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Abstract

Purpose To compare the role of an aromatase inhibitor
(letrozole) with a GnRH agonist (triptorelin) versus case
control on the pregnancy rate and recurrence of symptoms
and signs in patients with endometriosis.

Methods In a prospective randomized clinical trial, after
treatment of 144 infertile women in their reproductive age
by laparoscopy (whose endometriosis was confirmed by
prior laparoscopy), they were divided into 3 groups: group
1 (47 cases) who received letrozole for 2 months, group 2
(40 patients) who were prescribed triptorelin for 2 months
and group 3 who were 57 patients in the control group and
did not receive any medication. We followed up each
group at least for 12 months after their restoration of reg-
ular cycle.

Results  Pregnancy rate was 23.4% in group 1, 27.5% in
group 2, and 28.1% in group 3. The results did not show
significant differences among the 3 groups. Recurrence rate
of endometriosis was 6.4% in group 1, 5% group 2 and
5.3% in group 3, which was not statistically significantly
different as well.

Conclusion Pregnancy rate and endometriosis recurrence
rate are comparable among the 3 groups.
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Introduction

Endometriosis, characterized by dysmenorrhea, infertility
and dyspareunia, is a common disease among women in the
reproductive age. The mechanisms which are mentioned as
the causes of subfertility are ovulatory dysfunction, luteal
insufficiency, luteinized unruptured follicle syndrome,
recurrent abortion, altered immunity and intraperitoneal
inflammation [1]. The recurrence of endometriosis after
surgical therapy is still an unsolved problem for clinicians
[2]. Although conservative surgery in laparoscopy is still
known to be the best alternative for treatment of symp-
tomatic endometriosis, it cannot prevent the recurrence of
the disease. About 40% of patients have recurrences after
5 years following complete excision of endometriotic
lesions [2].

The main goal of postoperative medical therapy is to
accomplish complete removal of lesions which: cannot be
surgically removed, to treat microscopic foci and to pre-
vent iatrogenic metastatic endometriotic cells. However,
considering harmful side effects and the cost of medical
therapies we should have enough definitive evidence to
conduct a combined surgical/medical study. At present, the
postoperative effects of these medical therapies and results
are not known clearly and conclusions from the few ran-
domized controlled trials are contradictory [3-6].

In most of the studies postoperative medical treatment
has been used for 6 months but as shown in some other
studies, short courses of medical treatment after laparo-
scopic resection of endometriotic lesions is effective in
reduction of implants’ volume and signs and symptoms of
the patients [7-9].

In our study, a short period use of estrogen-lowering
medical therapy after surgery has been suggested in order
to increase the efficacy of treatment. We decided to
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evaluate the post-laparoscopic medical therapy in a ran-
domized clinical trial. This was done by dividing the
patients into three groups: the first group was given aro-
matase inhibitor (letrozole), the second group received
GnRH analogue (triptorelin), and the third group did not
take any medication. Postoperative medication was con-
tinued for 2 months after laparoscopic surgery, and then
the patients were followed up for 12 months after their
menstruation became regular. This study is the first
research in the literature which compares the effect of
postoperative letrozole with GnRH (triptorelin) versus case
control on the pregnancy rate. The primary goal was to
estimate whether this surgical/medical combined approach
can produce a significant improvement in pregnancy rate
and relief of pain symptoms.

Materials and methods

In a prospective randomized study, 144 infertile patients
with laparoscopical and histological diagnosis of endome-
triosis were studied from June 2004 through January 2007.
The patients were selected from those referred to private
and university infertility clinics. Method of randomization
was by computerized numbering. The Institutional Review
Board of Shiraz University of Medical Sciences (Shiraz,
Iran) approved this study. All the patients have signed the
consent form and everyone was allowed to withdraw their
cooperation at any time if they wished. All the patients
were infertile at least for 12 months and some of them had
symptoms such as dysmenorrhea, dyspareunia and pelvic
pain.

For investigation of infertility, in addition to taking
history and physical exam, two times semen analysis,
transvaginal sonography (TVS), hysterosalpingography
(HSG) and hormonal profile were performed. There were
no statistical differences in the infertility evaluations of the
groups (such as FSH levels, antral follicle counts or other
parameters). Laparoscopy with histological confirmation of
endometriosis was done afterwards. All the laparoscopies
were performed by the first author. The patients were
classified according to revised American Society for
Reproduction Medicine (ASRM) [10].

