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        Endometriosis is a chronic gynecologic condition 
that often presents in patients during the repro-
ductive years with complaints of pelvic pain or 
infertility or both. Diagnosis has been made eas-
ier as a result of the growing use of laparoscopy. 
The exact pathogenesis is not known. Surgical 
management is indicated in women who suffer 
severe disease and do not do well on medical 

therapy, the objective being to ablate all visible 
disease. There are currently four primary surgi-
cal options: laparotomy, laparoscopy, robotic- 
assisted laparoscopy, and laparoendoscopic 
single- port surgery (LESS). Laparoendoscopic 
single-port surgery is associated with better cos-
metic results, shorter hospital stay, and less post-
operative pain. This technique is reviewed here. 
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12.1     Introduction 

 Endometriosis is a chronic gynecologic condition 
defi ned by heterotopic implantation of endometrial 
glands and stroma [ 1 ]. Patients often present during 
the reproductive years with complaints of pelvic 
pain and infertility or both. The diagnosis requires 
direct visualization of endometriotic spots, and 
therefore laparoscopy or laparotomy is indicated 
for defi nitive diagnosis. Although the incidence 
appears to have increased in recent years, this is 
likely a refl ection of the diagnosis having been 
made easier by the growing use of laparoscopy. 
Currently, the incidence is estimated to be 5–15 % 
of laparotomies and laparoscopies, 30 % in women 
with longstanding pelvic pain and 40 % in women 
with infertility [ 1 ]. The exact pathogenic mecha-
nisms leading to this condition are not entirely 
clear. Proposed mechanisms include retrograde 
menstruation, lymphatic and vascular spread, 
mesothelial metaplasia, genetic  predisposition, 
immunologic factors, and hormonal infl uences. 

 Endometriosis is usually pelvic in location, 
involving the left hemipelvis and ovary more 
commonly than the right. Endometriosis sites are 
summarized in Table  12.1 . This is thought to be a 
result of the restriction of peritoneal fl uid move-
ment by the left-sided sigmoid colon. A cystic col-
lection of endometriosis in the ovary is referred 
to as an endometrioma or chocolate cyst. Other 

commonly affected pelvic sites include the poste-
rior cul-de-sac, the peritoneum, the uterovesical 
pouch, and the uterosacral round and broad liga-
ments. Less commonly the cervix, vagina, and 
vulva are involved. The rectosigmoid is involved 
in up to 15 % of cases, while the urinary tract is 
involved in 10 % of cases with small superfi cial 
bladder involvement being the most common. 
The topographic distribution of  endometriosis 
is best assessed by the American Society for 
Reproductive Medicine (ASRM) classifi cation 
despite its limitations (Fig.  12.1 ).     To felicitate a 
standardized approach to examine the pelvis in 
endometriosis patients, it was recently proposed 
that the pelvis could be topographically divided 
into two midline zones (Zone I & II) and two 
paired (right and left) lateral zones (Zone III & 
IV). Zone I is the area between the two round lig-
aments from their origin at the uterine cornua to 
their insertion in the deep inguinal rings. Zone II 
is the area between the two uterosacral ligaments 
from their origin from the back of the uterus to 
their insertions in the sacrum posteriorly. Zone 
III is the area between the uterosacral ligament 
inferiorly and the entire length of the fallopian 
tube and the infundibulopelvic ligament superi-
orly. Zone IV is the triangular area lateral to the 
fallopian tube and the infundibulopelvic ligament 
and medial to the external iliac vessels up to the 
round ligament (Fig.  12.2  ) [ 2 ].  

   Table 12.1    Potential sites of endometriosis   

 Genital pelvic sites  Extragenital pelvic sites  Rare locations 

 Ovaries  Sigmoid colon  Umbilicus 
 Rectovaginal septum  Rectum  Small bowel 
 Anteroposterior cul-de-sac  Appendix  Lungs 
 Broad ligament  Bladder  Kidney 
 Cervix  Cesarean section/episiotomy scar 
 Vagina  Sciatic nerve 
 Fallopian tubes  Arms 

 Nasal mucosa 
 Spinal column 
 Liver 

  Fig. 12.1    ( a, b)  American Society for Reproductive 
Medicine Endometriosis Classifi cation assigned points 
according to the severity of endometriosis on the basis of 
size and depth of implants and severity of adhesions. 

