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Non-Invasive Isthmocele Treatment: A New Therapeutic 
Option During Assisted Reproductive  

Technology Cycles?

Ali Sami Gurbuza, b, d, Funda Godec, Necati Ozcimena

Abstract

Background: The objective of the study was to evaluate a new medi-
cal treatment strategy for infertile patients with isthmocele.

Methods: This was a retrospective evaluation of the records of infer-
tile patients with symptomatic isthmocele who received non-invasive 
isthmocele treatment (NIIT) before in vitro fertilization (IVF) treatment 
cycles. Isthmocele volumes were measured before and after NIIT. The 
IVF results and isthmocele-related complaints were also analyzed. The 
patients were treated with a depot gonadotropin-releasing hormone 
agonist for 3 months before frozen-thawed embryo transfer cycles.

Results: The mean isthmocele volume was 471.06 ± 182.81 mm3 
(range: 289.43 - 765.4 mm3) in fresh cycles, but was reduced to 47.94 
± 29.48 mm3 (range: 18.70 - 105.6 mm3) in frozen-thawed cycles (P 
< 0.05). Intrauterine fluid was observed in two patients during fresh 
cycles, but was absent after NIIT during frozen-thawed cycles. There 
was no brown bloody discharge on the tip of the embryo transfer cath-
eter in any case after NIIT. Two patients became pregnant and under-
went term cesarean delivery (25%).

Conclusions: NIIT can serve as an alternative pretreatment option for 
patients with isthmocele during IVF cycles.

Keywords: GnRH analogue; Isthmocele; Infertility; Non-invasive 
treatment

Introduction

Cesarean section delivery rates have increased worldwide over 

the last two decades, reaching 53% in Turkey [1]. Cesarean is 
a major obstetric operation that can result in serious complica-
tions and morbidity. One such complication is cesarean scar 
defect, also known as isthmocele or niche [2, 3]. Isthmocele is 
a pouch defect located on the anterior wall of the uterine isth-
mus. Transvaginal ultrasonography and saline infusion sonog-
raphy are highly sensitive methods for detecting myometrial 
defects, and can be applied in an office setting [4, 5]. The prev-
alence of isthmocele was reported as 24-70% on transvaginal 
ultrasound [6].

The exact pathophysiological mechanism underlying 
isthmocele is not known, but the most likely causes are sur-
gical, i.e. uterine incision and closure. Insufficient incision 
into cervical tissue, incomplete closure of the uterine wall and 
use of locking sutures have been suggested as risk factors for 
isthmocele [7]. Double-layer closure was reported to decrease 
the incidence of isthmocele in previous reports [7-9]. Further-
more, certain patient-related factors may increase adhesion 
formation or impair wound-healing, particularly in women 
with a retroverted uterus [10].

Isthmocele was first noted in hysterectomy specimens in 
1995 by Morris, who coined the term “cesarean scar syndrome” 
for cases of postmenstrual bleeding, secondary infertility and 
pelvic pain [11, 12]. The pathological findings of isthmocele, 
as confirmed in cesarean scar defect hysterectomy specimens, 
are inflammation, endometrial glands, fibrosis, necrosis, ad-
enomyosis and endometriosis [11]. Chronic pelvic pain and 
dysmenorrhea can occur along with endometriosis [13]. The 
estimated risk of subsequent infertility in isthmocele cases was 
reported at 4-19% [14, 15]. However, the extent of the rela-
tionship between secondary infertility and isthmocele remains 
open to question. Both uterine and cervical factors have been 
implicated in infertility. Accumulation of menstrual blood in 
the pouch may reduce cervical mucus quality and obstruct 
sperm passage; it can also result in retrograde flow through the 
uterus, where this retained blood may be related to infection 
even in cases of chronic endometritis. Thus, chronic endome-
tritis can result in implantation failure of embryos [15-19].

The treatment options for isthmocele include laparoscop-
ic, hysteroscopic and vaginal surgery. Most of the symptoms, 
such as postmenstrual spotting and pelvic pain, were signifi-
cantly decreased after surgical treatment in previous reports. 
Hysteroscopic repair of the isthmocele is the most common 
approach for treating infertile patients, but no previous studies 
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have compared the available treatment options for secondary 
infertility [13, 16, 20-22].

