et
y 

fo
r 

G
yn

ae
co

lo
gi

ca
l E

nd
os

co
py

; E
SH

RE
, E

ur
op

ea
n 

So
ci

et
y 

of
 H

um
an

 R
ep

ro
du

ct
io

n 
an

d 
Em

br
yo

lo
gy

; W
ES

, W
or

ld
 E

nd
om

et
rio

sis
 S

oc
ie

ty
; D

E,
 

de
ep

 e
nd

om
et

rio
sis

.



www.ogscience.org 51

Angela Cho, et al. Surgery for deep endometriosis
Ta

b
le

 2
. S

um
m

ar
iz

at
io

n 
of

 ra
nd

om
iz

ed
 c

on
tr

ol
 tr

ia
ls

 a
nd

 s
ys

te
m

at
ic

 re
vi

ew
s 

fo
r d

ee
p 

en
do

m
et

rio
si

s

St
u

d
y

N
u

m
b

er
 o

f 
 

p
at

ie
n

ts
 (

ar
ti

cl
es

)
St

u
d

y 
d

es
ig

n
Su

rg
er

y
In

cl
u

si
o

n
 c

ri
te

ri
a

R
ec

u
rr

en
ce

 r
at

es
C

o
m

p
lic

at
io

n
 r

at
es

D
e 

C
ic

co
 e

t a
l. 

[1
5]

 
(2

01
1)

1,
88

9 
(3

4)
Sy

st
em

at
ic

 re
vi

ew
Bo

w
el

 re
se

ct
io

n 
(la

pa
ro

sc
op

y 
67

.5
%

)
D

E 
in

vo
lv

in
g 

bo
w

el
: t

he
 

siz
e 

of
 th

e 
le

sio
ns

 w
as

 
po

or
ly

 re
po

rt
ed

13
.9

%
 o

f s
ur

gi
ca

lly
 c

on
fir

m
ed

 
re

cu
rr

en
ce

 a
nd

 2
3.

8%
 o

f 
cl

in
ic

al
 re

cu
rr

en
ce

 fo
r 2

-5
 

ye
ar

s 
fo

llo
w

-u
p

O
ve

ra
ll 

co
m

pl
ic

at
io

n 
ra

te
 2

2.
2%

 
(s

ev
er

e 
bo

w
el

 c
om

pl
ic

at
io

n 
6.

4%
)

D
on

ne
z 

et
 a

l. 
[1

6]
 

(2
01

7)
N

R 
(5

8)
Sy

st
em

at
ic

 re
vi

ew
Sh

av
in

g 
vs

. d
isc

oi
d 

ex
ci

sio
n 

vs
. b

ow
el

 
re

se
ct

io
n

Re
ct

ov
ag

in
al

 D
E

Po
st

op
er

at
iv

e 
pa

in
 re

cu
rr

en
ce

 
af

te
r s

ha
vi

ng
, d

isc
 e

xc
isi

on
 

an
d 

bo
w

el
 re

se
ct

io
n:

 
7.

9%
, 1

1.
7%

, a
nd

 1
7.

2%
, 

re
sp

ec
tiv

el
y 

(b
ut

 th
e 

au
th

or
s 

st
re

ss
ed

 th
at

 p
ai

n 
m

ay
 b

e 
du

e 
to

 v
ar

io
us

 fa
ct

or
s)

H
ig

he
r c

om
pl

ic
at

io
n 

ra
te

s 
af

te
r 

bo
w

el
 re

se
ct

io
n 

co
m

pa
re

d 
w

ith
 s

ha
vi

ng
 o

r d
isc

 e
xc

isi
on

 
(u

rin
ar

y 
re

te
nt

io
n 

0-
17

%
, 

an
as

to
m

ot
ic

 le
ak

ag
e 

0-
4.

8%
, 

fis
tu

la
 0

-1
8.

1%
)

Ia
ni

er
i e

t a
l. 

