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Recent advances in endoscopic surgical
techniques and the increased sophistication of
surgical instruments have offered new operative
methods and techniques for the gynecologic
surgeon (1). Recent years have witnessed a marked
increase in the number of gynecological
endoscopic procedures performed, mainly as a
result of technological improvements in
instrumentation. The addition of a small video
camera to the laparoscope (videolaparoscopy)
greatly enhanced the popularity of operative
endoscopy because of the possibility of operating
in a comfortable, upright position and using the
magnification capabilities of the camera (2,3).

Currently, laparoscopy is perceived as a minimally
invasive surgical technique that both provides a
panoramic & magnified view of the pelvic organs
and allows surgery at the time of diagnosis.
Laparoscopy has become an integral part of
gynecologic surgery for the diagnosis and
treatment of abdominal and pelvic disorders of the
female
reproductive
organs.
Endoscopic
reproductive surgery intended to improve fertility
may include surgery on the uterus, ovaries, pelvic
peritoneum, and the Fallopian tubes. The aim of
this review is to critically review the role of
laparoscopy in the management of infertility
patients.
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ENDOSCOPIC TUBAL SURGERY
A variety of procedures is collectively known
as tubal surgery; salpingo-ovariolysis is division of
adhesions involving Fallopian tube and ovary;
salpingostomy is the refashioning of a distal tubal
ostium for distal tubal occlusion and is designed to
keep the Fallopian tube open; tubal reanastomosis
is the rejoining of Fallopian tubes typically
performed for reversal of sterilization; cornual
anastomosis and utero-tubal implantation are
recognized surgical treatments for corneal
occlusion (4). All these procedures can be easily
and effectively performed by laparoscopic surgery.
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Adhesiolysis
Adhesions involving the fallopian tube are
implicated as a cause of infertility. The decision to
treat such disease to increase fertility rates may be
based on certain prognostic factors associated with
future fecundity. Regardless of whether performed
via microsurgical techniques or via laparoscopy,
data show that the removal of filmy adhesions is
associated with improved fecundity. In the only
controlled study examining this issue, salpingoovariolysis was performed in 69 infertile women
with pelvic adhesions, while 78 women with a
similar degree of adhesions were not treated (5).
The cumulative pregnancy rate at 24 months
follow-up was significantly higher in treated
women, 45 versus 16 percent in the untreated
group. Although adhesiolysis was done at
laparotomy, equivalent results can be expected
with laparoscopic adhesiolysis. In one study, one
hundred sixty-seven patients with pelvic adhesions
suffering from inability to conceive underwent
operative laparoscopy and CO2 laser adhesiolysis
(6). According to the severity of adhesions, the
patients were categorized by diagnostic
laparoscopy as mild, group I; moderate, group II;
and severe, group III. After laparoscopic
adhesiolysis, all patients were followed for one
year. Pregnancy occurred in 51 (70.8%), 28
(48.3%), and 8 (21.6%) patients in group I, II, and
III, respectively. Laparoscopic adhesiolysis still
remains a useful and effective procedure for
infertile couples with pelvic adhesions.
Salpingo-ovariolysis as a fertility-enhancing
procedure is done by separating periadnexal
adhesions
with
laparoscopic
scissors,
electrocautery or the laser. Before being divided,
the adhesions can be stretched with laparoscopic
forceps and an intrauterine canula. Vascular
adhesions should be coagulated before being
separated. Endoscopic surgery is precise enough
that adhesions can be excised without destroying
surrounding tissue or damaging vital structures
such as the ureters, bladder and bowel. Removal of
all adhesions and restoration of the normal
anatomic relationship of the pelvic organs will
certainly enhance the fertility (1). It has been
claimed that second-look laparoscopy with
adhesiolysis following pelvic reproductive surgery
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may increase the intrauterine pregnancy rate and
decrease the ectopic pregnancy rate; however a
recent systematic review of randomized controlled
trials has failed to show a significant benefit of