Notably, there is no approved medical treatment for pa-
tients with secondary infertility. As mentioned above, endo-
metriosis is among the pathological findings in isthmocele; 
therefore, we thought that medical treatment of this symptom 
may be beneficial in patients with secondary infertility. The 
treatment options for infertile patients with endometriosis in-
clude intrauterine insemination and in vitro fertilization (IVF), 
depending on the severity of the disease. When IVF is chosen, 
prolonged (≥ 3 months; ultralong protocol) pituitary down-
regulation using a gonadotropin-releasing hormone (GnRh) 
agonist is recommended [23]. In a previous meta-analysis, an 
ultralong protocol was reported to increase the pregnancy rate 
four-fold among patients with endometriosis [24]. GnRh ago-
nists are preferred for treating the symptoms of endometriosis 
because they suppress menstruation. Therefore, non-invasive 
isthmocele treatment (NIIT) may be an alternative to surgery 
for isthmocele before IVF. In the present study, we evaluated 
the NIIT outcomes of eight patients with isthmocele during 
IVF cycles and reviewed the relevant literature.

Materials and Methods

We performed a retrospective review of the medical records of 
eight infertile patients who received NIIT before IVF cycles. 
All of the included patients presented to Novafertil IVF Center 
between September 2016 and September 2018. This study was 
a retrospective case series, and Novafertil IVF Center Institu-
tional Review Board (IRB) approval was obtained before the 
beginning of study. This study was conducted in compliance 
with the ethical standards of the responsible institution on hu-
man subjects as well as with the Helsinki Declaration.

Patients

The clinical characteristics of the patients are summarized in 
Table 1. Six patients had undergone one previous cesarean sec-
tion, whereas two others had undergone two cesarean sections. 
Case 4 underwent a vaginal delivery before cesarean section. 
All of the patients exhibited postmenstrual bleeding and sec-
ondary infertility. The etiological factors of infertility were as 
follows: tubal factor infertility in four patients (two of whom 
underwent tubal ligation); male factor infertility in three pa-
tients; and unexplained infertility in one patient. The mean 
age of the patients was 35 years (range: 29 - 39 years). Seven 
patients had a history of previous IVF treatment failure after 
cesarean section.

Ovulation induction via NIIT

All of the patients underwent GnRh antagonist treatment. Ovar-
ian stimulation with recombinant follicle stimulating hormone 
(FSH) was started on day 2 of menstruation. When the leading 
follicle exceeded 14 mm in length, a gonadotropin antagonist Ta
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(Cetrotide, 0.25 mg; Merck, Kenilworth, NJ, USA) was started 
and human chorionic gonadotropin (hCG; Ovitrelle, 250 µg; 
Merck) was administered when there were at least two follicles 
> 18 mm in length. Transvaginal ultrasound-guided follicular 
aspiration was performed at 36 h after hCG injection. All wom-
en underwent transvaginal ultrasonography on the trigger day. 

The height, depth and width of the isthmocele were measured, 
and the volume was calculated (Figs. 1, 2). Residual myome-
trial thickness was also measured on the same day. Ultrasono-
graphic images were taken of each patient. The embryos were 
frozen at 3 days after the intracytoplasmic sperm injection pro-
cedure. The depot GnRH agonist leuprolide acetate (3.75 mg; 

Figure 1. The height and width of the isthmocele measurement.

Figure 2. The depth of the isthmocele measurement.
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Lucrin Depot, Abbott, Istanbul, Turkey) was administered to 
all patients on day 1 following three consecutive months. Oral 
estrogen (Estrofem, three times daily) treatment was started at 
20 days after the last GnRH analog dose. When the endome-
trium became suitable for embryo transfer, the isthmocele vol-
ume was remeasured and new ultrasonography images were 
acquired (Fig. 3). Embryo transfer was performed at 3 days 
after progesterone administration. A pregnancy test was per-
formed on day 12 after embryo transfer. The pregnant patients 
were followed up and infants were delivered by cesarean sec-
tion. All patients were managed by the same clinician.

Statistical analysis

The statistical analysis was performed using SPSS software 
(version 20.0; SPSS Inc., Chicago, IL, USA). For the statisti-
cal methods, for paired comparison between groups Wilcoxon 
signed rank test was used. A two-sided P-value < 0.05 was 
considered significant.

Results

The IVF results of the patients are summarized in Table 2. The 
mean myometrial thickness was below 3 mm (range: 0.8 - 2.6 
mm) in all patients. The mean isthmocele volume was 471.06 
± 182.81 mm3 (range: 289.43 - 765.4 mm3) in fresh cycles, but 
was reduced to 47.94 ± 29.48 mm3 (range: 18.70 - 105.6 mm3) 
in frozen-thawed cycles (P < 0.05). These data are shown in 
Table 2 and residual myometrial thickness data are shown in 
Table 1. Intrauterine fluid was observed in two patients on 

fresh cycles, but not in patients on frozen-thawed cycles, after 
NIIT. There was no brown bloody discharge on the tip of the 
embryo transfer catheter in any case after NIIT. All patients 
had a retroverted uterus.