Stage I (1–5 points): minimal disease; Stage II (6–15 
points): mild disease; Stage III (16–40 points): moderate 
disease; Stage IV (>40 points): severe disease       
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Fig. 12. 1 (continued)
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12.2     Surgical Management 
of Endometriosis 

 Surgery may be indicated in women who suffer 
severe disease, do not respond to medical ther-
apy, or desire fertility. The indications for surgi-
cal intervention are summarized in Table  12.2 . 
Endometriosis can be challenging to manage sur-
gically because of the peculiarities of the disease. 
Because it is adhesive, widespread, infi ltrative, 
and recurrent, the objective of surgical manage-
ment is to safely resect or ablate all visible dis-
ease. To date there are four primary surgical 
options. Traditional laparotomy is associated 
with longer recovery and hospital stay but may be 
necessary for advanced disease with extensive 
adhesions or involvement of the ureter, bladder, 
uterine arteries, and/or bowel. Laparoscopy is an 
alternative minimally invasive approach that has 
been shown to be equally effective in resecting 
endometriomas. Robotic-assisted laparoscopy is 
another new modality that has been reported. 

 Most recently, laparoendoscopic single-port 
surgery (LESS) has emerged as a minimally 
 invasive approach. Compared to traditional lapa-
roscopy, it is associated with better cosmetic 
results, a shorter hospital stay, and less postoper-
ative pain. It has been used extensively for a wide 
variety of gynecologic indications. More recently, 
LESS was used in an attempt to treat endometrio-
sis requiring a single incision [ 3 – 6 ].

   Table 12.2    Indications for surgical management of 
endometriosis   

 Severe incapacitating symptoms with signifi cant 
functional impairment 
 Advanced disease with distortion of pelvic organs 
 Failure of expectant or medical management 
 Noncompliance with or intolerance to medical 
treatment 
 Endometriosis emergencies 
  Ruptured or torsed endometrioma 
  Obstructive uropathy 
  Bowel obstruction 

  Fig. 12.2     A color-coded illustration of the anatomical 
boundaries and the contents of all pelvic zones.  Zone I: 
Midline anterior abdominal cavity limited by the round 
ligaments bilaterally. Zone II: Midline posterior zone of 
the abdominal cavity limited by the uterosacral ligaments 
bilaterally. Zone III: Lateral pelvic side walls limited by 
the uterosacral ligament and the adnexae and infundibulo-
pelvic ligamentsone IV: Pelvic side wall limited by the 
round ligament, adnexae and infundibular ligament, and 
external iliac vessels       
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12.3        LESS Technique 
for Endometriosis Resection 

 The LESS technique for the surgical resection of 
endometriosis was described by Bedaiwy and 
coworkers [ 7 ]. Briefl y, after induction of general 
anesthesia and endotracheal intubation, the 
patient is placed in Allen stirrups, a Foley cathe-
ter and an orogastric tube are inserted, and 
abdominal access is attained using a modifi ed 
open Hasson technique with a vertical 1.8–2.0 cm 
infraumbilical incision. The rectus fascia is 
sharply incised, and a single access multichannel 
SILS port (Covidien, Mansfi eld, MA) is inserted 
in the peritoneal cavity. Pneumoperitoneum was 
attained with the pressure set at 15–20 mmHg. 
A 5-mm, 0° lens laparoscope with a fl exible tip—
the Endoeye (Olympus Surgical, Orangeburg, 
NY)—or a 30° bariatric length rigid scope is 
used. Articulating graspers (Covidien, Mansfi eld, 
MA) are helpful in providing effi cient retraction 
to optimize surgical exposure. 

 Pelvic side wall adhesions are released from 
the lateral pelvic wall using laparoscopic endos-
hears. Lysis of periovarian adhesions is per-
formed in a similar fashion when needed. The 
ureters are identifi ed at the pelvic brim and fol-
lowed toward the true pelvis. The pelvic side wall 
peritoneum is opened, and the ureter is identifi ed 
and isolated along the medial leafl et of the perito-
neum. Subsequently, the deep infi ltrating lesions 
are dissected and excised. Similarly, the deep 
infi ltrating lesions in the cul-de-sac are dissected 
and excised. 