second-look laparoscopy with adhesiolysis
following pelvic reproductive surgery (4). Future
randomized controlled trials are necessary to give
an adequate answer to this clinical approach.
In addition to the severity of the pre-existing
disease, postoperative adhesion formation is the
most important determinant of the success of
infertility surgery and is largely responsible for the
majority of failures associated with these
procedures. An inverse relationship exists between
the grade of adhesions and pregnancy rates,
regardless of the condition of the adnexa. Increased
rate of adhesion formation has been reported in the
majority of patients underwent reproductive
surgery by laparotomy (7,8). When performed by
laparotomy,
reproductive
pelvic
surgery
procedures are frequently complicated not only by
adhesion reformation but also by de novo adhesion
formation. However, endoscopic surgery fulfills
the important microsurgical principles of gentle
handling of tissue, constant irrigation, meticulous
hemostasis, and precise tissue dissection without
the need for laparotomy, which is itself a
significant invasion of the peritoneal cavity. In
their study, Nezhat et al. demonstrated that
endoscopic reproductive surgery was very
effective in reducing peritoneal adhesions, was
associated with a low frequency of postoperative
adhesion recurrence and mostly avoided the
formation of de novo adhesions at most surgical
sites (9).
Hydrosalpinx
Hydrosalpinx is a chronic pathological
condition of the Fallopian tube, and is a major
cause of infertility. In most patients, the fimbriated
end of the tube adjacent to the ovary is occluded
and the distal half of the tube is distended with
fluid (10). The main causes of hydrosalpinx are
pelvic inflammatory disease, ectopic pregnancy,
previous abdominal operations, and a history of
peritonitis and tuberculosis (11). Distal occlusion
may also result from endometriosis (12). The
presence of hydrosalpinx can be diagnosed by
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hysterosalpingogram or by laparoscopy with or
without chromopertubation. A meta-analysis of all
the studies comparing hysterosalpingography to
the gold standard of laparoscopy with
chromopertubation
showed
the
hysterosalpingogram to have a sensitivity of 65%
in the diagnosis of tubal obstruction and a
specificity of 83% (13,14). Laparoscopy provides
both the certain diagnosis and the treatment of
hydrosalpinx at the same session.
Distal tubal occlusion with a hydrosalpinx has
been reported to be associated with a lower
implantation rate per embryo as well as with a
lower clinical pregnancy rate. One meta-analysis
demonstrated
the
deleterious
effects
of
hydrosalpinx on achieving pregnancy in women
undergoing IVF. It was shown that the clinical
pregnancy rate was about 50 percent lower and the
miscarriage rate was more than twofold higher in
patients with hydrosalpinx (1144 IVF cycles)
compared to the patients without hydrosalpinx
(5569 IVF cycles) (15). There may be a direct
effect on embryos, as well as an alteration in
uterine implantation. The proposed mechanism by
which embryo toxicity occurs begins with a
leakage of the fluid from the hydrosalpinx into the
uterine cavity. This fluid may not only be harmful
to embryos but may have an effect on uterine
receptivity and implantation mechanisms. In
addition to improving overall pregnancy rates by
removal of the diseased tubes, it has been
suggested that treatment decreases the rate of
miscarriage compared with those with untreated
hydrosalpinges (16).
Shelton et al. were the first to conduct a
prospective study that demonstrated a positive
impact on pregnancy rates in patients with repeated
IVF failures by removing the hydrosalpinges (17).
Fifteen patients with unilateral or bilateral
hydrosalpinges with a history of repeated IVF
failures underwent laparoscopic excision of the
affected tubes. Because the patients undergoing
surgical excision served as their own control, the
ongoing pregnancy rate per transfer was 0%
presalpingectomy. After salpingectomy the
ongoing pregnancy per transfer rate was 25%.
Improved pregnancy rates were noted for both the
fresh and frozen embryo transfers after surgery.
Pregnancy rates can be improved by removal of the
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hydrosalpinx prior to IVF. A Cochrane review
confirmed that the odds of pregnancy were
increased with laparoscopic salpingectomy for
hydrosalpinges prior to IVF (OR = 1.75, 95
