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        Endometriosis is a gynecologic disease that affects 
more than 150 million women around the world. 
The disease is usually found in the pelvic cavity, 
affecting the ovaries, the fallopian tubes, the perito-
neum, and the rectovaginal septum; it is less com-
monly found in the abdominal cavity affecting the 
small bowel, the large bowel, and other abdominal 
organs. It has been established that the best examina-
tion to evaluate endometriosis is transvaginal ultra-
sonography with bowel preparation. The 
laparoscopic ablation or excision of endometriotic 
lesions has as its objectives pain relief or fertility 
improvement and increasing the patient’s quality of 
life. It is essential to remove all visible lesions and to 
biopsy the doubtful ones in order to reduce the 

chances of recurrences and repeat surgery. Therefore, 
it is important to keep in mind that the laparoscopic 
treatment should always be a diagnostic procedure 
as well, regardless of the previous imaging evalua-
tion. The appearance of peritoneal endometriotic 
lesions in laparoscopy is widely variable. They can 
have the typical black appearance or atypical red, 
white, or yellow lesions, or they can form adhesions 
and anatomic distortions. Ovarian endometriosis can 
present as hemorrhagic superfi cial lesions or hemor-
rhagic cysts. The surgery for endometriomas must 
minimize the ovarian tissue trauma in all possible 
situations and concurrently remove all unhealthy tis-
sue. The deep infi ltrative lesions, on the other hand, 
are focused on a clinical presentation centered on 
pain. The operation comprises liberation of the 
adhesions or, less commonly, bowel resection. 
Endometriotic lesions in the urinary tract usually 
have cyclical urinary alterations as symptoms. The 
surgery is done aiming at minimal damage to the 
tissues. Laparoscopic surgery has a fundamental role 
in the management of endometriosis. In conclusion, 
surgical planning must be aligned with each patient’s 
pathologic condition. It is still the gold standard for 
diagnosis, and excision of lesions can reduce pain 
symptoms and increase the fertility rate, contributing 
to improving patient quality of life. 
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5.1     Introduction 

 Endometriosis is a gynecologic disease that 
affects more than 150 million women around the 
world. It does not discriminate based on ethnicity 
or social background. Several studies have shown 
that the prevalence of the disease affects approxi-
mately 10 % of women in the reproductive age 
group, meaning that one 1 of every 10 women 
will have endometriosis [ 1 ]. 

 Endometriosis is defi ned as the occurrence of 
endometrial stroma and glands outside the 
endometrial cavity. The ectopic implants can 
induce a chronic infl ammatory reaction that 
leads to adhesions and distortion of the tissues 
and pelvic anatomy [ 2 ]. 

 The disease is usually found in the pelvic cav-
ity affecting the ovaries, fallopian tubes, perito-
neum, rectovaginal septum; less commonly it is 
found in the abdominal cavity, the small bowel, 
the large bowel, and other abdominal organs [ 2 ]. 
In addition, there are reports of endometriosis 
affecting distal organs, such as the lungs, brains, 
and eyes [ 3 ]. 

 Endometriosis is very commonly diagnosed 
several years after initial symptoms appear 
[ 4 ,  5 ] owing to lack of patients’ awareness 
about the signifi cance of their symptoms, 
assuming that some of them, like dysmenorrhea 
and dyspareunia, are normal. A lack of knowl-
edge about the disease may also delay physi-
cian diagnosis [ 4 ]. 

 Consequently, many patients are found 
with an advanced stage of endometriosis at the 
time of initial diagnosis. Several organizations 
worldwide are working to create awareness so 
that diagnosis is made earlier. Early diagnosis 
and treatment can prevent complications. Even 
though endometriosis is not cancer, it behaves 
similarly by invading and not respecting the 
boundaries of the organs.  

5.2     Clinical Aspects 

 There are many ways to classify endometriosis and 
the distribution of lesions found at each stage, but 
none have been fully accepted. The most commonly 
used classifi cation is from the American Society for 
Reproductive Medicine (ASRM) [ 6 ], in which Stage 
I disease is minimal, Stage II is mild, Stage III is 
moderate, and Stage IV is severe as seen in Fig.  5.1  ). 
Therefore, the classifi cation of disease can only be 
determined after surgical pelvic evaluation [ 6 ].

