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ABSTRACT Study Objective: To assess recurrence and pregnancy rates in women with ovarian endometrioma treated via ablation using
plasma energy.
Design: Retrospective non-comparative pilot study including 55 patients treated during 28 months, with prospective record-
ing of data (Canadian Task Force classification II-2).
Setting: Tertiary referral center.
Patients: Fifty-five consecutive women with pelvic endometriosis in whom ovarian endometriomas were managed solely via
ablation using plasma energy. The minimum follow-up was 1 year.
Intervention: Endometrioma ablation using plasma energy.
Measurements andMain Results: Information was obtained from the database of the North-West Inter Regional Fe-
male Cohort for Patients with Endometriosis, based on self-questionnaires completed before surgery, surgical and
histologic data, and systematic recording of recurrences, pregnancy, and symptoms. Recurrences were assessed using
pelvic ultrasound examination. Mean (SD) follow-up was 20.6 (7.2) months (range, 12–39 months). In 75% of pa-
tients, deep infiltrating endometriosis was treated, and 40% had colorectal involvement. Preoperative infertility was
recorded in 42% of patients. The rate of postoperative recurrence was 10.9% for the entire series. Of 33 women
who wished to conceive, 67% became pregnant, spontaneously in 59%. Time from surgery to the first pregnancy
was 7.6 (4.3) months. After discontinuation of postoperative hormone therapy, the probability of not conceiving at
12 months was 0.36 (95% confidence interval, 0.19–0.53), and at 24 months was 0.27 (95% confidence interval,
0.12–0.44).
Conclusions: Recurrence and pregnancy rates are encouraging in that they seem comparable to the best reported re-
sults after endometrioma cystectomy. Plasma energy may have an important role in the management of ovarian en-
dometrioma in women seeking to conceive. Patients most in need of surgical procedures that can spare ovarian
parenchyma, such as those with bilateral endometriomas or a history of ovarian surgery, may particularly benefit
from ablation using plasma energy. Journal of Minimally Invasive Gynecology (2013) -, -–- ! 2013 AAGL.
All rights reserved.
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Surgical management of ovarian endometriomas primar-
ily involves two procedures: cystectomy, which entails sur-
gical excision of the cyst wall, and ablation, which leads
to destruction of the inner surface of the cyst wall in situ
without removal. Cystectomy is routinely performed by
most surgeons worldwide, and the technique has been highly
recommended because of well-known outcomes based on
data from various randomized controlled trials with rigorous
postoperative follow-up for 2 to 5 years [1–4]. Studies of the
ablative technique have been limited to a few teams who
routinely and exclusively use CO2 laser vaporization [5,6],
with results based on retrospective non-comparative series.
Two randomized trials compared the postoperative results
of cystectomy and endometrioma ablation using bipolar cur-
rent, and both concluded that recurrence rate and fertility re-
sults were inferior with ablation [2,3,7]. Recent randomized
trials, however, have shown comparable recurrence and
pregnancy rates after cystectomy and CO2 laser
vaporization [1], with increased preservation of antral folli-
cles when only ablation is performed [8].

Recent data have suggested that excision of endometrio-
mas via cystectomy does not prevent inadvertent removal of
ovarian parenchyma surrounding the cyst [9–11], in
particular in the case of enlarged cysts [10]. This loss of
ovarian cortex may lead to postoperative fertility impair-
ment [12,13] and has clear implications for women who
wish to conceive. The ablative technique seems to be
a more appropriate choice in young women who wish to
conceive, in particular when there is risk of postoperative
recurrence or ovarian failure [14].

The PlasmaJet system (Plasma Surgical Ltd, Abingdon,
Oxfordshire, UK), which has been used in surgery since
2004, uses the high thermal and kinetic energies of a jet of
pure argon plasma to ablate, coagulate, and cut tissue-
surfaces [15,16] (Fig. 1). Plasma energy induces formation
of a thin coagulum, sealing the tissue surface at a depth sel-
dom exceeding 600 mm [16]. The device behaves similarly to
a CO2 laser in that it desiccates and effectively ablates tissue,
forming a series of layers of eschar without sparking and
thus without disruption of the coagulum [15]. Compared
with the argon beam coagulator, the PlasmaJet system uses
90% less gas flow and therefore, in theory, could decrease
the risk of gas embolism [15]. Compared with the CO2 laser,
plasma energy is less expensive and presents no risk of intra-
operative incidents due to overshoot or beam deviation by

metallic instruments. Overshoot, a risk that is well known
to laser users, results from the ability of the laser beam to
travel much farther than the intended target if it does not
meet an obstacle. With the PlasmaJet system, there is no
risk of overshoot beyond 30 mm from the tip of the hand-
piece because the thermal effect of plasma is limited to
this distance.