[1
7]

 
(2

01
8)

N
R 

(3
8)

Sy
st

em
at

ic
 re

vi
ew

Va
rio

us
 ty

pe
s 

of
 D

E 
su

rg
er

y
D

E 
in

vo
lv

in
g 

bo
w

el
, 

ur
in

ar
y 

tr
ac

t a
nd

 
di

ap
hr

ag
m

1-
50

%
 in

cl
ud

in
g 

sy
m

pt
om

 
re

cu
rr

en
ce

N
R

Ro
m

an
 e

t a
l. 

[1
8]

 
(2

01
8)

60
RC

T
C

on
se

rv
at

iv
e 

su
rg

er
y 

vs
. b

ow
el

 s
eg

m
en

ta
l 

re
se

ct
io

n

D
E 

in
fil

tr
at

in
g 

th
e 

re
ct

um
 u

p 
to

 1
5 

cm
 fr

om
 th

e 
an

us
, 

m
ea

su
rin

g 
m

or
e 

th
an

 
20

 m
m

 in
 le

ng
th

, 
in

vo
lv

in
g 

at
 le

as
t t

he
 

m
us

cu
la

r l
ay

er

N
R

N
o 

sig
ni

fic
an

t d
iff

er
en

ce
 

be
tw

ee
n 

co
ns

er
va

tiv
e 

su
rg

er
y 

an
d 

se
gm

en
ta

l r
es

ec
tio

n 
(fi

st
ul

a 
7.

4%
 v

s.
 0

.0
%

, 
le

ak
ag

e 
or

 h
em

or
rh

ag
e 

7.
4%

 
vs

. 3
.0

%
)

Ba
lla

 e
t a

l. 
[1

9]
 

(2
01

8)
3,

07
9 

(3
8)

M
et

a-
an

al
ys

is
Bo

w
el

 re
se

ct
io

n 
(9

0.
3%

 la
pa

ro
sc

op
y)

Re
ct

os
ig

m
oi

d 
en

do
m

et
rio

sis
3.

6%
 re

cu
rr

en
ce

 fo
r m

ea
n 

fo
llo

w
-u

p 
of

 3
7.

4 
m

on
th

s
O

ve
ra

ll 
co

m
pl

ic
at

io
n:

 1
8.

5%
 

(m
os

t f
re

qu
en

t p
os

to
pe

ra
tiv

e 
co

m
pl

ic
at

io
n:

 fi
st

ul
a 

2.
4%

)

Be
nd

ifa
lla

h 
et

 a
l. 

 
[2

0]
 (2

02
1)

9,
67

3 
(2

5)
M

et
a-

an
al

ys
is

Sh
av

in
g 

vs
. d

isc
oi

d 
vs

. 
re

se
ct

io
n

Bo
w

el
 e

nd
om

et
rio

sis
N

R
O

ve
ra

ll 
co

m
pl

ic
at

io
n 

ra
te

: 2
.2

%
 

vs
. 9

.7
%

 v
s.

 9
.9

%

O
’B

rie
n 

et
 a

l. 
[2

1]
 

(2
02

3)
2,

86
1 

(1
7)

M
et

a-
an

al
ys

is
Re

se
ct

io
n 

vs
. s

ha
vi

ng
 

vs
. d

isc
oi

d 
C

ol
or

ec
ta

l 
en

do
m

et
rio

sis
Sh

av
in

g 
is 

hi
gh

es
t r

ec
ur

re
nc

e
N

o 
di

ff
er

en
ce

 in
 c

om
pl

ic
at

io
ns

 
or

 fu
nc

tio
na

l o
ut

co
m

es

D
E,

 d
ee

p 
en

do
m

et
rio

sis
; N

R,
 n

ot
 re

po
rt

ed
; R

C
T,

 ra
nd

om
iz

ed
 c

on
tr

ol
le

d 
tr

ia
l.



www.ogscience.org52

Vol. 67, No. 1, 2024

Fig. 1. Surgical procedure for deep endometriosis. (A) Both endometrioma and cul-de-sac obliteration were seen. (B) Bilateral ovarian 
cystectomy and ovariopexy were performed. (C) The ureter was identified. (D) The rectum was mobilized by opening pararectal space. (E) 
Both lateral sides of the rectum were freed. (F) The anterior rectum was separated from the uterus by cold scissors. (G) The endometriotic 
nodule in the uterosacral ligament was removed. (H) Postoperative image.
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2) Identification and dissection of the ureter
Ureterolysis should be performed starting from the level of 
the upper infundibulopelvic ligament and progressing down-
ward to the level of the uterine vessels to prevent ureteral 
injury [8].

