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1. ABSTRACT

Laparoscopic excision is considered as the ‘gold
standard’ treatment of ovarian endometrioma.  However, a
frustrating aspect is that disease can recur.  While
laparoscopic excision is known to improve fertility,
recurrence can cause significant ovarian damage and
adverse affects on fertility.  It is therefore crucial to prevent
recurrence in order to conserve ‘improved’ fertility.
Recurrence rates for endometrioma are reported from 11 to
32% within 1-5 years after excision.  The recurrence rate is
higher in patients with advanced endometriosis at surgery
and in younger patients.  Previous medical treatment for
endometriosis prior laparoscopy is a risk factor for
recurrence.  Pregnancy soon after surgery has a protective
effect for recurrence.  The accumulating evidence suggests
that the administration of oral contraceptives (OC),
levonorgestrel-releasing intrauterine system (LNG-IUS)
and a combination of gonadotropin releasing hormone
(GnRH) analogue and OC may also have therapeutic
benefits. Collectively, we propose that women should be
well informed about the risks of endometrioma recurrence.
We recommend that women who wish pregnancy should
try conception as soon as possible.  Further, we strongly
advise hormonal therapy for patients, who do not want to
conceive immediately, and until pregnancy is desired.

2. INTRODUCTION

Ovarian endometrioma is the most common form
of endometriosis and accounts for 55% of this disorder (1).
Regardless of its symptoms, surgery is the most frequently
chosen treatment since medical treatment alone is
inadequate (2).  In addition, a possibility of malignant
change in this disease is not negligible (3) (4). The
European Society of Human Reproduction and Embryology
(ESHRE) guidelines recommend that histology should be
obtained to exclude malignancy in cases of endometrioma
of more than 4 cm in diameter (5).

Because this disorder is commonly diagnosed in women of
reproductive age (6), laparoscopic excision, instead of
oophorectomy, is considered to be the ‘gold standard’
treatment of endometrioma (7).  However, there is a
frustrating aspect of treating endometrioma with
laparoscopic excision, that is, a disease recurrence after
surgery (8).  While laparoscopic excision is known to
improve fertility (9), recurrence and repeated surgery can
cause significant ovarian damage and reduce fertility (10).
Given that the majority of women who undergo this
operation aim to conceive in the future, a dilemma arises:
the physician plans laparoscopy, with the expectation that
fertility should improve but he/she must also consider that
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Table 1. Postoperative recurrence rate of ovarian endometrioma by various studies
Author Observation period Recurrence rate Ref.

Busacca et al. (1999) 48 months 11.7% 8

Ghezzi et al. (2001) 12 months 12.1% 25

Alborzi et al. (2004) 24 months 17.3% 15

Parazzini et al. (2005) 2 years 14.4% 16

Kikuchi et al. (2006) 60 months 31.7% 16

Koga et al. (2006) 24 months 30.4% 17

Vercellini et al. (2006) 36 months 12% * 29

Busacca (2006) 4 years 24.6% 33

Liu et al. (2007) 3 years 32.3% 14

Vercellini et al. (2008) 3 years with OC 6%, without OC 49% 35

* recurrence was recorded by reoperation with histological confirmation, OC, oral contraceptives

recurrence can place fertility at risk.  It is therefore crucial
to prevent recurrence after laparoscopic excision in order to
maintain ‘improved’ fertility for as long as possible (11).

When planning laparoscopy, gynecologists
should be aware of each individual’s expected likelihood of
recurrence as well as her symptoms and desire for current
or future pregnancy.  By having information about factors
related to the recurrence of ovarian endometrioma,
gynecologists will be able to identify patients at risk,
optimize the timing of laparoscopy and plan pre- and post-
operative management properly.  If there are strategies that
prevent recurrence, gynecologists should provide patients
with this information.

The aim of this review is to summarize factors
that are proposed to influence the incidence of
endometrioma recurrence, address the pathological
mechanisms by which these factors affect recurrence, and
review available evidence for the effect of post-operative
medical management used to prevent recurrence.  English
language studies published in the last 20 years pertaining to
the recurrence of endometrioma after laparoscopic excision
and its related issues were identified through MEDLINE
and PubMed.  The basic criteria for article selection are
indicated in each section.

