a K, Adachi K,
Fujimoto A, Y
oshida M, Nak
amura H, Nish
ida H, Inoue

T, Taguchi A,

Takahashi J, K|
ojima S, Yama
shita A, Tomio
K, Nagamatsu
T, Wada-Hirai
ke O, Oda K,_|
Osuga Y, Fujii

n of the plasminoge
n activator inhibitor
type 1 is involved
in degradation of ex
tracellular matrix s
urrounding cervical

cancer stem cells.

Sato M, Kawan|Clinical significance/Oncol Rep. [35(1) 391-7 2015
a K, Fujimoto | of Gremlin 1 in ce

A, Yoshida M, |rvical cancer and it

Nakamura H, [s effects on cancer

Nishida H, Inojstem cell maintenan

ue T, Taguchi [ce.

A, Takahashi

J, Adachi K, N

agasaka K, Ma

tsumoto Y, Wa

da-Hiraike O,

Oda K, Osuga

Y, Fujii T

ITkeda Y, Oda |Prognostic importanBr J Cancer|113(10) 1477-83 2015
K, Ishihara H,ce of CDK4/6-specifi

Wada-Hiraike |c activity as a predi

O, Miyasaka [ctive marker for rec

A, Kashiyama [urrence in patients

T, Inaba K, Fulwith endometrial ca

kuda T, Sone |ncer, with or witho

K, Matsumoto [ut adjuvant chemot

Y, Arimoto T, |herapy

Maeda D, Tkem

ura M, Fukaya

ma M, Kawana

K, Yano T, A

oki D, Osuga

Y. Fuiil T

Oki S, NagamalA case of pregnancy|Oxf Med Ca2015(11) [351-3 2015
tsu T, Iriyama| complicated with djse Reports.

T, Komatsu [ilated cardiomyopat

A, Osuga Y, Flhy 1X.

Taguchi A, YalRecent Progress in |A Review. R pii: 193371]2015
mashita A, Ka[Therapeutics for Infleprod Seci. 011561828
wana K, Nagallammation-Associate 2.

matsu T, Furuld Preterm Birth

va H, Inoue E,

Osuga Y, Fuij

i T

Sato M, Kawan|Decreased expressiollnt J Oncol [48(2) 829-35 2015

_20_




Sato M, Harad
a M, Oishi H,
Wada-Hiraike
O, Hirata T, N
agasaka K, Ko
ga K, Fujii T,
Osuga Y

Vaginal Stenosis Aft
er Gonadotropin-Rel
easing Hormone Ag
onist Therapy Durin
g Treatment for Ac
ute Lymphoblastic
Leukemia.

J Low Genit
Tract Dis

20(2)

ell-3

2015

Samejima T, N
agamatsu T, S
chust DdJ, Itao
ka N, Iriyama
T, Nakayama
T, Komatsu A,
Kawana K, O

suga Y, Fujii T

Elevated concentrati
on of secretory leuk
ocyte protease inhib
itor in the cervical
mucus before delive

ry.

Am J Obste
t Gynecol

pii: S0002-
9378(15)

02577-6

2015

Tamiya H, Yasu
naga H, Matusi
H, Fushimi K, A
kishita M, Ogaw
a S.

Comparison of short-te
rm mortality and mor
bidity between parente
ral and enteral nutritio
n for adults without ¢
ancer: a propensity-ma
tched analysis using a
national inpatient dat
abase.

Am J Clin N
utr.

102

1222-8

2015

Ishii S, Ogawa
S, Akishita M.

The State of Health i
n Older Adults in Jap
an: Trends in Disabilit
y, Chronic Medical C
onditions and Mortalit

Y.

PLoS One.

10(10)

e0139639.

2015

Ota H, Ogawa
S, Ouchi Y, Ak]
shita M.

Protective effects of
NMDA receptor antag
onist, memantine, agai
nst senescence of PCl
2 cells: A possible rol
e of nNOS and combi
ned effects with done
pezil.

Exp Gerontol.

109-16

2015

Shibasaki K, Og
awa S, Yamada
S, Iijjima K, Eto
M, Kozaki K,
Toba K, Ouchi
Y, Akishita M.

Favorable effect of sy
mpathetic nervous acti
vity on rehabilitation
outcomes in frail elde
rly.

J Am Med D
ir Assoc.