3) Mobilization of the sigmoid colon and rectum
It is essential to identify the cleavage plane between the 
bowel and pelvic sidewall, starting from the pelvic brim to 
expose the left pararectal space and ovarian fossa [7,8]. 
The opening of the pararectal space should be initiated in 
healthy tissue [8]. Dissection was continued until the healthy 
rectovaginal space was opened, and both lateral sides of the 
rectum were freed [8]. Hypogastric nerve identification is 
necessary during the procedure to preserve bowel, bladder, 
and sexual functions.

4) Separation of the anterior rectum from the vagina
This procedure can be performed using cold scissors, blunt 
dissection, or thermal instruments with minimal collateral 
thermal spread [8]. An end-to-end anastomotic dilator was 
inserted in the rectum when necessary.

5) Peritonectomy
After dissection of the rectovaginal space, the endometriotic 
nodules in the uterosacral ligaments and pelvic peritoneum 
were removed. The vagina was opened during the proce-
dure, and the defect was closed with sutures. 

4. Surgery for bowel endometriosis

1) Shaving
Shaving is not merely a superficial surgical treatment for rec-
tovaginal DE, shaving involves the excision of the DE nodule. 
This procedure may accidentally open the bowel lumen, re-
quiring a bowel suture [16]. Previous studies reported 1.7% 
bowel perforation after shaving [16,25-33]. After shaving 
and nodule removal, the integrity of the bowel wall should 
be evaluated. If a defect involving the muscularis or partial 
thickness of the tissue is identified, it can be sutured in one 
layer using absorbable stitches starting at the healthy mar-
gins [8].

2) Discoid excision
If deep endometriotic implants remain after shaving, the rec-

tal wall appears hollow, rigid, and thickened when palpated 
using a laparoscopic probe [8]. Under such circumstances, 
full-thickness discoid excision can be performed to complete 
the excision. Following this, the defect was immediately su-
tured and closed in two layers to keep the duration of bowel 
opening as short as possible [7]. Massive irrigation of the 
pelvis and upper abdomen may be necessary to reduce the 
risk of postoperative pelvic abscess. Instead of suturing the 
defect, discoid excision can be performed using transanal 
staplers, preventing bowel opening into the pelvis [7,8,16].

3) Segmental resection
This is necessary for advanced stages of rectovaginal DE, 
where extensive infiltration causes irreducible distortion 
and stenosis of the bowel [16]. During histological evalua-
tion, endometriosis was not found in up to 14.0% of bowel 
resections [7]. Endometriotic nodules were found outside 
the muscularis in 12.0% of patients, resulting in 26.0% of 
unnecessary bowel resections [34]. Therefore, some authors 
have suggested that the decision to perform bowel resection 
should not be made before surgery, unless the sigmoid colon 
shows signs of extensive occlusion [7]. Segmental resection 
requires mobilizing the rectum at least 20 mm below the 
rectal nodule to achieve a healthy margin [8,16]. Colorectal 
anastomosis was performed using transanal staplers after ex-
tracting the rectum through an abdominal wall or a vaginal 
incision [16]. Precautions must be taken to avoid tension in 
the anastomosis [8]. Several studies have demonstrated the 
safety and feasibility of intraoperative fluorescence imaging 
for evaluating anastomotic blood flow, which potentially af-
fects the occurrence of anastomotic leaks [35-37]. Temporary 
diverting stomas diminish the likelihood of fecal peritonitis 
fistulas in cases with simultaneous rectal and vaginal sutures 
or severe endometriosis. The option of a temporary diverting 
stoma may be considered because it reduces the risk of fis-
tula formation with fecal peritonitis [8].