3. RECURRENCE OF ENDOMETRIOMA AFTER
LAPAROSCOPIC EXCISION

3.1. Recurrence rate
Up to the early 1990s, it was believed that the

nature of endometriosis is ‘static’ and that the recurrence of
endometrioma after laparoscopic excision is relatively rare
(12).  This may have been due to the limited availability of
transvaginal ultrasound to detect endometrioma, and the
large number of follow-up dropouts.  In those days, patients
were not informed of the risk of recurrence and did not see
their physician unless they experienced pain or infertility.
Further, physicians did not perform ultrasonography
regularly, and therefore the real recurrence rate of
endometrioma was undetermined (13). Since then, a
number of studies have been conducted to determine the
real recurrence rate of endometriosis, as a result recurrence
is recognized as a much more frequent event than was
previously believed.  In this section, we will introduce
various studies that investigated the post-operative
recurrence rate of ovarian endometrioma.

Obviously, the recurrence rate varies with
methods of surgery (excision of the cyst or ablation), the
definition of recurrence (pain, detection of disease,
requirement of reoperation) and the length of the follow-up
period, therefore, these factors need to be considered when
comparing studies.  In regard to surgery methods, we
included studies that only performed an excision of the cyst
capsule as a mode of surgery.  With regard to the definition
of recurrence applied in this review, studies were selected
on the basis of disease detection methods; studies that used
ultrasonography to detect disease since this review focuses
on the recurrence of endometrioma per se rather than on
symptomatic recurrence.

Table 1 provides a list of published studies
that report post-operative recurrence rates for ovarian
endometrioma.  Recurrence rates varied appreciably,
ranging from 11 to 32% in 1 - 5 years.  These variations
could be related in part to definitions of recurrence; some
authors defined recurrence by the presence of ovarian cysts
greater than 3 cm in size (14, 15), while others defined by
the presence of cysts of at least 2 cm (16, 17).  Variation in
patients’ backgrounds such as age and rASRM stage may
have also contributed to the range in recurrence rate. In
this context, Guo reviewed 23 published studies that
addressed endometriosis recurrence (including any site, and
either subjective or objective findings of endometriosis)
and statistically analyzed the correlation between
recurrence rate versus the mean age of women at surgery,
year of publication, type of endometriosis (ovarian
endometrioma versus otherwise), type of study
(comparative versus observational), percentage of rAFS
stages III/IV patients included, and sample size (18).  This
analysis revealed that no variable except sample size was
associated with recurrence rate.  Smaller studies tended to
report higher recurrence rates and the correlation was
significant (p = 0.0005), however, the authors could not
identify the cause (18).  Further discussion will be
continued in the following section on risk factors associated
with recurrence.

The time between the surgery and recurrence is
difficult to analyze.  If patients are regularly followed-up,
the time of recurrence can often be quantified accurately,
however, not all may see their physician regularly because
many are asymptomatic despite recurrence (8, 19).
Therefore, it is not clear in which time period the patient is
most vulnerable to recurrence, or whether there is a specific
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period of time after which a patient is less likely to develop
recurrence.  In 1991, Evers et al. reviewed the data from
studies reporting recurrence and found that the recurrence
rate during the first 5 years indicated a gradual increase.
The authors consequently questioned whether
endometriosis will eventually reappear in all patients who
have had their visible lesions removed (13).  Indeed, Liu et
al. performed longitudinal analysis and found that the
recurrence rates continued to increase with time, 7.8%,
17.7% and 32.3% at 1, 2, and 3 years respectively (14).  On
the contrary, Kikuchi et al. drew a cumulative recurrence
rate curve and demonstrated that the cumulative rate
reaches a plateau at around 48 months after surgery.
Further studies with longer and careful follow-up are
warranted to answer this issue.

It is still unknown whether the biological nature
of recurrence is by de novo or the relapse of residual
endometrioma.  In order to distinguish these two types of
recurrence, two studies analyzed endometrioma recurrence
by ‘per ovary’ rather than by ‘per patient’ given that there
can be two possibilities for the recurrence in case of
recurrence on the operated ovary: de novo occurrence or
persistence of residual endometriosis; on the contrary, in
case of recurrence on the counter-lateral ovary, the disease
is proposed to have developed by de novo. In this context,
Exacoustos et al. analyzed 62 patients with recurrent
endometrioma and found that 12 patients had recurrence on
the counter-lateral untreated ovary (19).  Kikuchi et al. also
analyzed 26 cases with recurrence after hemi-lateral
surgery and found that 11 cases had recurrence on the
counter-lateral untreated ovary (16).  The considerable risk
of recurrence in the untreated ovary supports the de novo
occurrence of endometrioma, although there is the
possibility that a lesion undetected by the initial
laparoscopy may have  ‘relapsed’ after surgery.  The time
between the operation and the recurrence are also discussed
in line with this issue.  As discussed above, approximately
20% of recurrence occurs within 2 years after the surgery.
On the other hand, endometriosis is thought to occur after 5
years (20) or as early as 3-4 years (21) of menarche.  The
comparison in time periods between surgery and recurrence
(2 yrs), and menarche and onset of disease (3-5 years)
suggests that recurrence occurs due to a relapse of residual
endometriosis.  Since the difference between de novo and
relapse is critical for optimal management of this disorder,
further studies with longer follow-ups and detailed
observations are required to further illuminate this issue.