Before January 2009, surgeons in our department man-
aged ovarian endometriomas via cystectomy, using an ovar-
ian tissue–sparing technique previously described [10].
Because of increasing evidence that sound ovarian paren-
chyma often was inadvertently excised along with the cyst,
plasma energy was introduced for the management of endo-
metriosis, and the feasibility of ovarian endometrioma abla-
tion was subsequently evaluated for 12 months by one of us
(H.R.) [14,17,18]. Since January 2010, keeping in mind the
importance of preserving ovarian follicles and volume after
endometrioma surgery, this same surgeon has performed
endometrioma ablation using plasma energy in all women
intending to conceive, and cystectomy and ovariectomy
have been reserved for those who no longer wish to
conceive [14].

The objective of the present study was to retrospectively
assess, after a minimum of 12 months after surgery, the re-
currence and pregnancy rates in women who underwent en-
dometrioma ablation using plasma energy.

Fig. 1

Handpiece of the PlasmaJet system.
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Material and Methods

Women included in the study underwent either unilateral
or bilateral ovarian endometrioma ablation using plasma en-
ergy between January 2009 and April 2011. All women
benefited from laparoscopic treatment of pelvic endometri-
osis, including at least one ovarian cyst that was treated
solely via vaporization using plasma energy; no patients un-
derwent cystectomy. All patients were followed up postoper-
atively for .12 months, and all wished to conserve their
fertility. Eight women included in our first pilot study [17]
underwent both ablation and cystectomy and were conse-
quently excluded from the present study.

The procedure for ablation using plasma energy has been
previously described [14,17,18] (Video 1). The origin of cyst
invagination is identified after lysis of adhesions between the
ovary and the adjacent broad ligament, leading to character-
istic ‘‘chocolate fluid’’ evacuating from the cyst. In the few
cases in which major ovarian adhesions are not found, the in-
vagination site is located on the antemesial portion of the
ovary, and the cyst is directly opened. Once the cyst is free
from adhesions, the surgeon attempts to turn it completely
inside out via the site of its original invagination. Ablation
of the cyst inner surface is then performed using plasma en-
ergy in coagulation mode set at 10 to 40, at a mean distance
of 5 mm from the tip of the handpiece, and with exposure
time limited to 1 to 2 seconds at each site (Fig. 2). Care is
taken that no sites are left untreated and to ablate the edges
of the invagination site and the corresponding peritoneal im-
plants on the adjacent broad ligament. When cyst reversion
is not feasible, the surgeon progressively exposes the cyst in-
terior to guide the plasma beam at an angle perpendicular to
the inner surface of the cyst. The surgeon attempts in each
case to treat all endometriosis lesions thoroughly. The Plas-
maJet system was used not only to ablate ovarian endome-
triomas but also to vaporize superficial peritoneal lesions
and diaphragmatic implants, to excise deep nodules on the
uterosacral ligaments, vagina, or bladder, and to perform
rectal shaving.

In our series, surgical management of ovarian endome-
triomas,30 mmwas justified by the presence of deep endo-
metriosis lesions or by the decision to attempt adnexal
adhesiolysis thought to be involved in a patient’s infertility.
In these cases, treatment of ovarian endometriomas was not
the primary objective but was only an additional step in the
global surgical procedure.