4) Comparisons of shaving, discoid excision, and  
segmental resection
There is debate about whether shaving, discoid excision, or 
segmental resection with anastomosis is best for colorectal 
endometriosis [14]. Only one RCT compared conservative 
surgery (shaving and/or discoid excision) with segmental re-
section [18]. Conservative surgery and segmental resection 
for DE had similar functional gastrointestinal and urine results 
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[18]. However, the RCT included only large infiltrations of the 
rectum >20 mm long, involving at least the muscular layer 
in depth and up to 50.0% of the rectal circumference [18]. 
Overall postoperative complications of bowel resection for 
DE were 18.5-22.2%, with 6.4% of patients experiencing 
major complications, including leakage, fistula, and severe 
obstruction [15,19]. A recent meta-analysis found no differ-
ence in rectovaginal fistulas and leakage between disc exci-
sion and segmental colorectal resection [20]. Shaving caused 
fewer rectovaginal fistulae and leakage than discoid excision 
[20]. Endometriotic recurrence was considerably lower with 
segmental resection and discoid excision than with rectal 
shaving [38].

5. Nerve-sparing surgery
Current guidelines recommend nerve-sparing laparoscopy to 
treat DE [8,14]. Nerve-sparing surgery effectively reduces the 
incidence of bowel, bladder, and sexual dysfunction without 
compromising surgical efficacy [10]. A meta-analysis of four 
RCTs showed that the nerve-sparing technique reduced the 
risk of persistent urinary retention due to iatrogenic injury 
to the pelvic autonomic nerves compared to the conven-
tional technique [39]. 1) The presacral space can be opened 
to identify and skeletonize the inferior mesenteric plexus, 
superior hypogastric plexus, and hypogastric nerves. Dur-
ing this process, it is important to ensure that the fibers are 
positioned laterally and dorsally, close to the sacrum, and 
away from the mesorectal plane to be resected [10,40]. 2) 
Dissection of the parametrial planes was performed laterally 
and caudally along the lower hypogastric nerves and proxi-
mal part of the inferior hypogastric plexus or pelvic plexus. 
3) When endometriosis affects the posterolateral parame-
trium, a posterior parametrectomy may be performed while 
preserving the parasympathetic pelvic splanchnic nerves and 
the cranial and middle parts of the mixed inferior hypogastric 
plexus. And 4) dissection in the laterocaudal direction be-
neath the base of each uterosacral ligament was performed 
by pushing and maintaining the isolated and dissected fibers 
laterally and caudally to preserve the caudal part of the infe-
rior hypogastric plexus.

6. Outcomes regarding pain and fertility of DE 
surgery

1) Pain
A systematic review indicated that surgery for DE improves 
health-related QOL, with bodily pain improving the most [41]. 
The largest multicenter prospective study reported significant 
reductions in pelvic pain, urinary and bowel symptoms, and 
improvements in QOL 6 months after DE surgery [42]. Except 
for voiding difficulty, these benefits lasted 2 years [42]. The 
data showed that surgery improved pain and QOL in patients 
with DE [14].

2) Fertility
DE surgery focuses on pain relief rather than infertility. 
Therefore, only a few surgical studies on DE have revealed 
postoperative pregnancy rates of 37.0% [43]. Few random-
ized studies have evaluated how surgery affects reproductive 
outcomes of assisted reproductive technology (ART) [14]. A 
prospective cohort study allowed women with DE to choose 
surgery before ART or ART directly and found that surgery 
followed by ART increased pregnancy rates [44].