Collectively, there is no doubt that recurrence of
endometrioma after laparoscopic excision is a common and
serious problem, although the actual recurrence rate varies
among studies.  Further studies, to specifically identify the
risk factors that contribute to recurrence are warranted and
discussed in the following section.

3.2. Risk factors of recurrence
When planning laparoscopic excision of

endometrioma, gynecologists should be aware of each
individual’s expected likelihood of recurrence.  By having
information about factors that may be related to the
recurrence of ovarian endometrioma, gynecologists will be

able to distinguish patients at risk, optimize the timing of
laparoscopy and plan pre- and post-operative management
properly.  In this section, we will introduce our own study
(17) as well as others that aimed to identify risk factors of
recurrence of endometrioma after laparoscopic excision.

Until the time we performed our study in 2005,
recurrence of ovarian endometrioma after laparoscopy has
always been discussed by focusing on a single factor such
as the effect of post-operative (22) or pre-operative (23)
medication, the method of laparoscopic procedure (24) and
the anatomical location (25).  Only one multivariate
analysis analyzed six variables on the recurrence of
endometrioma (8).  Because multiple factors are assumed
to influence recurrence, we designed an univariate analysis
followed by a logistic regression analysis for 14 variables
(age, presence of infertility, pain, uterine myoma,
adenomyosis, previous medical treatment of endometriosis,
previous surgery for ovarian endometriosis, single or
multiple cysts, the size of the largest cyst at laparoscopy,
unilateral or bilateral involvement, co-existence of deep
endometriosis, rASRM score, post-operative medical
treatment and post-operative pregnancy) to assess their
independent effects on recurrence (17).

Table 2 displays the results of our univariate and
logistic regression analysis of factors related to the
recurrence of endometrioma.  Using univariate analysis,
age, presence of infertility, pain, uterine myoma,
adenomyosis, previous surgery for ovarian endometrioma,
single or multiple cysts, unilateral or bilateral involvement,
co-existence of deep endometriosis, rASRM score and
post-operative medical treatment did not significantly
influence recurrence.  Previous medical treatment of
endometriosis and the larger diameter of the largest cyst
appeared to be associated with higher recurrence, while
post-operative pregnancy was associated with lower disease
recurrence.  According to a forward step-wise variable
selection, five variables (previous medical treatment of
endometriosis, the size of the largest cyst at laparoscopy,
co-existence of deep endometriosis, rASRM score and
post-operative pregnancy) were selected for logistic
regression analysis.  Significant factors that were
independently associated with higher recurrence were
previous medical treatment of endometriosis [rate of
recurrence was 23.8% (29/112) versus 38.2% (39/102) in
untreated versus treated patients, respectively, OR = 2.32,
95% CI = 1.23 - 4.38, P < 0.01] and larger diameter of the
largest cyst (OR = 1.18, 95% CI = 1.00 - 1.39, P < 0.05).
Neither co-existence of deep endometriosis nor higher
rASRM score was significantly associated with recurrence.
Post-operative pregnancy was significantly associated with
lower recurrence [rate of recurrence 34.1% (63/185) versus
12.8% (5/39) in no pregnancy versus pregnancy group,
respectively, OR = 10.29, 95% CI = 0.03 - 0.31, P < 0.05].