Women were included in and followed up via the
North-West Inter Regional Female Cohort for Patients
with Endometriosis (CIRENDO) database, which includes
a prospective cohort financed by the G4 Group (the Univer-
sity Hospitals of Rouen, Lille, Amiens, and Caen, France)
and coordinated by one of us (H.R.). Information was ob-
tained from surgical and histologic records and self-
questionnaires completed before surgery. Patients also
completed the Medical Outcomes 36-item short-form health
survey, used in the evaluation of quality of life and health

status. Data recording, contact, and follow-up were per-
formed by a clinical research technician. Women were
included in the CIRENDO database only when endometri-
osis was confirmed via both surgical exploration and biopsy.
Postoperative follow-up was based on data from the afore-
mentioned questionnaires completed at 1 and 3 years. Pro-
spective data recording was approved by the French
authority CCTIRS (Comit!e Consultatif pour le Traitement
de l’Information en mati"ere de Recherche dans le domaine
de la Sant!e).

In our practice, administration of both preoperative and
postoperative hormone treatment (gonadotropin-releasing
hormone analogues, progestins, or contraceptive pills) is
generally intended to prevent immediate postoperative men-
strual blood reflux on the operative sites [19]. In women who
wish to conceive, the treatment is usually interrupted at 6 to 8
weeks postoperatively. Inasmuch as longer postoperative
time without hormone treatment increases the risk of cyst re-
currence [4], we recommend a complete fertility assessment
of both the patient and her partner at 2 to 4 months after dis-
continuation of hormone therapy. In the absence of abnor-
mality, patients are encouraged to try to conceive
spontaneously. A follow-up visit is scheduled for 6 to 9
months later if conception fails. If the fertility assessment re-
veals abnormal findings, the patient is immediately referred
for assisted reproductive techniques.

To check for the absence of recurrence, the most recent
ovarian transvaginal ultrasound results were collected and
recorded for each patient between October 2011 and April
2012. A repeat ultrasound examination was performed if
the most recent evaluation was performed.6 months previ-
ously, and the results were made available for postoperative
follow-up or fertility assessment. If patients had moved and/
or changed their telephone number during follow-up, contact
was reestablished via e-mail and/or through their general
practitioner. In cases in which contact was lost, data from

Fig. 2

Right ovarian endometrioma ablation using plasma energy.
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the most recent postoperative visit were used, which then be-
came the designated end of follow-up (right censored data).

Cyst recurrence was considered as the presence of a ho-
mogeneous hypoechogenic cyst arising on either the ovary
operated on or the contralateral ovary [20]. Endometrioma
recurrence was confirmed via magnetic resonance imaging,
with the ovarian cyst demonstrating high signal intensity on
T1-weighted images.

Statistical analysis was performed using STATA software
(version 9.0; StatCorp LP, College Station, TX). Kaplan-
Meier and actuarial life table analyses were used to estimate
the recurrence-free survival curve and pregnancy likelihood
as a function of follow-up, with 95% confidence intervals;
p , .05 was considered statistically significant. In accor-
dance with the French Agency for Health Product Safety,
this study was exempted from institutional review board ap-
proval.

Results

Between January 2009 and April 2011, 55 women under-
went treatment of pelvic endometriosis including one or
more ovarian endometriomas treated by ablation using
plasma energy. Of these 55 patients, data for only 52 were
included in the CIRENDO database (Tables 1–3). For the
remaining three patients, who did not complete the
preoperative and postoperative CIRENDO questionnaires,
only personal data recorded in the medical records was
available. These three patients were still included in the
follow-up, and their results were included in the statistical
analysis of recurrence and pregnancy rates. No women
were lost to follow-up.

Table 1

Preoperative characteristics, surgical antecedents, and quality-of-life

assessment in 52 patients

Patient characteristic Valuea

Age, mean (SD), yr 32 (4.85)

%20 0

21–25 6 (12)

26–30 20 (38)

31–35 13 (25)

36–40 12 (23)

.40 1 (2)

Body mass index 22.04 (3.87)

,18.5 6 (12)

18.5–25 37 (73)

25.1–30 5 (10)

30.1–35 2 (4)

.35 1 (2)

Race/ethnicity

White (European) 48 (92)

African 1 (2)

North African 2 (4)

Asian 1 (2)

Marital status

Married 20 (39)

Free union 19 (38)

Divorced 2 (4)

No partner 11 (21)

Smoking 14 (27)

Age of first period, mean (SD), yr 13 (1.5)

Age of first sexual intercourse, mean (SD), yr 16 (6)

Family history of endometriosis 12 (23)

Gynecologic surgery history 27 (52)