Two patients became pregnant and underwent term cesar-
ean delivery (cases 5 and 7). Six patients had negative results 
for B-human chorionic gonadotropin (bhCG). Case 5 had a 
negative result on a previous IVF cycle but became pregnant 
after NIIT. Her isthmocele was excised and sutured primarily 
during cesarean section; the scar tissue was 7.3 mm in size at 
4 months postpartum. Pregnancy was achieved in case 7 and 
her isthmocele was also excised and repaired during cesarean 
section; the scar tissue was 9.4 mm in size at 4 months postpar-
tum. Neither of these patients exhibited postmenstrual bleed-
ing after the operation.

Discussion

Isthmocele is a common complication after cesarean section. 
With the increasing use of cesarean section worldwide over 
the last two decades, awareness of this complication and re-
lated issues has become more important. Currently, surgical 
treatment of symptomatic isthmocele is preferred over expect-
ant or medical management. Hysteroscopic, laparoscopic and 
vaginal approaches represent the current surgical options, but 
there is no evidence regarding which method is most effective.

Hysteroscopy is currently the first choice treatment be-
cause it is minimally invasive and yields good therapeutic 
results [16]. Hysteroscopic isthmoplasty is performed by re-
section of the cephalad and caudal margins and ablation of 
the isthmocele cavity [16]. This operation has the advantage 

Figure 3. The view of the isthmocele before embryo transfer.
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of a relatively short duration, but uterine perforation and in-
jury to adjacent organs are potential complications. Moreover, 
the risks of cervical insufficiency and uterine rupture in fu-
ture pregnancies are not known. Therefore, if the myometrial 
thickness is less than 3 mm over the isthmocele, a vaginal, 
laparoscopic, or robotic-assisted approach is recommended to 
strengthen the anterior wall [25].

Laparoscopic surgery has been considered a good option 
to obtain an optimal view during dissection of the vesico-vag-
inal space, and for avoiding bladder injuries [13]. However, 
the long duration of the operation and necessity for surgical 
experience are disadvantages of this surgery, and the treatment 
outcomes reported in the literature are equivocal. According 
to Drouin et al, recovery of residual myometrium was unre-
markable and infertility was not resolved after laparoscopic 
repair of the isthmocele [26]. Elsewhere, it was reported that 
symptoms were not resolved in 18.2-36.4% of patients after 
laparoscopic surgery [27]. Vaginal surgery is another option, 
involving excision of scar tissue and primary suturation via 
the vaginal route. The lower cost and shorter duration of this 
operation constitute its main advantages, but the narrow surgi-
cal space can be problematic for inexperienced clinicians [28-
30]. However, consensus is lacking because no studies have 
compared the different surgical approaches for patients with 
isthmocele.

All of the aforementioned treatments are surgical in na-
ture, and thus carry an inherent risk of complications. Accord-
ingly, medical treatment may be a safer option to address the 
symptoms of isthmocele, which are mostly related to menstru-
ation such that suppression of bleeding may be beneficial. Oral 
contraceptives, progesterone and GnRH agonists are rational 
options for suppression of bleeding and symptom relief. Inter-
estingly, only one study in the literature compared hormonal 

treatment with hysteroscopic surgery. In that study, one group 
of patients with menstrual complaints received ethinyl estra-
diol-gestodene and a second group underwent hysteroscopic 
isthmocele repair. The primary outcome was postmenstrual 
abnormal uterine bleeding (PAUB). Although PAUB and pel-
vic pain were resolved in both groups, the hysteroscopy group 
experienced fewer days of menstrual bleeding [12].

Histopathologic evaluation of cesarean scar defect re-
vealed that, in some cases, endometriosis was present on the 
scar defect [19, 31]. The blood in the isthmocele may origi-
nate from menstrual blood in the uterus or endometriosis in 
the scar region [25]. Such blood, as well as mucus, was shown 
to be related to sperm penetration problems and implantation 
defects [32, 33]. An ultralong protocol was reportedly as-
sociated with higher pregnancy rates in patients with endo-
metriosis [20]. Furthermore, long-term downregulation with 
GnRH agonist treatment was related to clinical improvement 
of pelvic pain, dysmenorrhea and dyspareunia. Taketani et al 
reported that GnRH agonist treatment reduced peritoneal fluid 
concentrations of interleukin-1 and tumor necrosis factor in 
patients with endometriosis to levels below those in untreated 
controls [34]. A beneficial effect of GnRH agonist therapy on 
natural killer cell activity was also reported by Garzetti et al 
[35]. Histologic evaluation revealed chronic inflammatory 
infiltration in the majority of isthmocele patients [12]. This 
hemorrhagic fluid pools in the uterine cavity and thus impairs 
implantation of the embryo, similar to hydrosalpingeal fluid 
(which was shown to be related to implantation defects in 
IVF cycles) [36]. As with an ultralong protocol, GnRH ago-
nist downregulation therapy for at least 3 months attenuates 
blood accumulation in the isthmocele and endometriosis in 
the scar tissue. Thus, if reproductive treatment is planned in 
an isthmocele patient, NIIT could be a useful option. Another 