799.e7-799.
el2

2015

Tamiya H, Yasuy|
naga H, Matusi
H, Fushimi K, O
gawa S, Akishita)
M.

Hypnotics and the Oc
currence of Bone Frac
tures in Hospitalized
Dementia Patients: A
Matched Case-Control
Study Using a Natio
nal Inpatient Database.

PLoS One.

e0129366

2015

_21_




Son BK, Sawaki
D, Tomida S, F
ujita D, Aizawa
K, Aoki H, Akis
hita M, Manabe
I, Komuro I, Fri
edman SL, Naga
i R, Suzuki T.

Granulocyte macropha
ge colony-stimulating
factor is required for
aortic dissection/intram
ural haematoma.

Nat Commun.

6994

2015

Kuroda A, Tana
ka T, Hirano H,
Ohara Y, Kikut
ani T, Furuya H,
Obuchi SP, Ka
wai H, Ishii S,
Akishita M, Tsuj
1 T, Tijima K.

Eating Alone as Socia
I Disengagement is St
rongly Associated Wit
h Depressive Sympto
ms in Japanese Comm
unity-Dwelling Older
Adults.

ir Assoc.

] Am Med D

578-85

2015

Yamaguchi Y, H
ibi S, Ishii M,
Hanaoka Y, Yam
amoto H, Ouchi
Y, Akishita M.

Removal of the CPAP

Therapy Device Duri
ng Sleep and Its Asso
ciation With Body Po
sition Changes and O
xygen Desaturations.

Respir Care.

658-65

2015

DIRE DN A E

PEF} & Im A

In press

2016

ﬁhﬁ%®ﬁ
;CES *T % % E
DERENHAE

e
57

D A DGR

60

237-243

2014

AR R %
ED DD
DIRFT

BRI
D Fe L A

D3 A DEGER

60

131-138

2014

G S

AN IR M R R
%?ﬁ@ﬁ%
U N RN

/IR R R

4

Vol. 69 No.

In press

2016

R

:l;;__.
NERBESE S B
HEE EEHO

IR R

NRRE

3

Vol. 48 No.

In press

2016

_22_




1. AR DOTIITH - Bl



T Assist Reprad Genet (2015) 32:685-689
DO 10.1007/510815-015-0457-7

Laparoscopic excision of ovarian endometrioma does not exert
a qualitative effect on ovarian function: insights from in vitro
fertilization and single embryo transfer cycles

Miyuki Harada - Nozomi Takahashi - Tetsuya Hirata
Kaori Koga » Tomoyuki Fujii - Yutaka Osuga

Received: 29 January 2015 / Accepted: 2 March 2015 /Published online: 11 March 2015

© Springer Sciencet+Business Media New York 2015

Abstract

. Purpose To evaluate whether laparoscopic excision of
endometrioma exerts a qualitative effect on ovarian function.
Methods A retrospective analysis of oocytes retrieved in
25 cycles of 21 patients undergoing IVF treatment with con-
trolled ovarian stimulation. The number of oocytes recovered
from ovaries with a history of excision of endometrioma (E-
Ov) were compared to those from contra-lateral healthy ova-
ries (H-Ov) as for the analysis of a quantitative effect of sur-
gery. As for the analysis of a qualitative effect, 55 oocytes
from E-Ov were compared to 128 oocytes from H-Ov in terms
of normal fertilization rate and the rate of top-quality embryos
per normally fertilized eggs. Furthermore, 10 embryos derived
from oocytes recovered from E-Ov were compared to 24 em-
bryos derived from oocytes from H-Ov in terms of clinical and
on-going pregnancy rates per embryos in 34 single embryo
transfer cycles.

Results Mean number of oocytes recovered from E-Ov was
significantly smaller than that from H-Ov (2.2+2.0 vs, 5.1+
3.3, P=0.009). There was no difference between oocytes from
E-Ov and H-Ov as for normal fertilization rate (63.6 % vs.
69.5 %, P=0.43) and the rate of top-quality embryos (40.0 %
vs. 49.0 %, P=0.34). Clinical and on-going pregnancy rates
per embryos were also similar in embryos derived from oo-
cytes recovered from E-Ov and H-Ov (40.0 % vs. 25.0 %, P=
0.39 and 20.0 % vs. 20.8 %, P=0.96).

Capsule The quality of oocytes recovered from the ovary with a history of
laparoscopic excision of endometrioma is not inferior to the quality of
oocytes from contra-lateral healthy ovary.