Indication

Pelvic pain 12 (23)

Infertility 6 (11.5)

Pelvic endometriosis 10 (19.2)

Surgical procedure

Right oophorectomy 0

Left oophorectomy 3 (5.7)

Right salpingectomy 0

Left salpingectomy 1 (1.9)

Adhesiolysis 3 (5.7)

Obstetric history

Pregnancy 11 (21)

Miscarriage 6 (11.5)

Ectopic pregnancy 2 (3.8)

Live birth 11 (21)

Cesarean section 4 (7.7)

Previous use of contraception 36 (69)

Contraceptive pills 30 (57.7)

Previous medical treatment of endometriosis 43 (83)

Pregnancy intent when referred for surgery 28 (53.8)

Infertility 22 (42.3)

History of treatment of infertility 16 (30.8)

Psychologic history 15 (28.8)

Anxiety 13 (25)

Depression 4 (7.7)

(Continued )

Table 1

Continued

Patient characteristic Valuea

Sleeping difficulty 4 (7.7)

Panic attacks 2 (3.8)

MOS 36-item short-form health survey score,

mean (SD)

Physical Functioning 78.3 (25)

Role Physical 51.6 (40.9)

Bodily Pain 43.5 (23.5)

General Health 57.8 (10.6)

Vitality 49.7 (8.8)

Social Functioning 47 (9.3)

Role Emotional 52.5 (39.7)

Mental Health 57.8 (10.6)

Health Transition 3.5 (0.8)

Physical composite score 44.8 (5.5)

Mental composite score 38.6 (6.1)

MOS 5 Medical Outcomes Study.
a Unless otherwise indicated, values are given as No. (%).
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Table 1 gives the primary patient characteristics; Table 2
gives the major endometriosis-related painful pelvic symp-
toms, i.e., dysmenorrhea and deep dyspareunia, and their ef-
fect on patient social and sexual behavior and quality of life;
and Table 3 gives intraoperative findings, disease localiza-
tions, American Fertility Society score values, and surgical
procedures.

The rate of postoperative recurrence was 10.9% for the
entire series, and 12.1% for the subgroup of 33 women seek-
ing to become pregnant. When considering only the 34 pa-
tients who did not have continuous postoperative
amenorrhea (33 women with pregnancy intent and one
woman benefiting from preventive oocyte vitrification), the
rate of recurrence was 14.7 %. Table 4 gives the primary
postoperative outcomes related to the probability of recur-
rence and pregnancy. Fig. 3 shows Kaplan-Meier curves
for the likelihood of postoperative recurrence respectively
beginning with day of surgery and with that of the arrest
of postoperative therapeutic amenorrhea. Similarly, Fig. 4
presents two Kaplan-Meier curves for the likelihood of preg-
nancy estimated at the same points in time. Figure 5 presents
the intraoperative findings in 18 of 22 patients who became

pregnant during postoperative follow-up. The primary char-
acteristics of women with postoperative recurrence are given
in Table 5. No patient with endometrioma recurrence had
conceived by the end of the follow-up.

Eleven patients wished to conceive, with no success to
date. In three women, sperm characteristics were found
to be abnormal, and four women had impairment of
ovarian reserve (anti-m€ullerian hormone level ,2 ng/
mL). Three women declined assisted reproductive tech-
niques, two women divorced, and one homosexual woman
is attempting conception via artificial insemination. Five
women underwent preoperative and postoperative assess-
ment of anti-m€ullerian hormone levels at various intervals,

Table 2

Principal painful symptoms related to pelvic endometriosis in 52

patients

Symptom Valuea

Dysmenorrheab

Dysmenorrhea 48 (92)

Primary dysmenorrhea 29 (55.7)

Biberoglou and Behrman dysmenorrhea score,

mean (SD)

1.81 (0.78)

VAS dysmenorrhea score, mean (SD) 7.8 (1.5)

Duration of dysmenorrhea, mean (SD), days 4.4 (2.9)

Deep dyspareuniac

Having sexual intercourse 32 (61.5)

Having deep dyspareunia 22 (69)

Biberoglou and Behrman deep dyspareunia score,

mean (SD)

1.5 (0.7)

VAS deep dyspareunia score, mean (SD) 7 (2.5)

Related to position 24 (75)

Frequency of sexual activity in past month

R5 times 11 (34.4)

3–4 times 9 (28.1)

1–2 times 9 (28.1)

Not at all 5 (9.4)

Satisfaction with sexual activity in past month

Very much 4 (12.5)

Enough 13 (40.6)

Not really 8 (25)

Not at all 7 (21.9)

VAS 5 visual analog scale.
a Unless otherwise indicated, values are given as No. (%).
b Percentages calculated in women with dysmenorrhea.
c Percentages calculated in women reporting sexual activity during the past year.