Table 2.  In Vitro Fertilization Treatment Results and Isthmocele Volumes of the Patients

Case
Gonado-
tropin dose 
(total unit)

M2 
oocyte

Fer-
tilize 
oocyte

Embryo 
transfer

Duration 
ultralong 
process (days)

Embryo 
grade

Fresh cycle nish (height 
× depth × width) (mm)
volume (mm3)

FET cycle nish (height 
× depth × width) (mm)
volume (mm3)

Pregnan-
cy test

1 2,400 14 8 2 95 1.2 14.4 × 5.1 × 4.2
308.4

13 × 2.6 × 2.1
70.98

Negative

2 3,375 10 6 2 90 1.1 13 × 5.7 × 5.1
377.91

11 × 3.2 × 3
105.6

Negative

3 3,000 8 3 2 83 2.2 12.1 × 5.2 × 4.6
289.43

9 × 2.1 × 2.1
39.69

Negative

4 2,200 9 3 2 74 2.2 17.2 × 8.9 × 5
765.4

14 × 2.1 × 1.5
44.1

Negative

5 1,600 3 3 2 84 2.2 13.3 × 5.1 × 4.5
366.28

9 × 1.5 × 1.5
20.25

Positive

6 4,200 6 2 2 75 2.2 14 × 5.7 × 5.5
438.9

8.5 × 2 × 1.1
18.7

Negative

7 3,150 6 4 2 113 1.2 16.5 × 8.5 × 5.2
729.3

11 × 4 × 1.3
57.2

Positive

8 2,250 15 12 2 83 2.2 15.1 × 6.8 × 4.8
492.86

10 × 1.5 × 1.8
27

Negative

FET: frozen embryo transfer.
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important phenomenon is the brown bloody discharge ob-
served on the tip of the embryo transfer catheter after embryo 
transfer in most isthmocele patients. The origin of this dis-
charge is the liquid inside the uterine cavity (Fig. 4). We noted 
no such discharge in any case treated with NIIT in this study. 
Also, there was neither postmenstrual spotting nor blood ac-
cumulation in the isthmocele in our patients after treatment. 
Frozen-thawed embryo transfer may be a better option than 
fresh embryo transfer in isthmocele cases. Estrogen levels in 
frozen embryo transfer cycles are lower than those in fresh 
cycles, which in turn lead to lower levels of secretion and fluid 
accumulation in the uterine cavity.

Accumulated blood and fluid may be related to infection 
and chronic endometritis in isthmocele cases. This inflam-
matory process can resemble hydrosalpinx and endometrio-
sis. Escherichia coli was detected at higher than normal lev-
els in the menstrual blood of patients with endometriosis in 
studies of endometrial microbiota [37]. Furthermore, it was 
reported that levels of bacteria from the Streptococcaceae 
and Staphylococcaceae families were significantly elevated 
in the cystic fluid of women with ovarian endometrioma 
compared with those in controls [38]. Taken together, these 
results support an association between chronic endometritis 
and endometriosis [38, 39]. Unfortunately, we did not per-
form endometrial biopsy to confirm chronic endometritis 
and endometriosis because our aim was to apply only non-
invasive treatment.

Major limitations of the present study were the small sam-
ple size and lack of control group. The pregnancy rate was 
25% after NIIT combined with assisted reproduction, which 
was lower than hypothesized. However the sample size is too 
small for making a judgement about the pregnancy rates. Also 

we cannot be sure about the naturel improvement of the condi-
tion with time since there is not any control group. Another 
important concern might be management of all patients by the 
same clinician which can yield a bias in the measurements and 
assessment of clinical outcomes. We preferred only one author 
for the management of these patients. Because interobserver 
variability might yield a a greater bias. Lastly this is a pilot 
study of an alternative treatment for isthmocele cases and NIIT 
may represent a new avenue for the treatment of infertility pa-
tients with isthmocele.

In conclusion, NIIT could serve as an alternative pretreat-
ment option during IVF cycles for patients with isthmocele. 
Further prospective controlled studies with larger populations 
are needed to confirm the utility of NIIT in isthmocele cases.
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