percent CI 1.07 to 2.86), as were the odds of
ongoing pregnancy/live birth (OR = 2.13, 95
percent CI 1.24 to 3.65) (18). All these data
demonstrate that laparoscopic salpingectomy for
hydrosalpinges is the preferred procedure for
improving pregnancy rates.
Endoscopic surgery in the management of tubal
obstruction
Fallopian tube disorders are responsible for
over 20 to 30% of female infertility world wide. In
the literature, there have been many techniques
used in the treatment of tubal disease. These range
from observation to laparotomy, gaseous
insuflation, hydrotubation, microsurgery to the
more recent laparoscopic surgery, modern
microsurgery using the CO2 laser and the micro
endoscopic procedures. Currently, a 50% overall
success rate in surgery on the fallopian tube has
been claimed. This improvement may be due to the
recent development of endoscopic techniques that
have lead to better assessment of tubal disease and
less invasive tuboplasty or tubal recanalisation
procedures. Irrespective of the type of surgical
procedure, the general principles of infertility
surgery include gentle manipulation, meticulous
hemostasis, prevention of post operative infection
and adhesion formation. These could be met by the
use of good magnification instruments, continuous
saline cleansing, pinpoint hemostasis and gentle
manipulation.
Proximal disease is found in 10-25% of cases of
tubal infertility. Proximal tubal obstruction is most
commonly due to salpingitis isthmica nodosa, and
disease is usually limited to the proximal tube
unlike distal disease which is more often pan-tubal.
For proximal tube lesions or obstruction, treatment
by endoscopic techniques includes tubocornual
anastomosis. The goal of this technique is to resect
the damaged portion of fallopian tube. Proximal
tubal surgery is rarely performed nowadays outside
very few specialized centers. Disease of the distal
tube can be secondary to any pelvic inflammatory
condition including infection, endometriosis,
appendicitis and abdomino-pelvic surgery. Tubal
preservation surgery for distal tubal lesions
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includes salpingostomy and fimbrioplasty. An
occluded distal tube in the presence of no
adhesions is associated with more favorable
outcomes.
There may be discrepancies between the
findings at HSG, laparoscopy and intraluminal
endoscopy in the presence of peritubal adhesions
or endometriosis (19). Patency of the distal tube
does not necessarily equate with normality of the
mucosa and pathological lesions may be missed if
more accurate methods of tubal assessment are not
employed. Fimbrioscopy and salpingoscopy are the
procedures that can be performed to ascertain the
quality of the fimbriae, endosalpinx and the
prognosis for future fertility (12).
Tubal Anastomosis
Indications for tubal anastomosis include
reversal of sterilization, midtubal block secondary
to pathology, tubal occlusion from ectopic
pregnancy, and salpingitis isthmica nodosa. The
goal is to remove abnormal tissue and
reapproximate the healthy tubal segments with as
little adhesion formation as possible. Although not
always successful, sterilization reversal is the most
successful surgical reconstructive procedure for
improving fertility. Several factors dictate success
after a tubal ligation reversal procedure. Knowing
how the initial sterilization was accomplished and
the remaining tubal length are fundamental to
counseling patients on outcome. In one large
series, for example, tubal anastomosis resulted in
live births in 41 percent of women with a previous
electrocautery procedure, 50 percent of those who
had a Pomeroy tubal ligation, 75 percent of women
with rings, and 84 percent of those with clips (20).
Regarding tubal length, in one study, a normal
pregnancy occurred in every patient if the total
tubal length was ≥5 cm before reversal. The
pregnancy rate decreased by 50% if the length was
3 to 4 cm, whereas no patient became pregnant if
there was ≤3 cm of tube (21).
The likelihood of pregnancy after tubal reversal
versus other interventions should be discussed with
the patient before formulating a treatment plan. In
selecting patients for surgery, a tubal reversal
performed by the reproductive surgeon offers a
reasonable degree of success. The patient's age,
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ovarian function, and tubal condition are all factors
to be weighed in counseling outcomes and
likelihood of future fertility.