Conclusion

Herein, we discuss the surgical techniques for DE based on a 
literature review. Minimally invasive surgery is the treatment 
of choice in patients with symptomatic deep endometriosis. 
Surgery is not recommended for incidental symptomless 
endometriotic lesions. Surgery for severe endometriosis 
improves pain and QOL in patients, but fertility outcomes 
remain limited. Therefore, surgery should aim to eradicate all 
lesions completely. We introduced a laparoscopic approach 
for safe and effective access to DE and reviewed bowel 
endometriosis procedures. Patients should be adequately in-
formed about the recurrence and complication rates of each 
surgical approach before undergoing the procedure.

Conflict of interest 

None.



www.ogscience.org 55

Angela Cho, et al. Surgery for deep endometriosis

Ethical approval 

Waived due to literature review.

Patient consent 

Waived due to literature review.

Funding information 

None.

References

  1.	Giudice LC. Clinical practice. Endometriosis. N Engl J 
Med 2010;362:2389-98.

  2.	Goldstein DP, deCholnoky C, Emans SJ, Leventhal JM. 
Laparoscopy in the diagnosis and management of pelvic 
pain in adolescents. J Reprod Med 1980;24:251-6.

  3.	Eskenazi B, Warner ML. Epidemiology of endometriosis. 
Obstet Gynecol Clin North Am 1997;24:235-58.

  4.	Hwang H, Chung YJ, Lee SR, Park HT, Song JY, Kim H, et 
al. Clinical evaluation and management of endometrio-
sis: guideline for Korean patients from Korean Society of 
Endometriosis. Obstet Gynecol Sci 2018;61:553-64.

  5.	Zondervan KT, Becker CM, Missmer SA. Endometriosis. 
N Engl J Med 2020;382:1244-56.

  6.	Cho HH, Yoon YS. Development of an endometriosis 
self-assessment tool for patient. Obstet Gynecol Sci 
2022;65:256-65.

  7.	Koninckx PR, Ussia A, Adamyan L, Wattiez A, Donnez 
J. Deep endometriosis: definition, diagnosis, and treat-
ment. Fertil Steril 2012;98:564-71.

  8.	Keckstein J, Becker CM, Canis M, Feki A, Grimbizis GF, 
Hummelshoj L, et al. Recommendations for the surgical 
treatment of endometriosis. Part 2: deep endometriosis. 
Hum Reprod Open 2020;2020:hoaa002.

  9.	Koninckx PR, Martin DC. Deep endometriosis: a conse-
quence of infiltration or retraction or possibly adeno-
myosis externa? Fertil Steril 1992;58:924-8.

10.	Ceccaroni M, Clarizia R, Tebache L. Role and technique 
of nerve-sparing surgery in deep endometriosis. J Endo-

metriosis Pelvic Pain Disord 2016;8:141-51.
11.	de Freitas Fonseca M, Aragao LC, Sessa FV, Dutra de 

Resende JA Jr, Crispi CP. Interrelationships among en-
dometriosis-related pain symptoms and their effects on 
health-related quality of life: a sectional observational 
study. Obstet Gynecol Sci 2018;61:605-14.

12.	Ulrich U, Buchweitz O, Greb R, Keckstein J, von Leffern I, 
Oppelt P, et al. National german guideline (S2k): guide-
line for the diagnosis and treatment of endometriosis: 
long version - AWMF registry no. 015-045. Geburtshilfe 
Frauenheilkd 2014;74:1104-18.

13.	Johnson NP, Hummelshoj L. Consensus on current man-
agement of endometriosis. Hum Reprod 2013;28:1552-
68.

14.	Becker CM, Bokor A, Heikinheimo O, Horne A, Jansen 
F, Kiesel L, et al. ESHRE guideline: endometriosis. Hum 
Reprod Open 2022;2022:hoac009.

15.	De Cicco C, Corona R, Schonman R, Mailova K, Ussia A, 
Koninckx P. Bowel resection for deep endometriosis: a 
systematic review. BJOG 2011;118:285-91.

16.	Donnez O, Roman H. Choosing the right surgical tech-
nique for deep endometriosis: shaving, disc excision, or 
bowel resection? Fertil Steril 2017;108:931-42.