M. Harada (B<)) - N. Takahashi - T. Hirata K. Koga + T. Fujii «

Y. Osuga

Department of Obstetrics and Gynecology, Faculty of Medicine,
University of Tokyo, 7-3-1, Hongo, Bunkyo, Tokyo 113-8655, Japan
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Conclusions The quality of cocytes recovered from the ovary
with a history of laparoscopic excision of endometrioma is not
inferior to the quality of cocytes from contra-lateral healthy ovary.

Keywords Laparoscopic excision - Ovarian
endometrioma - Ovarian function - In vitro fertilization -
Oocyte - Single embryo transfer

Introduction

Endometriosis affects up to 10 % of the women in reproduc-
tive age [1, 2], with 17-44 % of the women with endometri-
osis affected by endometrioma [3]. Since the women with
endometriosis are often complicated with infertility [4-7],
we should especially be careful about the ovarian function in
making decision of therapeutic approach.

Laparoscopic excision has been a common surgical ap-
proach for endometrioma. However, concerns have been
raised recently as for the detrimental effects of excision on
ovarian finction. Along with the emerging role of serum an-
ti-Miillrerian hormone (AME) level as a marker for the quan-
titative aspect of gvarian function [8], the expanding body of
literature has been reporting a negative quantitative effect of
excision with lower AMH levels after surgery [9, 10],
Although AMH levels are easy fo measure, the reliability of
AMH measured by current methods as a marker of ovarian
reserve has been questioned by some authors [i1, 12]. In
addition, AMH levels do not necessarily reflect a quantitative
effect of excision because this methodology cannot ex-
clude a possible compensatory effect of intact gonad when
the excised endometiroma is unilateral [13]. Above all,
AMH levels do not provide any information on the qual-
itative effect of excision.
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Another method to assess the ovarian function is to exam-
ine the ovarian response to controlled ovarian stimulation
(COS). Especially, comparing the affected ovary and the
contra-lateral healthy ovary of the same women with a history
of excision of unilateral endometrioma is an efficient way to
assess the effect of excision. This study design was applied to
evaluate the effect of excision of endometrioma in 6 reports so
far [14-19]. Five of them reported the lower numbers of co-
dominant follicles and/or retrieved oocytes in affected gonads,
suggesting a quantitative effect of excision [15-19]. The fate
of the retrieved cocytes, that is, a qualitative effect of excision,
was assessed only in one paper by Ragni et al. [17]. They
showed the fertilization rate and the rate of high quality em-
bryos were similar in oocytes from affected and contra-lateral
ovaries, suggesting that excision of endometrioma does not
exert a qualitative effect. Unfortunately, as they discussed,
they failed to evaluate whether each embryo achieved implan-
tation and pregnancy, the most reliable markers for the quality

of an embryo, because more than one embryos were frans-

ferred in most cases.

Current lack of the evidence regarding a qualitative effect
of excision of endometrioma drove us to conduct the present
study comparing the ococytes from the ovary operated for
endometrioma to those from the contra-lateral healthy ovary
of the same patients, In addition, we took the advantage of our
routine practice of single embryo transfer (SET), which enable
us to examine the fate of each embryo. The main aim of the
present study was to evaluate whether the past laparoscopic
excision of endometrioma affects the developmental compe-
tence of vocytes recovered from operated ovary.

Material and methods

Cases were the patients who underwent in vitro fertilization
(IVF) treatment with COS from May 2010 to April 2013 in
our university hospital. Inclusion criteria were as follows: i) a
history of laparoscopic excision of unilateral endometrioma
over 3 cm in diameter; ii) no other history of intervention for
- ovaries than laparoscopic surgery mentioned in section 1); iii)
absence of endometrioma when COS for IVF was conducted;
iv) absence of severe male factor which required testicular
" sperm extraction (TESE). 25 cycles of 21 patients fulfilled
the inclusion criteria. All the patients received COS by daily
injection of hMG (150-300 IU/day; HMG TEIZO or
Gonapure; ASKA Pharmaceutical Co., Tokyo, Japan) with
down-regulation by GnRH agonist (Nasanyl; Pfizer Japan.,
Tokyo, Japan) or antagonist (Ganirest; MSD K.X,, Tokyo,
Japan). When the leading follicle reached 18-20 mm in diam-
eter, ovulation was induced by a single administration of hCG
(10,000 IU; HCG Mochida; Mochida Pharmaceutical Co.,
Tokyo, Japan). Qocytes were retrieved 34 h after hCG
administration.