LAPAROSCOPIC MYOMECTOMY AND
PREGNANCY OUTCOME
Uterine leiomyomas are the most common
tumor of the female reproductive tract and affect
30-40% of reproductive-age women. Although
they are seldom the sole cause of infertility,
myomas have been linked to fetal wastage and
premature delivery. Several elements indicate that
myomas are responsible for infertility. For
example, pregnancy rate is lower in patients with
myomas, and in cases of medically assisted
procreation, the implantation rate is lower in
patients presenting interstitial myomas. There are
other indirect evidences supporting a negative
impact, including lengthy infertility before surgery
(unexplained by other factors), and rapid
conception
after
myomectomy
(22).
Approximately 50% of women who have not
previously conceived become pregnant after
myomectomy (23). Because medically treated
fibroids tend to grow back or recur, most fibroids
that cause symptoms are managed surgically.
Depending on their number and their location
myomas with mostly intracavitary development
should be dealt with by hysteroscopy. Interstitial
and subserosal myomas can be operated either by
laparotomy or by laparoscopy. Technological
advancements in endoscopic instrumentation,
equipment and the surgeon's expertise have lead to
an ever-increasing number of informed women
choosing the advantages of the new and innovative
techniques utilizing hysteroscopy and laparoscopy.
Laparoscopy is most often employed in women
that are diagnosed early when their fibroids are
small and more suited to laparoscopic removal.
However, new surgical devices called oscillators
allow the safe and efficient removal of fibroid
tumors much larger than could have been
accomplished in the past. It is imperative to know
the size, location and number of uterine myomas.
This is especially important in a laparoscopic
approach to myomectomy as tactile feedback is
diminished.
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As fertility preservation is one of the primary
goals of myomectomy, the marked reduction of
adhesion formation by laparoscopic myomectomy
(LM) gives it a distinct advantage over laparotomy.
The incidence of adhesions following laparotomic
myomectomy and laparoscopic myomectomy is
nearly 100% and 36-67%, respectively (24-28).
These adhesions can adversely affect fertility,
cause pain, and increase the risk of ectopic
pregnancy. Dubuisson et al. studied the risk of
adhesions after LM (28). A second look procedure
was performed in 45 of 271 LM patients.
Additional
laparoscopic
procedures
were
performed at the time of LM in 19 patients
(42.2%). The overall postoperative adhesion rate
was 35.6%, with 16.7% of myomectomy sites
affected. Most importantly, the adnexal adhesion
rate was 24.4% with 11.1% bilaterally. In patients
without associated laparoscopic procedures the
adhesion rates were even lower, with an overall
adhesion rate of 26.9% and an adnexal adhesion
rate of only 11.5%, none of which was bilateral.
Other factors that are related with the increase in
the risk of adhesions are depth (intramural and
submucosal), posterior location, and suturing.
The factors responsible for prolonged surgical
times in LM are the need to morcellate large or
multiple fibroids for removal through the trocar
and suture repair of the myometrium. In 1994, we
described Laparoscopically-assisted myomectomy
(LAM) where myoma enucleation was done
laparoscopically or through a 5 cm Pfannenstiel
minilaparotomy, following which the uterus could
be exteriorized for palpation and multilayered open
suturing (29). This technique combines the
advantages of increased exposure, visibility, and
magnification provided by the laparoscope
(especially for evaluation of the posterior cul-desac and under the ovaries) with the ease of
adequate uterine repair and removal of specimen
that is associated with mini-laparotomy. LAM is a
safe alternative to LM and is less difficult and less
time consuming. This technique can be used for
large (greater than 8 cm), multiple or deep
intramural myomas. Using a combination of
laparoscopy and a 2-4 cm abdominal incision,
uterine defect can be closed in three layers to
reduce the risk of uterine dehiscence, fistula and
adhesion formation. Women who desire future
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fertility and require myomectomy for an intramural
tumor may benefit from LAM to ensure proper
closure of the myometrial incision. Cesarean
delivery is recommended in patients who have
deep intramural or multiple myomas even if the
endometrial cavity is not entered.
One of the concerns regarding LM has been
adequate reconstruction and healing of the uterine
defect with subsequent ability for the uterus to
withstand the elements associated with pregnancy
and labor. Concerns have been raised regarding
complications of pregnancy after LM, such as
uterine dehiscence or rupture. This latter
complication is rare, and has been reported in
women who conceive after both laparotomic
myomectomy and laparoscopic myomectomy. Its
real incidence remains unknown, as several reports
investigating the follow-up of myomectomy failed
to document any case of uterine dehiscence.
Several factors may increase the risk of uterine
wall rupture after LM, including extensive use of
electrosection for fibroid cleavage. This may
contribute to adjacent myometrial necrosis and
thereby impair surgical wound healing. At
laparotomy, closure of the excision site is usually
accomplished by a multilayered suture. With
operative
laparoscopy,
suturing
can
be
cumbersome and tedious, and restoration of the
uterine wall integrity to an equivalent manner may
be difficult. The four reported cases of dehiscence
following LM (30-33) occurred during the thirdtrimester of pregnancy. No cases of dehiscence
occurred in the study of Soriano et al., even though
75% of the laparoscopy patients and 50% of the
LAM patients gave birth by the vaginal route (34).
In our series, a total of 115 women underwent LM
for pressure and pain, abnormal bleeding and/or
infertility (35). Of the 115 women, there were 42
pregnancies in 31 patients. Average length of
follow-up from the date of surgery was 43 months.
This series did not confirm the hypothesis that LM
is associated with an increased risk for uterine
dehiscence during pregnancy. However, we have
recently reported uterine rupture following LM at
3rd trimester. Furthermore, a larger series and
randomized clinical trials are needed to make a
conclusive judgment. In any case, LM should be
performed cautiously. Excess thermal damage
should be avoided and adequate uterine repair must
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Table 1. Pregnancy outcome after laparoscopic myomectomy
Author