17.	Ianieri MM, Mautone D, Ceccaroni M. Recurrence in 
deep infiltrating endometriosis: a systematic review of 
the literature. J Minim Invasive Gynecol 2018;25:786-
93.

18.	Roman H, Bubenheim M, Huet E, Bridoux V, Zacharo-
poulou C, Daraï E, et al. Conservative surgery versus 
colorectal resection in deep endometriosis infiltrating the 
rectum: a randomized trial. Hum Reprod 2018;33:47-
57.

19.	Balla A, Quaresima S, Subiela JD, Shalaby M, Petrella G, 
Sileri P. Outcomes after rectosigmoid resection for endo-
metriosis: a systematic literature review. Int J Colorectal 
Dis 2018;33;835-47.

20.	Bendifallah S, Puchar A, Vesale E, Moawad G, Daraï E, 
Roman H. Surgical outcomes after colorectal surgery for 
endometriosis: a systematic review and meta-analysis. J 
Minim Invasive Gynecol 2021;28:453-66.

21.	O’Brien L, Morarasu S, Morarasu BC, Neary PC, Musina 
AM, Velenciuc N, et al. Conservative surgery versus 
colorectal resection for endometriosis with rectal in-
volvement: a systematic review and meta-analysis of 
surgical and long-term outcomes. Int J Colorectal Dis 



www.ogscience.org56

Vol. 67, No. 1, 2024

2023;38:55.
22.	Guerriero S, Ajossa S, Orozco R, Perniciano M, Jurado 

M, Melis GB, et al. Accuracy of transvaginal ultrasound 
for diagnosis of deep endometriosis in the rectosigmoid: 
systematic review and meta-analysis. Ultrasound Obstet 
Gynecol 2016;47:281-9.

23.	Bazot M, Daraï E. Diagnosis of deep endometrio-
sis: clinical examination, ultrasonography, magnetic 
resonance imaging, and other techniques. Fertil Steril 
2017;108:886-94.

24.	Abbott J, Hawe J, Hunter D, Holmes M, Finn P, Garry R. 
Laparoscopic excision of endometriosis: a randomized, 
placebo-controlled trial. Fertil Steril 2004;82:878-84.

25.	Donnez J, Squifflet J. Complications, pregnancy and 
recurrence in a prospective series of 500 patients oper-
ated on by the shaving technique for deep rectovaginal 
endometriotic nodules. Hum Reprod 2010;25:1949-58.

26.	Donnez J, Jadoul P, Colette S, Luyckx M, Squifflet J, 
Donnez O. Deep rectovaginal endometriotic nodules: 
perioperative complications from a series of 3,298 pa-
tients operated on by the shaving technique. Gynecol 
Surg 2013;10:31-40.

27.	Koninckx PR, Timmermans B, Meuleman C, Penninckx F. 
Complications of CO2-laser endoscopic excision of deep 
endometriosis. Hum Reprod 1996;11:2263-8.

28.	Redwine DB, Wright JT. Laparoscopic treatment of 
complete obliteration of the cul-de-sac associated with 
endometriosis: long-term follow-up of en bloc resection. 
Fertil Steril 2001;76:358-65.

29.	Mohr C, Nezhat FR, Nezhat CH, Seidman DS, Nezhat 
CR. Fertility considerations in laparoscopic treatment of 
infiltrative bowel endometriosis. JSLS 2005;9:16-24.

30.	Jatan AK, Solomon MJ, Young J, Cooper M, Pathma-
Nathan N. Laparoscopic management of rectal endome-
triosis. Dis Colon Rectum 2006;49:169-74.

31.	Roman H, Milles M, Vassilieff M, Resch B, Tuech JJ, 
Huet E, et al. Long-term functional outcomes following 
colorectal resection versus shaving for rectal endome-
triosis. Am J Obstet Gynecol 2016;215:762.e1-9. 