Under general anesthesia, laparoscopy was performed,
using a subumbilical incision and two or three lower part
incisions. After evaluation of the abdomino-pelvic struc-
tures and peritoneal surface, adhesionolysis by sharp dis-
section was done to fully mobilize the ovaries and other
pelvic structures. All the peritoneal lesions were excised,
cystectomy was performed for all endometriomas and the
tissues were sent for pathologic examination [11]. The
patients entered into our study only if endometriosis was
shown histologically. Those with severe male factor
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infertility requiring intra-cytoplasmic sperm injection
(ICSI) or those who had preoperative medication were
excluded from the study. However, due to exclusion cri-
teria 144 cases were finally selected. Then they were
divided into three groups by random computer-generated
lists. Group 1: those who were prescribed an aromatase
inhibitor, letrozole (Femara, Novartis Pharma AG, Basel,
Switzerland), one tablet 2.5 mg/day in a period of
2 months, group 2: patients who were administered GnRH
analogue, triptorelin (Diepherelin, Beaufour Ipsen Pharma
Paris, France) Amp 3.75 mg (IM) in an interval of
4 weeks, for 2 months and group 3: the case—control group,
those who did not receive any medication (Fig. 1).

They were followed up at 3-month intervals for 1 year,
after restoration of their menstruation cycles. Only those
patients who completed their follow-up periods were
included. At each visit, the patients were asked about their
symptoms and transvaginal sonography was performed for
them (Fig. 1).

Before and after surgery each patient was asked to
record the presence and severity of pelvic pain on a 10-cm
linear analog scale. A score of 1-4 was considered mild
pain and was not included in this study because of simi-
larities between pain caused by endometriosis and non-
endometriotic pain in this score. A score of 5-7 showed
moderate pain and 8-10 severe pain. Recurrence of
symptoms and signs was defined when dysmenorrhea,
dyspareunia and pelvic pain were returned as per men-
tioned scoring [12]. In our study ultrasonography charac-
teristics of simple cyst (vs. endometrioma) were: uniocular
cysts with regular contour and smooth wall without internal
echogenecity which disappears in follow-up [13]. Preg-
nancy was confirmed by ultrasonography and cardiac
activity.

Results

After final exclusions, 144 patients entered our study with
different stages and were divided into three groups. The
patients’ demography data are shown in Table 1; there
were no statistically significant differences regarding the
mean age, type of infertility, duration of infertility, prev-
alence of different stages of endometriosis, score of the
disease and preoperative prevalence of the symptoms such
as pelvic pain, dysmenorrhea, and dyspareunia among
three groups (Table 1).

Considering disease recurrence, there were no statisti-
cally differences among the three groups (Table 2) and also
there were no correlation between the stages of endome-
triosis and pregnancy rate (Table 3).