_@ Springer

Oocytes recovered from ovaries with a history of excision
of endometrioma (B-Ov) were compared to those from contra-
lateral healthy ovaries (H-Ov). For the analysis of a quantita-
tive effect of surgery, the numbers of cocytes recovered from
E-Ov and H-Ov were compared. For the analysis of a quali-
tative effect of surgery, the cocytes from E-Ov and H-Ov were
compared as for normal fertilization rate per oocytes and the
rate of top-quality embryos per normally-fertilized embryos.
Confirmation of normal fertilization was performed 16-18 h
after insemination by appearance of two pronuclei (PN). Top-
quality embryos were defined as follows; i) if the embryos
were fransferred or frozen on day3, >/= 7 blastomeres and
>f= grade II (Veeck criteria) on day 3 [20], or ii) if the
embryos were cultured until day 5 or 6, >/=grade III and
>/~=BB (Gardner criteria) on day 5/6 [21]. Furthermore, the
enibryos from E-Ov and H-Ov were compared as for clin-
ical and on-going pregnancy rates. For this analysis, the
only SET cycles were included. Thirty-four embryos were
transferred so far in 34 SET cycles. Confirmation of clin-
ical pregnancy was performed by appearance of gestational
sac in uterine cavity using transvaginal ultrasonography.
On-going pregnancy was defined as pregnancy successful-
ly continnied beyond 12 weeks of gestational age.

The numbers of oocytes were compared using Mann
Whitney U test. Categorical data were compared using Chi-
square and Fisher’s exact test. Mean values are reported with
the SD. P<0,05 was considered as statistically significant and
all reported P values are two-sided.

Results

25 cycles of 21 patients fulfilled the criteria. Table 1 shows the
characteristics of the patients and IVF cycles. Mean age of the
patients was 37.0+3.4 and mean number of oocytes recovered
was 7.3+4.7. There is no cycle without recovered oocytes.
Mean diameter of EMoma excised was 5.0¢1.2 cm. The me-
dian interval between surgery and COS was 22 (IQR 8.8—
78.8) months. '

To address a quantitative effect, the numbers of ococytes
recovered from endometrioma-excised (E-Ov) were com-
pared to those of healthy (H-Ov) side of ovaries. Table 2
shows the results, Mean number of oocytes recovered from
E-Ov was 2.242.0, which was significantly smaller than that
from H-Ov, 5.1£3.3 (P=0.009). Moreover, 5 E-Ov (20 % of
total E-Ov) yielded no oocyte, which was higher than 5 % of
H-Ov, though the difference was not significant (P=0.082).

To address a qualitative effect, the oocytes from E-Ov and
H-Ov were compared as for normal fertilization rate per oo-
cytes and the rate of top-quality embryos per normally-
fertilized embryos. Results were shown in Table 3. The oo-
cytes recovered from E-Ov and H-Ov were same in normal
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Table1 Characteristics of the patients and IVF cycles

Mean£SD (range), median
(IQR), or number (%)

Age (year) 37.0+3.4 (30-43)
Diameter of the endometrioma excised (cm) ~5.021.2 (4.0-7.0)
Laterality of endometrioma-excised ovary

right 7(33.3)

left 14 (66.7)
Interval between surgery and COS (months) 22 (8.8-78.8)
COS protocol

Long protocol 4 (16.0)

GnRH antagonist protocol 21 (84.0)
Number of oocytes recovered 7.3+4.7 (1-18)
IVF technique used
* conventional IVF 14 (58.3)
ICST ** 10 417

COS; controlled ovarian stimulation

* Qut of 25 COS cycles, there was one cycle without performing IVF
because only one degenerated cocyte was recovered.,

** ICSI cycles include cycles performing ICSI for some oocytes and
conventional IVF for the others.

fertilization rate (63.6 % vs. 69.5 %) and the rate of top-quality
embryos (40.0 % vs. 49.0 %).