32.	Roman H, Moatassim-Drissa S, Marty N, Milles M, Vallée 
A, Desnyder E, et al. Rectal shaving for deep endome-
triosis infiltrating the rectum: a 5-year continuous retro-
spective series. Fertil Steril 2016;106:1438-45.e2.

33.	Afors K, Centini G, Fernandes R, Murtada R, Zupi E, Ak-
ladios C, et al. Segmental and discoid resection are pref-

erential to bowel shaving for medium-term symptomatic 
relief in patients with bowel endometriosis. J Minim 
Invasive Gynecol 2016;23:1123-9.

34.	Meuleman C, D’Hoore A, Van Cleynenbreugel B, Beks N, 
D’Hooghe T. Outcome after multidisciplinary CO2 laser 
laparoscopic excision of deep infiltrating colorectal en-
dometriosis. Reprod Biomed Online 2009;18:282-9.

35.	Raimondo D, Maletta M, Borghese G, Mastronardi M, 
Arena A, Del Forno S, et al. Indocyanine green fluores-
cence angiography after full-thickness bowel resection 
for rectosigmoid endometriosis-a feasibility study. J 
Minim Invasive Gynecol 2021;28:1225-30.

36.	Morrell ALG, Ribeiro GMPAR, Santos TPD, Morrell AC, 
Chamie LP, Frare N, et al. Robotic natural orifice speci-
men extraction with totally intracorporeal anastomosis 
associated with firefly fluorescence: bowel resection for 
deep infiltrating endometriosis. J Gynecol Surg 2020; 
36:128-35.

37.	Keller DS, Ishizawa T, Cohen R, Chand M. Indocyanine 
green fluorescence imaging in colorectal surgery: over-
view, applications, and future directions. Lancet Gastro-
enterol Hepatol 2017;2:757-66.

38.	Bendifallah S, Vesale E, Daraï E, Thomassin-Naggara I, 
Bazot M, Tuech JJ, et al. Recurrence after surgery for 
colorectal endometriosis: a systematic review and meta-
analysis. J Minim Invasive Gynecol 2020;27:441-51.e2.

39.	de Resende JA Júnior, Cavalini LT, Crispi CP, de Frei-
tas Fonseca M. Risk of urinary retention after nerve-
sparing surgery for deep infiltrating endometriosis: a 
systematic review and meta-analysis. Neurourol Urodyn 
2017;36:57-61.

40.	Ceccaroni M, Clarizia R, Bruni F, D’Urso E, Gagliardi ML, 
Roviglione G, et al. Nerve-sparing laparoscopic eradica-
tion of deep endometriosis with segmental rectal and 
parametrial resection: the Negrar method. A single-cen-
ter, prospective, clinical trial. Surg Endosc 2012;26:2029-
45.

41.	Arcoverde FVL, Andres MP, Borrelli GM, Barbosa PA, 
Abrão MS, Kho RM. Surgery for endometriosis improves 
major domains of quality of life: a systematic review and 
meta-analysis. J Minim Invasive Gynecol 2019;26:266-
78.

42.	Byrne D, Curnow T, Smith P, Cutner A, Saridogan E, 
Clark TJ. Laparoscopic excision of deep rectovaginal en-
dometriosis in BSGE endometriosis centres: a multicentre 



www.ogscience.org 57

Angela Cho, et al. Surgery for deep endometriosis

prospective cohort study. BMJ Open 2018;8:e018924.
43.	Meuleman C, Tomassetti C, D’Hoore A, Buyens A, Van 

Cleynenbreugel B, Fieuws S, et al. Clinical outcome after 
CO2 laser laparoscopic radical excision of endometriosis 
with colorectal wall invasion combined with laparoscop-
ic segmental bowel resection and reanastomosis. Hum 

Reprod 2011;26:2336-43.
44.	Bianchi PH, Pereira RM, Zanatta A, Alegretti JR, Motta 

EL, Serafini PC. Extensive excision of deep infiltrative 
endometriosis before in vitro fertilization significantly 
improves pregnancy rates. J Minim Invasive Gynecol 
2009;16:174-80.