There was a direct correlation between symptom and
sign recurrence and stages of the disease (P = 0.008).
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Fig. 1 Overall pregnancy and (After Hx, P/E, S/A, TVS & Hormonal profile),
recurrence rate among three patients with laparoscopicaly and Histologicaly
groups confirmed endometriosis entered the study.
N: 175
v Y Y
Group 1: Group 2: Group 3:
Letrozole for 2 mo Dipherelin for 2 mo No medication
N:58 N:58 N:59
A4 A 4 A
After restoration of menses , they followed up at 3 mo intervals for Iyr &
pregnancy & recurrence rate (by symptoms & TVS) was evaluated
(The differences in counts was due to poor patients F/U )
A4 A4 l
Group 1: Group 2: Group 3:
Pregnancy rate =11 Pregnancy rate =11 Pregnancy rate =16
Overall recurrence:3 Overall recurrence:2 Overall recurrence:3
N:47 N:40 N:57
Table 1 Characteristis of patients at baseline
Variable Letrozole (n = 47) Triptorelin (n = 40) Case control (n = 57) P value
Mean age (years &= SD) 29.23 £ 53 3094 £ 4.9 2991 £5.12 0.3
Mean duration of infertility 5.17 £ 44 6+53 598 + 4.6 0.1
(years + SD)* (95%CI = 4.3-6.5) (95%CI = 3.87-8) (95%CI = 4.64-7.32)
Type of infertility (no. %)°
Primary 37 (35.6) 24 (23.1) 43 (41.3) 0.6
Secondary 10 (25) 16 (40) 14 (35) 0.7
Mean size of cyst (cm) (no. %)° 42 £+ 1.6 35+ 1.7 29+ 13 0.4
(95%CI = 3.5-5) (95%CI = 2.7-4.4) (95%CI = 2.2-3.6)
Mean score of AFS classification” 29.2 41 28.75 0.25
(95%CI = 26.41-55.88) (95%CI = 19.45-38.05) (95%CI = 19.45-38.05)
AFS stages 1, 2 (no.%) 24 (51) 15 (37.5) 26 (45) 0.44
(95%CI = 36-65) (95%CI = 22-52) (95%CI = 32-58)
AFS stages 3, 4 (no. %) 23 (48) 25 (62) 31 (54) 0.46
(95%CI = 34-63) (95%CI = 47-77) (95%CI = 41-67)
Pain symptoms before operation® 18 (38.3%) 21 (52.5%) 21 (36.8%) 0.26

(95%CI = 27-49)

(%95CI = 41-63)

(%95CI = 26-46)

? Data were analyzed by chi-square test
° Data were analyzed by ANOVA test (post hoc test Scheffe)
¢ Data were analyzed by ANOVA test (Kruskal-Wallis)

Also, cyst formation occurred in the letrozole group as
follows: functional cyst developed 24.3% in the letrozole
group but only 2.5% in triptorelin group and none of the
case—control group (P = <0.001). Regarding the func-
tional cyst formation, there were statistically significant
differences between patients who took letrozole and those
who did not.

Comments

Surgery is usually the fundamental step in the management
of advanced stages of endometriosis to reduce symptoms
and treatment of subfertility, especially when there is
mechanical distortion of the pelvis and reconstruction of
normal pelvic anatomy is obligatory. Furthermore, many
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Table 2 Overall pregnancy and recurrence rate among three groups

Variable Letrozole Triptorelin Case control P value
Total no. of patients 47 40 57 -
The patients who conceived (no. %)* 11 (23.4) 11 (27.5) 16 (28.1) 0.85
(95%CI = 13-33) (95%CI1 = 16-38) (95%CI = 23-33)
Mean interval from laparoscopy 55+26 5.02 £4.02 59136 0.6
to pregnancy (months)” (95%CI = 4.61-6.09) (95%CI = 5-6.73) (95%CI = 5-6.8)
Overall recurrence(no. %)* 3(6.4) 2 (5 3(5.3) 0.48

(95%CI = 0-13.5)

(95%CI = 1.8-11.8) (95%CI = 6.3-11.16)

* Data were analyzed by chi-square test
" Data were analyzed by ANOVA test

studies suggest that laparoscopic surgery of endometriosis
is superior to laparotomy in many aspects due to low
morbidity, decreased cost, and possibility of adhesion
recurrence. In addition, diagnosis and treatment can be
performed concomitantly, and the patients do not need to
wait for a long time and undergo potential side effects of
medical treatment [11]. Surgical management of infertile
women with minimal and mild endometriosis is contro-
versial. Some studies suggest that surgery has no advan-
tages over expectant management [14], but others propose
that laparoscopic surgery in even early stages of endome-
triosis would result in higher pregnancy rates compared
with expectant management [15]. The recurrence of
endometriosis after surgery is still an unsolved problem
and the effectiveness of medical treatment is still contro-
versial [3-7].

Medical treatment has been purposed to eradicate
endometriosis lesions, in two ways. First through immu-
nomodulated agents such as TNF (o) binding protein,
recombinant interferon-o2f, iaxorbine, leukotriene recep-
tor antagonists, anti-inflammatory agents such as pentox-
ifylline inhibition of matrix metalloproteinase (MMPS) and
second through hormonal agents including estrogen—
progesterone combinations, progesterone alone, antipro-
gesterone agent, danazol, gonadotropin releasing hormone
agonist agents [16].