Hasson et al. (1992)
Dubuisson et al. (1996)
Stringer et al. (1996)
Seinea et al. (1997)
Darai et al. (1997)
Nezhat et al. (1999)
Dessolle et al. (2001)

No. of
patients

Average Number of
myomas removed

Average size of
myomas (cm)

No. of pregnancies
achieved

56
21
5
54
143
115
88

144 total
2
2
1
1.5
3
1.7 (range 1-4)

range 3-16
6.2
3.6
4.2
5.4
5.9
6.2 cm (range 3-11)

15
7
5
5
19
42
42

be assured using multiple layer suturing
techniques.
Aside from the dehiscence case reports, few
studies have evaluated pregnancy rate after LM
(26, 35-40). Their results are summarized in Table
1. In our study, the observed frequency of
miscarriages, ectopic pregnancies and preterm
deliveries in our series was within normal limits.
Additionally, few studies (41,42) have evaluated
the effect of myoma uteri on the pregnancy rate
after assisted reproductive treatment (ART).
Eldar-Geva et al. (41) compared 106 ART cycles
in patients with uterine fibroids with 318 ART
cycles in age-matched patients without fibroids and
concluded that implantation and pregnancy rates
were significantly lower in patients with intramural
or submucosal fibroids, even those with no
deformation of the uterine cavity. Stovall et al. (42)
showed that even after patients with submucosal
fibroids are excluded, the presence of fibroids
reduces the efficacy of ART. Therefore, if women
with unexplained infertility have a better chance of
conception after myomectomy and if the main
factors in treatment success are patient age and
duration of infertility, this conservative operation
should not be postponed for too long. Although the
indications for laparotomy and for laparoscopic
surgery for myomectomy are completely different,
the fertility results observed after each of these
techniques are comparable. Excellent pregnancy
rates obtained for those infertile patients with no
other associated factor to explain their infertility.
After IVF, implantation rates are better in patients
without interstitial myoma. Consequently, the goal
of the myomectomy will essentially be to optimize
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the results of ART, rather than to hope for a
spontaneous pregnancy.