 If the cul-de-sac is obliterated, its sharp 
 dissection with scissors while a sponge stick is 

distending the rectum creates the pouch of 
Douglas. The rectum is confi rmed to be intact by 
performing an underwater leak test. Endometriosis 
implanted on the bladder surface is also removed 
in a similar fashion. 

 Endometriomas, whether unilateral or bilat-
eral, are managed following the principle of exci-
sion of the cyst wall in its entirety. Ovarian 
cystectomy is started by grasping the utero- 
ovarian ligament to stabilize the ovary. The 
antimesenteric border of the ovary is then incised 
using endoshears (Fig.  12.3 ). Subsequently, the 
cyst wall is identifi ed and bidirectional dissection 
of the surrounding ovarian cortex is completed 
using a combination of blunt and sharp tech-
nique, traction and countertraction, and electro-
coagulation. Endometriomas usually rupture 
during dissection in virtually all patients. Once 
the endometrioma is excised, the bed is then care-
fully inspected, and bleeding areas are secured 
with a cautery. The cyst bed is left open for spon-
taneous healing.

   The excised peritoneal tissue/endometrioma 
is placed in 5–12 mm Endo Catch (Covidien) 
bags and removed through the multichannel 
port after detaching all the trocars from the 
abdomen. At the end of all procedures, the fas-
cia of the umbilical incision is closed with 0 
Vicryl absorbable sutures (polyglactin 910; 
Ethicon Inc., Somerville, NJ) in a running fash-
ion and then the skin of the umbilicus is closed 
with 4–0 Vicryl absorbable sutures in a subcu-
ticular fashion. All incisions are injected with 
0.5 % bupivacaine hydrochloride at the end of 
the procedure.  
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  Fig. 12.3    Laparoendoscopic single-site resection of 
endometriomas. ( a ) An outside view showing the 
 orientation of the instruments. ( b ) Left-sided ovarian 

endometrioma. ( c ) The initial incision on the mesenteric 
border of the ovary. ( d ) The combined blunt and sharp 
dissection of the cyst wall       

a b

c d
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12.4     The Outcome of LESS 
Technique for Endometriosis 
Resection 

 Data about the use of LESS for the management 
of endometriosis are limited. In a retrospective 
study Bedaiwy and colleagues demonstrated that 
LESS is a feasible initial surgical approach to 
treating unilateral endometriomas [ 7 ]. This study, 
however, did highlight a need to use an additional 
side port in 41 % of patients, particularly those 
with cul-de-sac disease, lateral pelvic side wall 
disease, or bilateral endometriomas. This could 
be explained by the adhesive and the deep infi l-
trating nature of the disease. In addition, surgical 
dissection of endometriosis and dissection of 
ovarian cysts require ergonomically challenging 
movements of surgical instruments. This is not 
offered by the currently available instruments for 
LESS. 

 When compared to conventional laparos-
copy, this study [ 7 ] showed that the operative 
time and blood loss for this single-port series 
was similar to those of a matched series treated 
laparoscopically. 

 Overall, minimally invasive approaches have 
been shown to be safe and associated with shorter 
hospital stays, reduced postoperative pain, speedy 
recovery, and reduced surgical wound morbidity 
compared to open surgery [ 8 – 10 ]. The LESS 
technology is a recent modifi cation of laparo-
scopic surgery that has several potential merits. 
One of the benefi ts that has been shown in several 
studies, including one randomized, controlled 
trial, is signifi cantly less postoperative pain com-
pared to conventional laparoscopy. This is par-
ticularly important in endometrioma patients, 
whose most common presentation is chronic pel-
vic pain [ 5 ,  6 ], However, in a recent randomized 
trial comparing LESS with conventional laparos-
copy, Hoyer-Sorensen and colleagues reported 
similar postoperative pain perception in both 
groups, with more shoulder pain in the LESS 
group [ 11 ]. This was also shown in a retrospec-
tive control study [ 12 ]. A potential benefi t of the 
LESS approach is the ability to retrieve speci-
mens after cystectomy via the umbilical incision 
even without the use of Endo Catch.  