Preoperative medical treatment has been suggested to
improve pregnancy rate and reduce symptom recurrence
and volume of nodular cyst size. A study has suggested
treating the patients by a 3-month course of GnRH agonist
prior to operation to reduce vascularization and nodular
cysts size [17]. Another study showed that hormonal
therapy prior to surgery improved the score in endometri-
osis but no effects were shown on the pain relief after
surgery. Although, the excision of deep rectovaginal
endometriosis together with preoperative medical treat-
ment can decrease the likelihood of recurrence of the dis-
ease and its symptoms, there is no convincing evidence that
the medical treatment before surgery improves either pain

@ Springer

control or fertility ratio compared to the plain only surgical
treatment method [18].

Postoperative medical therapy has been more contro-
versial. Some studies showed that GnRH agonist postop-
erative treatment resulted in diminishing pain scores and a
delay of symptom recurrence for more than 12 months
[3, 4]. It has been reported by Lemay and colleagues [8]
that pain resolved in 70% and improvement in discomfort
in 15% of 24 subjects after 2—4 months of treatment with
buserelin. Also a significant reduction in implant volume
occurred as early as 2 weeks after initiation of treatment in
rat model by Zanagnolo et al. [9]. However, recent research
could not show any effects of post-surgery hormonal
treatment on reducing symptoms and signs compared with
surgery alone or surgery placebo [7]. There are few studies
designed to evaluate the relation between postoperative
medical therapies with subfertility because it prevents
conception and postpones pregnancy since the golden time
for pregnancy is only 6-12 months after conservative
surgery [3, 4].

Considering symptom and sign recurrence, our trial
showed 6.4% in group 1, 5% in group 2, and 5.3% in group
3 (P =048), which was not statistically significant
(Fig. 1). Although in our study we may have underdiag-
nosed the recurrence of endometriosis (due to the patient
complaints and sonographic documents of recurrence), but
we did not operate the patients for second look surgery
because of the patients displeasure and also regarding some
studies which have not shown significant efficacy for sec-
ond look surgery [19]. Regarding the effectiveness of
estrogen-lowering postoperative medical treatment, some
randomized controlled trials have been done. In a research
on symptom recurrence, those who received 3-month
therapy of GnRH analogue as interventional group were
compared with the case control. They found that disease
recurrence was 9% in both groups [5]. Another study had
reported approximately the same results, i.e., 23% in
patients who received danazol versus 31% in those who did
not receive any medication [6]. Also, one research found
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Table 3 Comparison of recurrence and pregnancy rates in the stage/specific groups of the control and interventions group
Stage of Variable Letrozole Triptorelin Case control P value
endometriosis
I-IT (no. %) Pregnancy rate 5 (20.8) 4 (26.7) 8 (30.8) 0.72%
(95%CI = 4.2-37.3) (95%CI = 7.7-44.3) (95%CI = 12.7-48.82)
Recurrence No No No
II-IV (no. %) Pregnancy rate 6 (26.1) 7 (28)1 8 (25.8) 0.98%
(95%CI = 7.7-44.3) (95%CI = 10.02-45.9) (95%CI = 10.13-41.48)
Recurrence 3(6.4) 2 (5) 3(5.3) 0.48%

(95%CI = 0-13.5)

(95%CI = 1.8-11.8)

(95%CI = 6.3-11.6)

4 The P value was obtained by chi-square test

400 pg/day nasal naferlin for 3 months after surgery did
not improve short-term pelvic pain [7]. One recent study
comparing 3-month administration of triptorelin with pla-
cebo mentioned that the argument is in contradiction to the
results of some studies [3, 4] which resulted in prescribing
estrogen-lowering postoperative medication has useful
effects, particularly significant delay of endometriosis
symptoms recurrence. One study has illustrated that 31% of
the patients treated with GnRH analogue for 6 months
needed a substitute therapy for pain recurrence as com-
pared with 57% of the patients allocated to postoperative
placebo [14]. Another research using meta-analysis con-
cluded that the time of symptoms recurrence was longer in
GnRH analogue group (P < 0.001) [8].