Next, for further analysis of a qualitative effect, clinical and
on-going pregnancy rates per embryos derived fiom oocytes
recovered from E-Ov and H-Ov were compared in 34 SET
cycles, Embryos derived from oocytes recovered from E-Ov
were described as E-Em and those from H-Ov as H-Em from
now on. Table 4 shows the results comparing 10 E-Em and
24 H-Em. Neither clinical nor on-going pregnancy rate was
different between E-Em and H-Em (40.0 % vs. 25.0 % and
20.0 % vs. 20.8 %, respectively).

Discussion

In the present study analyzing 25 IVF cycles with controlled
ovarian stimulation, the number of oocytes recovered from the
ovary operated for endometrioma was significantly smaller

Table 2 Ovarian response of endometrioma-excised (E-Ov) and
healthy (H-Ov) side of ovaries

E-Ov H-Ov P value
Number of cocytes recovered Jovary  2.2+£2.0  5.1+£33  0.009*
{(Mean+SD) -
Cycles without oocytes recovered 5 1
from unilateral ovary
Failure of recovery fovary (%) 20.0 40. 0.082%*
~* Mann Whitney U test and

** Chi-square and Fisher’s exact test was used, respectively.

Table3 Nomnal fertilization rate and the rate of top-guality embryos of
oocytes recovered from endometrioma-excised (E-Oo) and healthy (H-
Qo) side of ovaries

E-Qo H-Oo P value

Normally fertilized eggs /
oocytes (%)

Top-quality embryos /Nommally 14/35 (40.0)  44/89 (49.0) 0.34
fertilized eggs (%)

35/55 (63.6) 89/128 (69.5) 043

Normal fertilization; confirmed by 2 pronuclei top-quality embryo; >/=
Teells and >/~ grade I (Veeck criteria) on D3 or >/=grade [ and >/=BB
(Gardner criteria) on D5/6. Chi-square and Fisher’s exact test was used.

than that from contralateral healthy ovary. The rates of normal
fertilization, top-quality embryos, clinical pregnancy, and on-
going pregnancy were not different between oocytes derived
from endometrioma-excised ard contra-lateral healthy ovary.
As for a quantitative effect of excision, our results were in
line with the previous reports. As for the mechanisms By
which the affected gonads yield the lower number of oocytes
than confra-lateral healthy gonads, several theories have been
proposed. One is the reduction in ovarian volume by simulta-
neous removal of normal ovarian cortex at surgery [22, 23].
Another is the reduction in vasculature due to hemostasis at
surgery and/or inflammation induced by surgery [24, 25].
As for a qualitative effect of excision, the present study
showed no deleterious effect of surgery in terms of achieving
fertilization, quality of embryos, and achieving pregnancy. As
far as our knowledge, the present study is the first paper in .
English literature evaluating the final fate of éach oocyte re-
covered from endometrioma-excised and contra-lateral
healthy ovaries, that is, whether each embryo achieved im-

" plantation and pregnancy. Analyzing the results of SET cycles

in the present study made it possible to evaluate the final fate
of oocytes. We expected that if excision of endometrionra has
effects other than the reduction in ovarian cortex, such as the
reduction in vasculature, it may also affect the quality of oo-

~ cytes. Qocytes derived from poorly-vascularized follicles

have reported to be associated with lower developmental com-
petence, since an inappropriate microvasculature surrounding

Table 4 Clinical and on-going pregnancy rates per embryés from oo-
cytes recovered from endometrioma-excised (E-Em} and healthy (H-Em)
side of ovaries ; ’

E-Em H-Em P value
Clinical pregnancy /embryos 410(40.0) 624(25.0) 0.39
transferred (%) .
On-going pregnancy /embryos  2/10(20.0) 524 (20.8) 096
transferred (%)

Clinical pregnancy; confirmed by a gestational sac in uterus on-going
pregnancy; pregnancy continued beyond 12 weeks of gestational age.
Chi-square and Fisher’s exact test was used.
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a follicle results in hypoxic intra-follicular conditions and re-
duced levels of oocyte metabolism [26, 27]. However, we did
not detect any qualitative effects of excision. One reason
might be that the effect of surgery on ovarian vasculature
may be temporal, recovering at least in part in certain period
after surgery. As for the long-term quantitative effects of ex-
cision, Sugita et al. conducted the study evaluating serum
AMH levels for up to 12 months after surgery, showing that
AMH levels can recover to some extent in some patients [28].
If excision exerts a qualitative effect in the same way as a
quantitative effect, relatively long interval (median;
22 months) between surgery and COS in the present study
might explain no qualitative difference between oocytes from
endometrioma-excised and healthy ovary. However, in con-
trast to the paper by Sugita, some authors reported no recovery
from quantitative damage exerted by excision of
endometrioma, though their observation period were shorter
than 12 months [29, 30]. The mechanisms by which the exci-
sion of endometrioma affects the ovarian function, together
with whether the effect is temporal or sustained or even pro-
gressive, remain to be elucidated.