Table 3

Intraoperative findings and surgical procedures performed in 55

patients

Variable Valuea

Surgical route

Laparoscopy 54 (98)

Laparotomy 1 (1.8)

AFS score, mean (SD) 62.4 (34.3)

Endometrioma location

Left ovary 22 (40)

Right ovary 8 (14.5)

Bilateral 25 (45.4)

Endometrioma largest diameter, mm

,30 36 (44)

30–39 18 (22)

40–49 7 (8.5)

50–59 7 (8.5)

R60 12 (14.7)

Deep endometriotic nodule

Left uterosacral ligament 28 (51)

Right uterosacral ligament 7 (12.7)

Rectovaginal space 22 (40)

Uterosacral ligaments and rectovaginal space 12 (22)

Ureter 5 (9)

Bladder 7 (11.5)

Other locations of endometriosis

Appendix 5 (9)

Small bowel 5 (9)

Sigmoid colon 10 (18.2)

Diaphragm 12 (22)

Pouch of Douglas obliteration

Partial 19 (34.5)

Complete 20 (36.4)

Surgical procedure performed on rectal nodule

Shaving 11 (20)

Full-thickness excision 1 (1.8)

Segmental rectal resection 4 (7.2)

Use of anti-adhesion products 42 (76.4)

Operative time, mean (SD), min 151 (75)

AFS 5 American Fertility Society.
a Unless otherwise indicated, values are given as No. (%).
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and in three the postoperative level was found to have
increased.

Eight patients had no associated deep localizations
(14.6%). None had recurrence of endometriomas at the
end of follow-up. Five of these eight patients discontinued
hormone treatment with the objective of conceiving, and
three of these became pregnant within 4, 6, and 14 months,
respectively.

The three patients who were not included in the CIR-
ENDO database were aged 38, 36, and 24 years, respec-
tively. All three women have continued postoperative
contraceptive pill intake and thus far expressed no desire
to conceive. These three patients were free from recurrence
at 24, 18, and 16 months, respectively, after surgery and no
longer have painful symptoms.

Discussion

To our knowledge, this is the first series of women with
ovarian endometriomas treated routinely and exclusively
via ablation using plasma energy.With the initial assumption
that this procedure may preserve ovarian parenchyma to
a greater extent than does cystectomy [14,17,18],
particular attention was given to the rate of endometrioma
recurrence and the likelihood of postoperative pregnancy.
Both have been shown to be comparable to the rates
previously reported in women who underwent other
surgical techniques [1–3,5,8].

Table 4

Rates of recurrence and pregnancy vs follow-up in 55 patients

Variable Valuea

Follow-up, mean (SD) (range) 20.6 (7.2) (12–39)

Postoperative pregnancy intent

No 33 (60)

Yes 22 (40)

Women without pregnancy intent

Continuous postoperative amenorrhea 21 (95.4)

Disrupted postoperative amenorrhea 1 (4.5)

Recurrence of endometrioma 2 (9)

Delayed recurrence, No. (mo) 3, 10

Women with pregnancy intent

Pregnancy 22 (66.6)

Spontaneous 13 (59.1)

Use of assisted reproduction technique 9 (40.9)

Miscarriage 1 (4.5)

Delivery 11 (50)

Time to first pregnancy, mean (SD) 7.6 (4.3)

Recurrence 4 (12.1)

Time from surgery to recurrence, mo 12, 12, 12, 14

Likelihood of no recurrence vs postoperative

follow-up (n 5 55)

At 6 mo 0.98 (0.88–0.99)

At 12 mo 0.96 (0.86–0.99)

At 18 mo 0.88 (0.74–0.94)