  Owing to the diffi culties found in the use of the 
existing methods of classifi cation, the American 
Association of Gynecological Laparoscopists 
(AAGL) is formulating a new classifi cation for the 
disease based on pain, infertility, and surgical dif-
fi culty, which are criteria that are not considered 
by the ASRM classifi cation [ 7 ]. The main symp-
toms of endometriosis are dysmenorrhea, chronic 
pelvic pain, dyspareunia, cyclical intestinal altera-
tions, cyclical urinary alterations, and infertility, 
with the latter occurring in 40 % of women with 
endometriosis [ 2 ,  8 ]. Pain is usually assessed by a 
visual scale analysis. The clinical examination, 
including the gynecologic examination, can be 
normal or unspecifi c. Some of the alterations that 
can be found are visible lesions on external genital 
organs, pain during the mobilization of the cervix, 
nodules, and thickenings on palpable ligaments.

   Many scientists have attempted explanations 
Physiopathology for the development of endome-
triosis, such as endometrial tissue and cell refl ux 
during menstruation as described by Sampson [ 9 ], 
the differentiation of other cells from endometrial 
cells (metaplasia), and the hematogenous and 
lymphatic spread of endometrial cells [ 9 ,  10 ]. 
However, the disease has been evidenced in 
patients with the absence of a uterus or in men 
who have taken high doses of estrogen for pros-
tatic cancer, showing that no theory fully explains 
the physiopathology of endometriosis [ 9 ,  10 ]. 
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  Fig. 5.1    Revised classifi cation of endometriosis by 
American Society for Reproductive Medicine. The 
 localization and size of the endometriotic lesions are the 
main markers used to provide classifi cation of the disease 

(According to the American Society for Reproductive 
Medicine, classifi cation can only be determined after 
surgery)       
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 What is known is that genetics plays an impor-
tant role in its development. Patients who have 
fi rst-degree relatives who have or have had the dis-
ease have a six times higher possibility of develop-
ing endometriosis than those without such a 
relative. The prevalence is 4–9 % in fi rst- degree 
relatives [ 11 ]. Diagnosis histology is still the gold 
standard to diagnose endometriosis. Biopsy is 
done by laparoscopy. However, surgical diagnosis 
is considered an invasive procedure, and efforts 
are being made to develop less invasive techniques 
with high sensibility and specifi city, such as trans-
vaginal ultrasonography and the CA 125 test. 

 The CA 125 blood levels measurement is a 
laboratory test commonly used as an ovarian can-
cer marker of epithelial origin and also to evalu-
ate patient response to chemotherapy. But it can 
also be used as a predictor of endometriosis [ 12 ]. 
However, many studies demonstrate that it is not 
as good a predictor for early stages such as I and 

II (mild and moderate endometriosis) as it is for 
severe endometriosis [ 13 ]. 

 It has been established that the best examina-
tion to evaluate endometriosis is transvaginal 
ultrasonography (TV-USG) with bowel prepara-
tion. It can detect lesions that are larger than 
2 cm. For deep infi ltrating endometriosis (DIE), 
studies have demonstrated that the TV-USG has 
98 % sensibility and 100 % specifi city, which are 
better than the results of magnetic resonance 
imaging (MRI) [ 14 ]. Therefore, it is important 
and feasible to diagnose the disease early in life 
in order to prevent long-term complications. 

 Likewise, ovarian endometriosis has been 
well documented with TV-USG as well as with 
MRI. Both show the same results, but the former 
is less expensive. On the other hand, lesions 
involving ureters are better evaluated by MRI 
than by TV-USG for a more accurate identifi ca-
tion of the site of the lesion.