ENDOSCOPIC SURGERY IN
ENDOMETRIOSIS ASSOCIATED
INFERTILITY
Endometriosis is a heterogeneous disease with
typical and atypical morphology and spans a
spectrum from a single 1-mm peritoneal implant to
10-cm or larger endometriomas with cul-de-sac
obliteration (43). The American Society for
Reproductive Medicine revised classification
system for endometriosis (ASRM 1996) is the
most widely accepted staging system (44).
Endometriosis is frequently associated with
infertility. Indeed, 30% to 70% of infertile women
have been reported to have endometriosis (45).
Fecundity rates in women with endometriosis tend
to be lower than normal, and despite extensive
research, no agreement has been reached
concerning the mechanism of infertility. Severe
endometriosis is associated with pelvic adhesions
and a distortion of pelvic anatomy leading to a
possible mechanic or anatomic disturbance of
fertility. However, the impact of mild and moderate
endometriosis on fertility is less obvious, so many
putative mechanisms have been suggested. These
fall into three broad groups: disorders of
folliculogenesis
or
endocrine
abnormality,
inflammatory or immunological abnormality, and
increased miscarriage rate. The exact relationship
between infertility and endometriosis, in the absence
of pelvic distortion, is unknown (46).
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As
previously
reported
we
classify
endometriomas into two kinds (47,48). Type I
endometriomas are pure endometriomas made up
of endometrial glands and stroma. These
endometriomas result from invagination of
endometriosis plaques into the stroma. In general,
type I endometriomas are 1 to 2 cm in size.
Although theoretically can get larger, the
maximum diameters observed in our practice have
been less than 5 cm. While small, these
endometriomas are difficult to remove intact
because of associated fibrosis and adhesions. They
can be biopsied, drained, and vaporized by using a
laser or electrosurgery or removed in pieces. Most
often surgeons end up coagulating these
endometriomas which leads to inadequate
treatment. Type II endometriomas are invasion of
functional cysts like corpus luteum in varying
degrees by endometriosis plaques. Therefore, only
the excision of the endometriosis plaques will aid
to the preservation of the ovarian reserve. Type IIA
endometriomas are hemorrhagic cysts and grossly
look like endometriomas. The cyst wall is
separated easily from the ovarian tissue.
Endometrial implants are superficial and adjacent
to a hemorrhagic cyst, which is either follicular or
luteal in origin; microscopically, no endometrial
lining is seen. Type IIB and type IIC
endometriomas are large and are associated with
periovarian adhesions that attach them to the pelvic
side wall and the back of the uterus. In type IIB
lesions, the cyst lining is separated easily from the
ovarian capsule and stroma except near the
endometrial implant. In type IIC lesions, surface
endometrial implants penetrate deeply into the cyst
wall, making excision difficult. Histologic findings
of endometriosis are seen in the cyst wall in these
two subtypes. Furthermore, the value of initial
surgery in the treatment of moderate or severe
endometriosis-related infertility is well established.
Initial surgery has been reported to give
cumulative pregnancy rates of up to 65 to 70% for
2 years after treatment (49,50).
Technique of endoscopic surgery in
endometriosis
Since laparotomy does not seem to have any
advantages in terms of pregnancy rate or