At 24 mo 0.88 (0.74–0.94)

Likelihood of no recurrence vs arrest of

postoperative amenorrhea (n 5 55)

At 6 mo 0.91 (0.75–0.97)

At 12 mo 0.80 (0.61–0.91)

At 18 mo 0.80 (0.61–0.91)

At 24 mo 0.80 (0.61–0.91)

Likelihood of not being pregnant vs

postoperative follow-up (n 5 33)

At 6 mo 0.78 (0.60–0.89)

At 12 mo 0.47 (0.29–0.63)

At 18 mo 0.33 (0.17–0.49)

At 24 mo 0.33 (0.17–0.49)

Likelihood of not being pregnant vs arrest of

postoperative amenorrhea (n 5 33)

At 6 mo 0.54 (0.35–0.70)

At 12 mo 0.36 (0.19–0.53)

At 18 mo 0.27 (0.12–0.44)

At 24 mo 0.27 (0.12–0.44)

a Unless otherwise indicated, values are given as No. (%) or likelihood of event
(95% confidence interval).

Fig. 3

Kaplan-Meier curves show the possibility of postoperative recurrences

estimated from the day of surgery (A) and from the day when hormone

therapy was discontinued (B). Numbers on the curve represent women

free of recurrence at the end of follow-up (right censored data).
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In women who wished to conceive, the 67% pregnancy
rate within follow-up ,3 years may be considered particu-
larly satisfactory because this series included a high number
of women with additional unfavorable predictive factors.
Three of 4 patients had deep endometriosis or a frozen pel-
vis, and 4 of 10 women had colorectal endometriosis. In
womenwho underwent treatment of rectovaginal endometri-
osis, the overall rate of pregnancy was 39%, and for sponta-
neous pregnancy was 24% [21,22]. Furthermore, 40% of the
patients had previously undergone at least one cystectomy
because of ovarian endometriomas, and 5% had undergone
unilateral ovariectomy. In 46% of cases, ablation of
bilateral endometriomas was performed, circumstances
which may carry a high risk of postoperative ovarian
failure [23].

The rate of postoperative recurrence was 10.9% for
the entire series, and 14.7% in the subgroup of women
without continuous postoperative medical treatment. In
the literature, as in day-to-day practice, endometrioma re-
currence is also routinely observed in women who un-
dergo cystectomy, a technique that may be considered
more complete than ablation. The recurrence rate after

Fig. 4

Kaplan-Meier curves show the probability of pregnancy estimated from

the day of surgery (A) and from the day when hormone therapy was dis-

continued (B). Numbers on the curve represent women free of recur-

rence at the end of follow-up (right censored data).
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cystectomy may be as high as 29% at only 2 years after
surgery in women without postoperative medical treat-
ment [4].

Our results may be compared with those reported in ran-
domized trials including one or more groups managed via
cystectomy or ablative techniques. Of these, two trials
have compared cystectomy with cyst fenestration and coag-
ulation using bipolar current [2,3]. In the first trial, at
24 months after the procedure, the rate of recurrent cyst
.30 mm was 17.3% in the cystectomy group and 31.3%
in the ablation group, and pregnancy rates were 59.4% and
23.3%, respectively [2]. Women in the second trial were fol-
lowed up for 3 to 26 months. The cumulative recurrence
rates were 6.2% vs 18.8%, and the pregnancy rates were
66.7% vs 23.5% [3]. In a randomized trial reported by Sesti
et al [24], 16.6% of patients managed via cystectomywith no
postoperative hormone therapy experienced recurrence at 18
months. This involved the contralateral ovary in 70% of
cases [24]. In a trial by Seracchioli et al [4], the recurrence
rates in women with and without continuous postoperative
treatment were, respectively, 8.2% and 29% at 24 months,
demonstrating the usefulness of postoperative amenorrhea
in the prevention of endometrioma recurrence. These results
highlight that our pregnancy rate is comparable with, if not
better than, that after cystectomy, and our recurrence risk

seems to be comparable with that observed in women under-
going cystectomy and postoperative hormone therapy.