  Table 5.1    Main symptoms of endometriosis   

 Symptom  Peritoneal  Ovarian  Deep  P 

 Severe dysmenorrhea  22 (51.8 %)  126 (48.5 %)  229 (62.9 %)  0.005 
 Chronic pain  96 (50.3 %)  143 (54.8 %)  233 (63.5 %)  0.006 
 Infertility  56 (28.7 %)  66 (25.2 %)  124 (34.1 %)  0.03 
 Cyclic dyschezia  21 (11.4 %)  33 (13 %)  120 (33.5 %)  <0.001 
 Cyclic dysuria  27 (14.1 %)  34 (13 %)  56 (15.3 %)  0.71 
 Dyspareunia  97 (51.6 %)  138 (52.9 %)  227 (63.4 %)  0.007 

   A study of 819 patients helped defi ne main symptoms and their variance of the disease [ 8 ]  
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  Fig. 5.3    Flow chart for diagnosis of endometriosis. The 
investigation starts with the clinical history and the physi-
cal examination; although the measure of CA 125 levels 
can be used as well, it has low sensibility and specifi city. 
The next step is to perform a transvaginal ultrasound ( TV-
US ) with bowel preparation by professionals specializing 
in fi nding lesions of endometriosis in ultrasound images. If 

these steps are conclusive for endometriosis, then treat-
ment should be planned. With a normal image examina-
tion, there is probably no disease or it is in very early 
stages. If the initial investigation is inconclusive, other 
imaging examinations can be indicated according to the 
probable location of the lesions.  MRI  magnetic resonance 
imaging,  URO-MRI  urologic magnetic resonance imaging       
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  Fig. 5.2    Transvaginal    ultrasound showing intestinal lay-
ers. ( a ) A rectosigmoid section showed by ultrasound 
with all layers delimited. ( b ) With careful analysis of each 

layer, endometriotic lesions can be diagnosed by ultra-
sound.  MU  musculares,  SM  submucosas       
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5.3         Treatment 

 Treatment for endometriosis should be individu-
alized for each patient. Management of the dis-
ease should only be initiated after careful analysis 
of symptoms and image examinations, after thor-
ough discussion with the patient regarding the 
consequences of each procedure and reason for 
treatment (pain, pregnancy). Furthermore, endo-
metriosis is frequently a multisystem disease, 
and this is the reason why treatment requires a 
multidisciplinary team to provide the best care 
for patients [ 15 ]. This often includes other areas 
of medicine, such as proctology and urology, as 
well as other health care areas, such as psychol-
ogy and physiotherapy. 

 Treatment of endometriosis consists mainly 
of three procedures: pharmacologic ovarian 
suppression, painkillers, and video-assisted 
laparoscopic surgery. The pharmacologic treat-
ment involves any agent that blocks ovarian 
hormone production and theoretically reduces 
pain, as endometriotic lesions are responsive to 
hormone levels [ 16 ].  

5.4     Laparoscopic Surgery 

 The benefi ts of laparoscopic surgery versus lapa-
rotomy for endometriosis have been established 
in the literature [ 17 ]. Laparoscopic surgery pro-
vides better visualization of the pelvic cavity, less 
formation of adhesions, faster discharge of the 
patient, lower costs, and less postoperative pain, 
the last being essential for a patient who already 
suffers pain owing to the disease. 

 The objectives of laparoscopic ablation or 
excision of endometriotic lesions include pain 
relief, improved fertility, and improved patient 
quality of life [ 18 ]. It is imperative to remove all 
visible lesions and to biopsy any doubtful lesions 
to reduce the chance of recurrence and reopera-
tion [ 19 ]. However, even with complete resec-
tion, the recurrence rate is high [ 19 ]. Fibrotic 
tissue surrounding the lesions should be removed 
as well because the tissue is reactive to hormones 
and can lead to recurrence of disease [ 19 ]. 

 The main indications for laparoscopic surgery 
are pain, pelvic pain refractory to pharmacologic 
treatment, severe disease with anatomic distor-
tion, large endometriomas, bowel involvement, 
urinary obstructions, contraindication for hor-
mone therapy, and potential malignant disease. 
There is also scientifi c evidence supporting the 
benefi ts of laparoscopic surgery in infertile endo-
metriosis patients who have previously failed to 
conceive spontaneously or by in vitro fertiliza-
tion (IVF). Laparoscopic surgery has been shown 
to increase pregnancy outcome [ 20 ]. 