In addition to our study, we have summarized risk and
favorable factors so far reported by others (Table 3).  In
general, the more advanced the endometriosis, the more the
disease recurs.  Larger cysts (17), and high rASRM scores
(14, 16, 26-28) are reported to be risk factors for
recurrence.  Factors that may correlate with the
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Table 2. Univariate and logistic regression analysis of factors related to the recurrence of endometrioma
Factors P values* P values** Odds ratios** 95%CI**
Age(y) NS
Infertility NS
Pain NS
Presence of uterine myoma NS
Presence of adenomyosis NS
Previous medical treatment of endometriosis p < 0.05 p < 0.01 2.32 1.23 - 4.38
Previous surgery of ovarian endometrioma NS
Multiple cysts NS
Largest cyst diameter (cm) p < 0.05 p < 0.05 1.18 1.00 - 1.39
Bilateral involvement NS
Co-existence of deep endometriosis NS NS 0.45 0.19 - 1.05
revised ASRM score NS NS 1.01 1.00 - 1.02
Post-operative medical treatemant NS
Post-operative pregnancy p < 0.05 p < 0.05 0.29 0.03 - 0.32

*univariate analysis, ** logistic regression analysis CI, confidence interval, ASRM, American Society for Reproductive
Medicine. Reproduced with the permission of Ref (17)

Table 3. Risk / protective factors for the recurrence of endometrioma as reported by various studies
Authors (year) Risk factors Protective factors Ref.

Busacca et al. (1999) stage IV, previous surgery for endometriosis 8

Ghezzi et al. (2001) left ovary involvement 25

Parazzini et al. (2005) advanced stage, older age 26

Porpora et al. (2010)
previous surgery for endometriosis, high rASRM score, pelvic adhesions, ovarian stimulation
drugs

post-operative pregnancy 28

Kikuchi et al. (2006) high r-ASRM score, younger age 16

Koga et al. (2006) larger cyst size, previous medical treatment post-operative pregnancy 17

Vercellini et al. (2006) short-term postoperative medical treatment 29

Busacca (2006) age younger than 34 post-operative pregnancy 33

Liu et al. (2007) high r-ASRM score,  younger age, previous medical treatment 14

Vercellini et al. (2008) OC use 35

r-ASRM, revised American Society for Reproducitve Medicine; OC, oral contraceptives

severity of endometriosis such as previous medical
treatment (14, 17), previous surgery for endometriosis (8,
28) and short-term post-operative medical treatment (29)
are also identified as risk factors.

Reasons why previous medical treatment is a risk
factor for recurrence can be explained as follows.  Firstly,
the medication may mask endometriotic lesions by causing
atrophy, edema and reduction in size, so that they are
undetected and escaped from removal at surgery.
Secondly, hormonal suppressive therapies may alter the
genomic characteristics of endometriotic lesions.  As for
the malignant transformation of endometriosis, it is
proposed that hormonal ablative treatments may cause
negative selection by suppressing the normal, eukaryotic
cells more than aneuploid cells bearing chromosomal
aberrations and increase the number of dyskaryotic cells
in the endometriotic implants (30).  This ‘negative
selection’ may also contribute to the recurrence of
endometriosis, making the lesion more active,
progressive and prone to recurrence.  Similarly, since
endometriosis seems to be an epigenetic disease (31,
32), the previous use of medication may cause
epigenetic changes that may increase the propensity for
recurrence.  Thirdly, it is also possible that if a patient
has more aggressive-symptomatic disease, she is more
likely to take medical treatment prior to surgery, which
may confound the outcome.

Younger age at surgery is reported as a risk
factor by two studies (14, 16).  Younger age at surgery

would correlate with younger age at onset, and possibly
a disease type that is more aggressive and prone to
recurrence than the endometrioma associated with older
age of onset.  In addition, circulating estrogen levels
after surgery may be higher in younger women and this
may further contribute to recurrence in young patients.

The benefit of pregnancy on recurrence is
observed in many reports (17, 28, 33).  This is consistent
with epidemiologic and clinical data showing that
pregnancy has a protective effect on the development of
endometriosis.  An absence of retrograde menstruation and
formation of corpus lutea (34), both of which are known to
cause endometriosis, and persistent exposure to
progesterone are thought to contribute to the protective
effect of pregnancy. Post-operative OC use, which
creates similar hormonal conditions to pregnancy, is also
reported to provide protection against recurrence (35).