100

recurrence rate in the surgical treatment of ovarian
endometrioma (51), laparoscopy can be considered
to be the best surgical approach for ovarian
endometriotic cysts. Although details can be found
somewhere else (48), here, we want to summarize
our practice in the treatment of endometriosis. The
goal of treating of peritoneal endometriosis is to
destroy the implants in the most effective and the
least traumatic way to minimize the formation of
postoperative adhesions. Hydrodissection and CO2
laser are the best choices for treatment. Superficial
peritoneal endometriosis is vaporized with the
laser, coagulated with monopolar or bipolar current
or excised. Implants less than 2 mm can be
coagulated, vaporized, or excised. When lesion is
greater that 3 mm, vaporization or excision is
needed. Lesions greater than 5 mm must be
excised or deeply vaporized. For the treatment of
endometriomas the cyst wall is opened, halved and
dissected. Mainly, there are two different surgical
techniques to treat the endometrioma: (i)
cystectomy with excision of the endometriotic
cyst; and (ii) drainage/ aspiration of the cyst
content and ablation of the cyst capsule with laser
or electrocoagulation. After the capsule is stripped
from the ovary, the base is cauterized to seal tiny
blood vessels and help ensure that the entire
endometrioma has been removed. Draining
endometrioma or partially removing its wall is
inadequate because the cyst lining remains
functional leading to reoccurrence of the
symptoms. If possible sutures should not be used
since they can cause adhesion formation. However,
when necessary, suture is placed within ovarian
stroma, and the knot is tied inside the ovary, to
minimize adhesion formation.
Fertility outcomes after endoscopic surgery
In 1986, we reported our results for the
treatment of endometriosis associated infertility
patients with videolaseroscopy (52). The carbon
dioxide laser has been used laparoscopically for
the removal of endometriotic implants, excision of
endometrioma capsules, and lysis of adnexal
adhesions in 102 patients. Of 102 patients
presenting
with
infertility
attributed
to
endometriosis, 60.7% conceived within 24 months
after laser laparoscopy. The rates of conception after
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Table 2. Studies comparing the number of follicles in the operated and in the contralateral non-operated ovary during IVF techniques
Reference
Nargund et al. (1996)
Loh et al. (1999)
Donnez et al. (2001)
Ho et al. (2002)
Somigliana et al. (2003)

Surgical technique

No. of cycles

Control ovary

Operated ovary

P

Not reported
Cyst enucleation
Cyst wall vaporization
Cyst enucleation
Cyst enucleation

90
12
87
38
46

8.9±5.1
3.6
6.6±3.5
3.3±2.1
4.2±2.5

6.3±5.2
4.6
5.2±3.0
1.9±1.5
2.0±1.5

<0.001
NS
NS
<0.001
<0.001

surgery were as follows: 75% for patients with
mild endometriosis, 62% for patients with
moderate endometriosis, 42.1% for patients with
severe endometriosis, and 50% for patients with
extensive endometriosis. Controversy remains
regarding the benefit of surgical treatment of
endometriosis in respect of improvement in
fecundity at the time of laparoscopy (53,54).
However, because of the progressive nature of the
disease in many patients, combined with the largest
prospective, randomized trial demonstrating
improved fecundity with therapy at the time of
surgery, it appears prudent to ablate endometriotic
lesions at the time of endoscopic surgery in
patients with minimal and mild endometriosis (5557). Since there are no prospective, randomized
studies yet, we are unable to draw any conclusions
as to whether endoscopic treatment of advanced
endometriosis will improve reproductive outcome,
however, there is no reason to be pessimistic.
Hence, if the multiple aspects of the reproductive
cycle are found to be impaired in women with
endometriosis or endometriomas as some
investigators claim, it can be normalized by
surgery. Supporting this, a 50% pregnancy rate
was obtained after laparoscopic management in a
series of 814 women with endometriomas (58). It
could be that the removal or destruction of
endometriomas provides more benefit than simply
restoring the normal anatomy and ovarian
structure.
However, it has been suggested that ovarian
surgery in cases of ovarian endometriomas could
be deleterious for the residual normal ovarian
tissue either by removing ovarian stroma with
oocytes together with the capsule or by thermal
damage provoked by coagulation. In a case
controlled study, Aboulghar et al. reported that the
outcome of IVF in stage IV endometriosis with
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previous surgery was significantly lower compared
with an age-matched group of tubal factor
infertility (59). Some investigators reported a
marked reduction in the number of both dominant
follicles and retrieved oocytes in the operated
ovary (60-62). In contrast, others failed to observe
this difference (45,63). The results from these
studies are summarized in Table 2. The results
from randomized trials comparing laser
vaporization and stripping enucleation for the
treatment of endometriomas are warranted to draw
definitive conclusions on this topic. The decreased
ovarian response may not be related to the surgical
procedure. In this regard, based on histological
analysis, it has been reported recently that the
ovarian tissue surrounding the cyst wall in
endometriomas is morphologically altered and
possibly not functional, thus suggesting that a
functional disruption may already be present before
surgery (64). Therefore, the decreased ovarian
response, which may be observed in patients
previously treated for a large ovarian endometrioma,
may also be a consequence of the disease. This
needs to be taken into account when proposing nonsurgical management of these patients.