 The fi rst step of laparoscopic treatment should 
always be a diagnostic procedure, despite previ-
ous image evaluation. Careful analysis of pelvic 
anatomy during surgery can help with more pre-
cise excision of lesions and in classifi cation of 
disease stage. Many implants are called “iceberg 
lesions,” when the deep level of the disease is not 
consistent with its superfi cial laparoscopic 
appearance, another reason to insist on a com-
plete examination of pelvic lesions. 

 There are two possible surgical approaches: 
conservative and complete. Conservative surgery 
consists of maintaining the uterus and as much of 
the ovarian tissue as possible in order to preserve 
fertility. On the other hand, complete surgery is 
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characterized by total removal of the uterus with 
or without removal of the ovaries. According to 
the ASRM, the indications for a complete surgery 
are recurrent conservative surgeries, disabling 
pain without reproductive desire, and associated 
uterine diseases that must be treated with hyster-
ectomy [ 21 ]. 

 A low-residue diet is recommended before all 
surgeries, and bowel preparation is necessary when 
lesions are in the rectovaginal septum or when there 
is need for a hysterectomy. The anesthesia is general 
and can be associated with peridural blockage. The 
patient is put in a Trendelenburg position between 
a 10-degree and 45-degree incline in order to keep 
the intestinal loops away from fi eld of vision [ 22 ]. 

 Laparoscopy is initiated with a vertical inci-
sion in the inferior portion of the umbilical scar 
and insuffl ation of carbon dioxide with a Veress 
needle to deliberately create a pneumoperito-
neum. A 10-mm trocar is inserted into the umbili-
cal incision, and two other auxiliary punctures 

are made in the suprapubic area to insert 5-mm 
trocars. In some cases, another 5-mm port can be 
placed for better triangulation [ 22 ]. If the content 
to be removed is larger, one of the auxiliary tro-
cars can be substituted for a 12-mm port.

   The appearance of peritoneal endometriotic 
lesions in laparoscopy is widely variable. They 
can have a typical black or atypical red, white, or 
yellow appearance, or form adhesions and ana-
tomic distortions [ 6 ]. Removal of lesions is usu-
ally done by excision or cauterization. Excision 
includes carbon dioxide laser or monopolar cur-
rent for bigger lesions. Cauterization is used to 
treat more punctiform lesions with a bipolar cur-
rent laser until normality is restored.

   Ovarian endometriosis can present as hemor-
rhagic superfi cial lesions or hemorrhagic cysts. 
Those lesions hardly respond to treatment and is the 
reason that the presence of large endometriomas is 
an important indication for surgery. It has already 
been demonstrated that ovarian endometriosis is 

  Fig. 5.5    Peritoneal endometriotic lesions. In this image 
of a laparoscopic surgery, red lesions of peritoneal endo-
metriosis can be seen       

  Fig. 5.6    Endometrioma. A large endometrioma looking 
like a hemorrhagic (or chocolate, in current language) cyst 
that is leaking       

12 mm sleeve
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tocar 12 mm tocar
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  Fig. 5.4    Position of trocars in a laparoscopic procedure. 
Generally, a 12-mm trocar is inserted into the umbilical 
incision, and two 5-mm trocars are inserted in the supra-
pubic area. Depending on the surgeon, another 5-mm tro-
car can be inserted in the suprapubic area       
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associated with an increased risk of ovarian cancer 
[ 23 ]. Therefore, it is absolutely necessary to look 
for malignant aspects of the ovaries during surgery. 
When performing a conservative procedure, trauma 
to the ovarian tissue must be minimized, with con-
current removal of all unhealthy tissue [ 24 ]. 

 There are many different ways to remove an 
endometrioma. The two most common proce-
dures are drainage of the cysts or cystectomy. 
There is a great deal of discussion about the 
advantages and detriments of each technique 
[ 25 ]. If the cyst is smaller than 3 cm, incision, 
drainage, aspiration, and capsule cauterization 
can be performed. If the endometrioma is larger 
than 3 cm, implying greater ovarian damage, a 
cystectomy with complete removal of the cap-
sule is recommended [ 26 ].