3.3. Post-operative medical managements to prevent
recurrence

Despite the necessity, a gold-standard treatment
modality of preventing recurrence after laparoscopic
excision of endometrioma does not yet exist.  Regarding
pre-operative medical management, the 2004 Cochrane
update concluded that hormonal therapy prior to surgery
improves rAFS scores, but there is insufficient evidence of
any effect on outcome (36), therefore in this review, we
focus on post-operative medical management to prevent
recurrence. As for post-operative medical management, the
above-mentioned Cochrane review found that post-surgical
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Figure 1. Flowchart of the patients who underwent
laparoscopic excision of endometrioma in our retrospective
cohort study.  A total of 87 patients were followed up for
24 month.  Of the 87 patients, 48 started to take OCs, but
39 did not.  Of the 48 patients who had started OC, 34
continued OC for the entire study period (24 months),
while 14 discontinued. Recurrence was detected in 20 out
of 87 subjects (23.0%) in all study groups.  To determine
the effect of OC use on recurrence, we compared
recurrence rates with patients who used OC for the entire
study period (entire period OC group), patients who
discontinued OC (discontinuous OC group) and patients
who never used OC (never OC group).  The recurrence rate
was 2.9% (1/34), 14.3% (2/14) and 43.5% (17/39) in entire
period OC, discontinuous OC and never OC group,
respectively. Extracted with the permission of Ref (40)

hormonal suppression of endometriosis (either
no medical therapy or placebo) significantly reduced
disease recurrence  (95% CI -4.02 - -0.58) than surgery
alone (36).  However, the Cochrane review added ‘there is
insufficient evidence to conclude that hormonal treatment
in association with surgery is associated with a significant
benefit’ (36).  Based on this review, an updated online
version of the ESHRE guidelines
(http://guidelines.endometriosis.org/concise-pain.html)
mention that ‘Compared to surgery alone or surgery plus
placebo, post-operative hormonal treatment does not
produce a significant reduction in pain recurrence at 12 or
24 months, and has no effect on disease recurrence’. As a
result, it has remained controversial as to whether post-
operative hormonal treatment can reduce disease
recurrence.

The above quoted Cochrane meta-analysis (36) is
based on studies that trialled post-operative medication for
3-6 months; for example 3 months gonadotropin releasing
hormone (GnRH) analogue (37, 38), 6 months danazol (39)
or oral contraceptives (OC) (22).  However, the long-term
effects of post-operative medication were not studied
specifically.  Since this meta-analysis, several studies
evaluated long-term hormonal treatments with various
hormonal drugs and their combination.  In this review,
articles were selected that evaluated the effect of post-
operative hormonal treatments to prevent recurrence of
endometrioma after laparoscopic excision, published from
2005, including our study (40).

As mentioned above, most studies included in
the meta-analysis were short term (3-6 months).  This time
frame was probably used because of the risk of adverse
effects associated with the hormonal treatments and cost of
these therapies.  In contrast to GnRH analogue or danazol,
OC is inexpensive and has less adverse effects.   In an
attempt to investigate the effectiveness of long term OC,
we conducted a before - after study.  In 2005, our clinic
introduced ‘OC recommendation’, that is, at the time of
the operation, we provided each patient with
information about OC; known possible benefits and
risks and let the patient decide whether or not to take
OC. Women who chose to take OC, were given a cyclic
(21 days pills/ 7 days no pill), monophasic OC
containing ethinyl-estradiol (0.035 mg) and
norethisterone (1.0mg) (Ortho-M 21®, Mochida, Tokyo,
Japan), in the first menstrual cycle after the laparoscopy.
We then conducted a historical study to compare the 2-
year recurrence rate before and after the introduction of
the ‘OC recommendation’.  The overall recurrence rate
in patients who underwent laparoscopy after the
introduction of the ‘OC recommendation’ was
significantly lower than that in patients who received
laparoscopy before the introduction (18.6 versus 33.1%,
relative risk 0.56, 95% CI 0.32 - 0.97, P < 0.05) (40).
The recurrence rate in those who used OC was
significantly lower than others (non OC users plus those
who quit OC), (2.9 versus 35.8%, relative risk 0.08,
95% CI 0.01 - 0.48, P < 0.001, Figure 1) (40).  This study
indicated that post-operative OC use reduces the risk of
ovarian endometrioma after laparoscopic excision.

In addition to our study, there have been several
studies that evaluate the role of post-operative OC on the
recurrence of endometrioma.  In contrast to the initial
report showing OC had no effect on disease recurrence
when used for up to 6 months (22), all studies that
trialled post-operative OC for 2 years or more
demonstrated protective effect of OC on recurrence (35,
40, 41).  The different outcomes between short-term and
long-term studies indicate that the duration of treatment
with OC affects recurrence.  Indeed, Vercellini et al.
compared cumulative recurrence according to the
duration of post-operative OC use and found that
women who used OC for less than 12 months were at
higher risk of recurrence than women using OC for 12
months or more (35).