    Conclusion 

 Currently, the LESS technique for surgical man-
agement of endometriosis should be considered 
experimental. It is a reasonable initial approach 
for the treatment of endometriomas. In our 
experience, an additional side port is usually 
needed to treat pelvic side wall and cul-de-sac 
endometriosis that often accompanies endome-
triomas. Therefore, reduced port laparoscopy 
may be more feasible for the performance of 
ovarian cystectomy and resection of endome-
triosis, particularly when gonadal preservation 
is attempted or deeply infi ltrating endometriosis 
is evident. The benefi t of LESS surgery in endo-
metriosis should be substantiated in a prospec-
tive randomized controlled trial.     

   References 

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

    2.   Bedaiwy MA, Pope R, Henry D, Zanotti K, Mahajan 
S, Hurd W, Falcone T, Liu J. Standardization of lapa-
roscopic pelvic examination: a proposal of a novel 
system. Minim Invasive Surg. 2013:153235. doi: 
  10.1155/2013/153235    .  

    3.    Escobar PF, Bedaiwy MA, Fader AN, Falcone T. 
Laparoendoscopic single-site (LESS) surgery in 
patients with benign adnexal disease. Fertil Steril. 2010;
93:2074 e7–e10.  

   4.    Bedaiwy MA, Starks D, Hurd W, Escobar PF. 
Laparoendoscopic single-site surgery in patients with 
benign adnexal disease: a comparative study. Gynecol 
Obstet Invest. 2012;73:294–8.  

    5.    Bucher P, Ostermann S, Pugin F, Morel P. Female 
population perception of conventional laparoscopy, 
transumbilical LESS, and transvaginal NOTES for 
cholecystectomy. Surg Endosc. 2011;25:2308–15.  

     6.    Georgiou AN, Rassweiler J, Herrmann TR, Georgiou 
AN, Rassweiler J, Herrmann TR, et al. Evolution and 
simplifi ed terminology of natural orifi ce translumi-
nal endoscopic surgery (NOTES), laparoendoscopic 
single- site surgery (LESS), and mini-laparoscopy 
(ML). World J Urol. 2012;30:573–80.  

      7.      Bedaiwy MA, Farghaly T, Hurd WW, Liu J, Mansour 
G, Nickles-Fader A, Escobar P. Laparoendoscopic 
single site surgery (LESS) for management of ovarian 
endometriomas. JSLS (in press).  

    8.    Kuhry E, Schwenk W, Gaupset R, Romild U, Bonjer J. 
Long-term outcome of laparoscopic surgery for colorec-
tal cancer: a cochrane systematic review of randomised 
controlled trials. Cancer Treat Rev. 2008;34:498–504.  

M.A. Bedaiwy and L. Cox

http://dx.doi.org/10.1155/2013/153235


155

   9.   Keus F, de Jong JA, Gooszen HG, van Laarhoven CJ. 
Laparoscopic versus open cholecystectomy for 
patients with symptomatic cholecystolithiasis. 
Cochrane Database Syst Rev. 2006;(4):CD006231.  

    10.    American College of Obstetricians and Gynecologists. 
ACOG practice bulletin. Management of adnexal 
masses. Obstet Gynecol. 2007;110:201–14.  

    11.    Hoyer-Sorensen C, Vistad I, Ballard K. Is single-port 
laparoscopy for benign adnexal disease less painful 

than conventional laparoscopy? A single-center ran-
domized controlled trial. Fertil Steril. 2012;98:973–9.  

    12.    Yim GW, Lee M, Nam EJ, Kim S, Kim YT, Kim 
SW. Is single-port access laparoscopy less painful 
than conventional laparoscopy for adnexal surgery? 
A comparison of postoperative pain and surgical 
 outcomes. Surg Innov. 2013;20:46–54.      

12 Single-Port Laparoscopic Management of Endometriosis


	12: Single-Port Laparoscopic Management of Endometriosis
	12.1	 Introduction
	12.2	 Surgical Management of Endometriosis
	12.3	 LESS Technique for Endometriosis Resection
	12.4	 The Outcome of LESS Technique for Endometriosis Resection
	 Conclusion
	References