   Deep infi ltrative lesions are responsible for 
clinical presentation of pain. It can affect the 
rectovaginal septum and the ureters and bowel, 
and preoperative care involves bowel prepara-
tion and antibiotics. The disease can be total or 
partial and is determined during the surgery. If 
the cul-de- sac is normal, impairment is partial. 
If the rectum is adhered to the rectovaginal sep-
tum or the uterus, there is total impairment. The 
operation comprises the liberation of the ante-
rior wall of the rectum and the uterosacral liga-
ments with laser, electrosurgery, or scissors. 
According to Koninckx and coworkers [ 27 ], 
bowel resections are rare in these surgeries 
unless the nodule is in the bowel.

     The laparoscopic segmental resection of the 
rectum affected by endometriosis includes the 
following successive steps:

    1.    Placement of an umbilical incision and 
insuffl ation of CO 2  through the Veress nee-
dle to obtain proper pneumoperitoneum and 
subsequent insertion of a 10-mm trocar and 
optics.   

   2.    Insertion of three auxiliary trocars, two at the 
iliac fossa (10–12 mm on the right and 5 mm 
on the left) and a 5-mm trocar in the left fl ank.   

   3.    Examination of the abdominal and pelvic 
cavities and identifi cation of all the sites 
affected by endometriosis.   

   4.    Lysis of the any adhesions affecting the 
adnexal regions, uterine fundus, posterior 
cul-de-sac, and uterosacral ligaments and 
relevant bowel adhesions.   

   5.    Release of the sigmoid from the left lateral 
abdominal wall and from the retroperito-
neum and identifi cation of the left ureter up 
to the level of the pelvic brim.   

   6.    Opening of the mesosigmoid.   
   7.    Mobilization of the rectum by dissecting its 

anterior wall from the posterior surface of the 

  Fig. 5.7    Deep infi ltrative endometriosis. Laparoscopic 
image showing the anatomic pelvic distortion caused by 
deep infi ltrative disease       

  Fig. 5.8    Bowel endometriosis. Laparoscopic image of 
small bowel endometriotic lesions       

  Fig. 5.9    Endometriosis of the urinary tract. Laparoscopic 
image of endometriosis in the bladder       
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cervix, followed by a linear stapler applied 
distal to the area affected by the disease.   

   8.    The 10–12-mm incision on the right iliac 
fossa is enlarged suffi ciently to exteriorize 
the divided bowel enclosing the diseased 
portion. The proximal stump is sutured to 
form a pouch; the ogive of the circular sta-
pler is placed inside the stump.   

   9.    The bowel containing the ogive is reintro-
duced into the abdominal cavity; the abdom-
inal incision is closed.   

   10.    The circular stapler is introduced through the 
anus, connected to the ogive, and activated to 
form the end-to-end anastomosis.     

 The next step is to ascertain the integrity of the 
ureters and the anastomotic site. The latter is checked 
under laparoscopic control by injecting 120 cc of air 
into the rectum, which is submerged in irrigation 
fl uid to ensure that there is no leakage. In addition, a 
dilute solution of methylene blue is introduced into 
the rectum to confi rm the absence of leakage. 

 Endometriotic lesions in the urinary tract usu-
ally present cyclical urinary alterations as symp-
toms. The surgery is done aiming at minimal 
damage to the tissues. However, in cases with ure-
teral obstruction, a more aggressive approach is 
needed with extensive resection of the endometrio-
sis, uretero-ureteral reanastomosis, and ureteral 
reimplantation. It is important to remember that in 
all cases of endometriosis in the bladder, a cysto-
scopic examination is necessary in order to observe 
the anatomy of the bladder.

       Conclusion 

 Laparoscopic surgery plays a central role in 
the management of endometriosis. It is still 
the gold standard for diagnosis of the disease, 
excision of the lesions, reduction of the pain, 
and increasing fertility—all of which contrib-
ute to improving patient quality of life. Thus, 
some essential principles of laparoscopic 
treatment should be kept in mind, such as the 
principle of the “one-shot” surgery, which 
involves careful analysis of the pelvic cavity 
with excision and biopsy of all confi rmed and 
suspected lesions. In addition, surgical plan-
ning must be aligned with each patient’s indi-
vidual needs, especially concerning fertility 
preservation after surgery, which determines 
the surgeon’s choice of a complete or conser-
vative approach.     

  Fig. 5.10    Frozen pelvis in advanced deep infi ltrating 
endometriosis       
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