One pilot study prescribed 6 months of letrozole for 10
patients suffering from severe pelvic pain, who had not
responded to previous medical and presacral neurectomy.
They concluded that post-operation medical treatment with
letrozole should be considered in patients with endome-
triosis (P < 0.001) [20]. In another research by adminis-
trating anastrazole to 15 premenopausal patients with
documented refractory endometriosis and chronic pelvic
pain statistically pain relief was achieved in about 93% of
them (P < 0.005) [21]. After publishing the results from
these researches, one prospective study was designed to
treat 12 patients with rectovaginal endometriosis, which
were resistant to treatment. After 1 month of letrozole
therapy, the patients’ symptoms decreased dramatically in
11 cases but pain recurred quickly at 3 months of follow-
up after discounting their medication [22].

Our findings regarding pregnancy rate were 27.5% in the
triptorelin group and 28.1% in the case control group
(P = 0.72, Table 2). The results of our trial do not confirm
significant additional benefits of 2-month administration of
GnRH analogue post-laparoscopic surgery. Pregnancy rate
in one study was 33% in the interventional group and 40%
in the control whereas another research showed 55% in
patients who received medicine while 50% in the case
control. No statistically significant difference was revealed
between interventional groups compared with case control

[5, 6]. There are investigations which reported that
administering postsurgical therapy postpones conception
rate in the interventional group compared with case control
[3, 4]. Three month administration of triptorelin did not
reveal any benefits over placebo in 60 patients in preg-
nancy rate [7].

Pregnancy rate was 23.4% in the letrozole group and
28.1% in the case control (P = 0.72, Table 3). There was
no statistically significant difference between treatment and
case control. As mentioned earlier, this study is the first
research undertaken to evaluate the effect of postoperative
letrozole treatment in pregnancy rate of patients with
endometriosis.

It should be noted that although suppressing ovulation
for some months after surgery in women with endometri-
osis who complained about pelvic pain poses desirable
effects [3, 4], approximately all of them believe that
postoperative therapy should be avoided in those wanting
children [3-7]. In fact, it has never been proven to have
additional benefits but it causes delay in conception
because patients are unable to conceive during medical
treatment.

There were controversies regarding different stages of
endometriosis and pregnancy rate. While some articles
stated that the result of surgery in infertility relief is
probably related to the severity of endometriosis, there are
some researches showing negative correlation between the
stage of endometriosis and the overall cumulative preg-
nancy rate after laparoscopy [23]. This negative relation
seems statistically significant, especially when the revised
scores are more than 70 [23]. The rate of pregnancy among
different stages of endometriosis was comparable in our
study. Pregnancy rate in letrozole group was 20.8% in
stages I and II, 26.1% in stages III and IV. These results
were 26.7% in stages I and II, 28% in stages III and IV in
triptorelin group versus 30.8% in stage I and II, 25.8% in
stage III and IV in the case control group, (P = 0.72,
Table 3). One of the earlier prospective studies showed the
same pregnancy rates in different stages of endometriosis
by using pentoxifylline with case control (36.5 and 35.6%,
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respectively, P = 0.83) [16]. This fact has also been shown
in another retrospective study that pregnancy rate among
four stages of endometriosis becomes comparable [24].

Looking at the relationship of disease stages with
recurrence of endometriosis, we found a direct association
between them (P = 0.008). The rate of symptom recur-
rence increases with the stage of disease and duration of
follow-ups. This fact has also been shown in another article
which revealed that 5 years after completion of treatment,
recurrence rate for minimal to mild disease was 37 and
74.6% for moderate to severe endometriosis [2]. The stage
of disease at initial diagnosis of laparoscopy was signifi-
cantly associated with a higher degree of pain recurrence at
follow-ups [2, 25].

In summary, this study shows that pregnancy rates were
comparable in patients taking either letrozole or triptorelin
for 2 months versus the case control. Also the recurrence of
symptoms and signs was comparable among the 3 groups.
Therefore, considering the cost and side effects of short-
term medications, taking post-operation drugs is not
recommended.

Use of the statistics

We used chi-square test and ANOVA (Kruskal-Wallis
H test) in our statistical analysis of the results to compare
the 3 groups, and a P value less than 0.05 was considered
significant.

Conflict of interest None.
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