Effect of endometriosis on IVF cycles: value of
endoscopic surgery
With the advances obtained in IVF, a large
number of patients, especially when age is a factor,
opt to proceed with IVF, without undergoing
adequate surgical evaluation and treatment of
endometriosis. Although IVF is one of the options
that can be offered to an infertile couple with
endometriosis, its success rate is lower compared
with that of women undergoing IVF for other
indications. Numerous studies have compared IVF

Berker et al. Role of laparoscopic surgery in infertility

101

outcome in terms of fertilization rate, embryo
development, and implantation and pregnancy
rates in women with endometriosis with other
diagnostic entities. The question of whether the
presence of endometriosis affects the outcome of
women undergoing IVF has not been resolved,
with some authors noting negative associations and
others noting no association. Recently, in a metaanalysis, Barnhart et al. investigated the IVF
outcome for patients with endometriosis (65). It
was demonstrated that patients with endometriosis
have more than 50% reduction in pregnancy rate
after IVF compared with women with tubal factor
infertility. Multivariate analysis also demonstrated
a decrease in fertilization and implantation rates,
and a significant decrease in the number of oocytes
retrieved for endometriosis patients. These data
therefore suggest that the presence of
endometriosis affects multiple aspects of the
reproductive cycle, including oocyte quality,
embryogenesis, and/or the receptivity of the
endometrium. Thus, it is unlikely that the effect of
endometriosis is due solely to alterations of normal
pelvic anatomy, and an effect on the developing
follicle, oocyte, and embryo is suggested. Further
evidence of poor oocyte quality, and thus reduced
implanting ability of embryos, is strengthened by
studies showing no adverse effect on implantation
rates in women with endometriosis using donated
oocytes, and recipients of oocytes from donors
with endometriosis may result in lower
implantation rates (46,56,57). Currently, in
advanced endometriosis cases, there are no
randomized, controlled trials comparing the
outcome of endoscopic infertility surgery and IVF
to definitively lead us to a conclusion. On the bases
of the accumulated data, we believe that
laparoscopic diagnosis and treatment of
endometriosis will be useful in increasing the
probability of conception either spontaneously or
with IVF treatment. This should be also valid for
patients with multiple IVF failures. The Practice
Committee of the ASRM, in May 2004 developed
a report. According to their recommendations,
when laparoscopy is performed, the surgeon
should consider safely ablating or excising visible
lesions of endometriosis. In women with stage I/II
endometriosis-associated infertility, expectant
management
or
superovulation/IUI
after
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laparoscopy can be considered for younger
patients. Women 35 years of age or older should be
treated with superovulation/IUI or IVF-ET. In
women with stage III/IV endometriosis-associated
infertility, conservative surgical therapy with
laparoscopy and possible laparotomy are indicated
(66).
Conclusively, since it is a well-known fact that
endometriosis is more prevalent in the setting of
infertility, with proper patient selection, a
meticulously performed laparoscopic surgery is an
excellent option that provides these patients the
potential to achieve repeated future pregnancies.
The inability to thoroughly treat the endometriosis
might have also been a contributing factor to the
contradictory results of the studies. Patients with
endometriomas
have
increased
rate
of
accompanying peritoneal endometriosis also, and
should be thoroughly treated in patients who desire
to get pregnant. According to us, another important
point is the declining number of endoscopic
surgeries being performed in response to the
increasing numbers of patients opting for IVF. This
phenomenon results in fewer physicians who
develop adequate proficiency in performing these
technically advanced procedures.

CONCLUSION
Advances in endoscopic surgery have
revolutionized our approaches to gynecological
surgery. Among reproductive operations, most of
them could and should be done by laparoscopy.
The variety of conditions indicative of surgery
demonstrates the importance of maintaining
surgical skills in the reproductive medicine
practice, so that patients can be offered the most
appropriate treatment. It appears that endoscopic
surgery for infertility patients, when performed by
an experienced endoscopist, is efficacious and can
produce as good or better results than traditional
procedures.
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