One limitation of the present study is the studied popula-

tion. The present study only included patients undergoing IVF

treatment. We should be careful in applying the results of the
present study to all the patients with a history of laparoscopic
excision of ovarian endometrioma. Another limitation is that
the quality of oocytes retrieved in COS cycles was used as a

surrogate marker for the quality of cocytes in whole ovary. .

However, given the current absence of a marker for the quality
of oocytes in whole ovary, evaluating the fate of each retrieved
oocyte in IVF treatment should be the best way at present to
assess the qualitative aspect of ovarian function.

In conclusion, the results from the present study support the
following observations: In cohort with the median interval of
22 months between surgery and IVF, (i) laparoscopic excision
of ovarian endometrioma impairs the responsiveness of affect-
ed ovary to controlled ovarian stimulation, compared to the
contra-lateral healthy ovary; and (ii) the quality of oocytes
recovered from the ovary with a history of laparoscopic exci-
sion of endometrioma is not inferior to the quality of oocytes
from contra-lateral healthy ovary.
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Although surgical excision of endometriosis both improves pain and enhances fertility, recurrence can further exacerbate pain and
reduce fertility, which in turn impacts the quality of life and increases personal as well as social costs. Therefore, it is crucial to prevent
the recurrence of symptoms and lesions after conservative surgery. This article reviews evidence regarding the prevention of postop-
erative recurrence of endometriosis reported since the 1990s. Over the past 5 years, many new studies have been conducted and have
demonstrated that long-term postoperative medication markedly reduces the recurrence. Most of these studies used oral contraceptives
(0€), with either the cyclic or continuous regimen, while some used oral or intrauterine progestin. Continuous OC is more efficacious
than cyclic OC, especially for dysmenorrhea. The levonorgestrel-releasing intrauterine system is also shown to prevent recurrence of
dysmenorrhea and possibly endometriosis lesions. Dienogest, a new progestin, is shown to reduce the recurrence of endometrioma.
Similar to the case of ovarian endometriosis, long-term postoperative medication after conservative surgery for deep infiltrating or ex-
tragenital endometriosis seems important, although data are limited. Regardless of the lesion and the medication type, patients who
discontinued medication experienced a higher incidence of recurrence, indicating that the protective effect of these medications seems
to vanish rapidly after the discontinuation. On the basis of these facts, together with the pathogenesis of recurrence (retrograde menstru-
ation and ovulation), regular and prolonged medication until the patient wishes to conceive is :

highly recommended to prevent the postoperative recurrence of endometriosis. (Fertil Steril®
2015;104:793-801. ©2015 by American Society for Reproductive Medicine.)
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the treatment of endometriosis

since medical treatment alone is
often inadequate. Surgical excision of
lesions (conservative surgery) has
been shown to both improve pain and
enhance fertility (1), and conservative
surgery is preferred over radical surgery
because most women with endometri-
osis are of reproductive age. Until the

S urgery is frequently selected for

early 1990s, it was believed that the na-
ture of endometriosis was “static” and
that postoperative recurrence was rela-
tively rare (2). However, a recent sys-
tematic review of the literature
estimated the recurrence rate of endo-
metriosis to be 21.5% at 2 years and
40%-50% at 5 years (3), which is
much more frequent than previously
believed. Although surgical excision
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of endometriosis both improves pain
and enhances fertility, recurrence and
repeated surgery can further exacerbate
pain and reduce fertility (4), which in
turn impacts quality of life and in-
creases personal as well as social costs.
Therefore, it is crucial to prevent the
recurrence of symptoms and lesions af-
ter conservative surgery to maintain
the improvement in pain and enhance-
ment in fertility for as long as possible
(5-8).

The purpose of this article is to re-
view the evidence regarding the pre-
vention of postoperative recurrence of
endometriosis reported since the
1990s. We conducted a search of the
MEDLINE  database (http://www.
nlm.nih.gov/medlineplus/) using
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