Carmona et al [1] recently published the first randomized
trial comparing long-term clinical outcomes after cystec-
tomy and CO2 laser vaporization. The pregnancy rate in
the two groups was comparable at 5 years: 38.1 vs 44.4%
[1]. The 5-year recurrence rates after cystectomy and CO2

laser ablation were, respectively, 22% and 37%. Analysis
of Kaplan-Meier curves presented in that article revealed
that the difference in recurrence rates was due to a higher
rate of immediate recurrence in women undergoing ablation,
whereas mid-term and long-term recurrence rates were rig-
orously similar in the two groups. It is therefore likely that
endometrioma ablation was incomplete in 15% of cases,
due to technical limitations or a desire to preserve the ovary.
The results of this trial balance out those previously reported
by Alborzi et al [2] and Beretta et al [3] several years earlier
and re-establish the efficiency of ovarian endometrioma ab-
lative techniques.

Recurrence rates after complete endometrioma ablation
using the PlasmaJet system can be reasonably considered
comparable to those after cystectomy. In practice, however,
women frequently have ovarian endometriomas with limits
that are difficult to assess (e.g., multiple endometriomas,
small ovaries, severe adhesions, and previous surgery).

Fig. 5

Intraoperative findings in 18 of 22 women who became pregnant during postoperative follow-up.
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This renders complete ablation difficult, with the possibility
that remaining endometriosis foci produce recurrence in the
short term. Although performing cystectomy in such circum-
stances may be more efficient in terms of recurrence, it may
also lead to an increased risk of inadvertent ovarian paren-
chyma excision.

In our series, the mean time from surgery to first preg-
nancy onset was 6 months. This is consistent with that re-
ported by Bourdel et al [25] using the AUVERGNE
database, which is similar to the CIRENDO database. Con-
sidering that the median time from surgery to recurrence was
14 months, it seems that the first 6 to 9 months after surgery
and interruption of medical treatment represent a key phase
for conception.

In our opinion, our high postoperative pregnancy rate
might be explained by the conservative approach used in
women wishing to conceive, in whom our first objective
was not complete removal of all endometrial tissue when
there was a risk of impairing the ovarian reserve. The
importance of limiting this risk has led us to exclude endo-
metrioma cystectomy from our surgical practice. Endome-
trioma ablation using plasma energy enables the surgeon
to choose the degree of completeness of treatment applied
to the ovary, in particular in women with huge bilateral ovar-
ian lesions, a frozen pelvis, or previous ovarian cystectomy.

Our results show recurrence and pregnancy rates using
two Kaplan-Meier curves in each case, one with the day of
surgery as its origin, to enable direct comparison of results
with those of other authors. It could, however, be argued
that the exposure to risk time (for recurrence and pregnancy)
would be more accurately assessed from the day on which
postoperative hormone therapy was discontinued [26]. We
have recently suggested that recording of complete informa-
tion about postoperative hormone therapy and amenorrhea
become mandatory in all prospective or retrospective studies
that focus on surgical management of endometriosis [26].
This would enable the likelihood of postoperative recurrence
and pregnancy to be estimated from two distinct survival
curves: one with a starting point at the time of surgery and
the other at the end of postoperative medical therapy.

The primary limitation of the present pilot study is the
heterogeneity of the population included, which makes
it difficult to draw accurate conclusions. However, this lim-
itation is common to most retrospective series, with tertiary
referral centers reporting experience with various endome-
triosis locations. Sample heterogeneity is the primary limita-
tion of retrospective series that report on real life. In such
studies, the group of women without preoperatively proven
infertility may include women without pregnancy intention
whose fertility is impaired but not yet revealed. Some
women who conceived spontaneously could have benefited
from assisted reproduction techniques had they been
managed in another center. Women with postoperative
amenorrhea may not have received assisted reproduction
had they been treated elsewhere. However, despite these in-
trinsic limitations, retrospective studies are key to the plan-

ning of prospective studies in that they provide an idea on the
magnitude of the outcome and required sample size.

Despite the limitations inherent in a retrospective pilot
study and the lack of power analysis, our results suggest
that plasma energy may have an important role in the man-
agement of ovarian endometriomas in women seeking to
conceive. Patients who are most in need of surgical proce-
dures that spare ovarian parenchyma, such as those with bi-
lateral endometriomas or a history of ovarian surgery, may
benefit to a greater extent from plasma ablation than from
cystectomy.
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