The efficacy of post-operative progestin on the
prevention of endometrioma recurrence has also been
evaluated.  Wong et al demonstrated that both
levonorgestrel-releasing intrauterine system (LNG-IUS)
and depot medroxyprogesterone acetate (MPA)
administrated for 3 years after laparoscopy can control
disease recurrence (42).  In this study, the authors also
found that LNG-IUS showed a better compliance (reduced
vaginal bleeding) and greater safety (reduced bone mineral
density loss) (42).  Although this study has a small sample
size and did not provide conclusive results, it is interesting
that long-term continuous progestin, which does not require
daily intake, can potentially prevent recurrence.
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Regarding GnRH analogue therapy, two
randomized studies were conducted to evaluate the short-
term effect (post-operative 2 months or 6 months) and
found no significant effect on the recurrence rate of ovarian
endometriosis (43, 44).  On the contrary, Jee et al. analyzed
the influence of post-operative GnRH analogue according
to the duration of the treatment, and found that 6-month
treatment had a beneficial impact compared with 3-month
and 4-month treatment and expectant management,
although the differences did not reach statistical
significance (45).  It seems that GnRH analogue treatment
longer than 6 months may reduce the recurrence, although
this benefit should be weighed against the risk of adverse
effects associated with the hormonal treatments.

Instead of increasing the duration of post-
operative GnRH analogue treatment, a Korean group used
OC followed by GnRH analogue as a ‘maintenance
therapy’.  They trialled OC administration following 6
months of GnRH analogue therapy, and found that only
1/51 patients recurred in the median follow-up period of
41.2 months (46).  Compared with the above-mentioned
OC alone trials (35, 40, 41) this was an improved outcome.
The same authors also compared patients who received 3-6
months of GnRH analogue therapy alone and patients who
received OC after GnRH analogue and found that recurrent
endometrioma after 60 months was significantly lower in
OC plus GnRH analogue group than in GnRH analogue
alone group (6.1 versus 43.3%) (47).  Therefore, it seems
that OC can ‘maintenance’ the effect of initial GnRH
analogue therapy, although further studies, comparing OC
alone and OC in combination with GnRH analogue, are
needed to evaluate the impact of initial GnRH analogue
therapy.

Other trials involving aromatase inhibitor
(letrozole) for 2 months (43) and dietary therapy (vitamins,
minerals salts, lactic ferments, fish oil) for 6 months (44)
have not affected recurrence.  These therapies, however,
were only administered for relatively short periods, and
further trials are needed to assess their long-term effects.
Combination therapy, such as hormonal therapy and dietary
therapy may also be beneficial and should be trialled.

Although this review has focused on strategies to
reduce recurrence, reducing post-operative ovarian damage
is another important issue for women at a reproductive age.
In this regard, if peri-operative management can control
disease recurrence, we will be able to choose less invasive
surgery such as ablative surgery and avoid compromising
ovarian function.  For example, a combination management
using drainage, GnRH analogue administration and
cauterization of the cyst wall has been trialled and led
better outcome in terms of the preservation of the ovarian
function (48, 49).  Donnez et al also introduced a combined
technique of excisional and ablative surgery along with
three - month post-operative GnRH analogue and reported
to achieve a higher pregnancy rate and a low recurrence
rate (50).  Medical management thus in turn expands the
surgical options and further contributes to maintaining
fertility.

4. SUMMARY AND PERSPECTIVE

The recurrence of endometrioma after
laparoscopic excision is a very frequent event and women
should be informed of this fact.  This is especially true for
patients who had advanced endometriosis at surgery, and
young patients.  Pregnancy after surgery has a protective
effect for recurrence; therefore, women who wish
pregnancy should be advised to try conception as soon as
possible.

Regarding post-operative medical management
for preventing recurrence, GnRH analogue and danazol
have not been proved to be effective mainly because most
trials used these drugs over short periods.  In contrast, long-
term administration of OC is safe and tolerable and
recommended for those who do not want to conceive
immediately after the surgery.  Further studies are needed
to determine the duration of OC treatment and to what age
should OC treatment be recommended.  LNG-IUS and
combination therapies consisting of GnRH analogue and
OC are also potential management strategies, although
further long-term, controlled studies need to be conducted
to prove their effectiveness.
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