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ABSTRACT

Objectives: Isthmocele has been implicated as a causal factor in patients with secondary infertility. We aimed to investigate the diagnostic effect of saline
infusion sonography using solid embryo transfer catheter in patients suffering from secondary infertility. Materials and Methods: Sixteen patients who
applied for infertility evaluation at the Center for Human Reproduction and Infertility of Ankara University and were suspected to have isthmocele on stan-
dard vaginal ultrasonographic evaluation were enrolled in the study. All patients were then subjected to saline infusion sonographic evaluation to confirm
the diagnosis and measure the base width and area of the isthmocele, and myometrial thickness if confirmed. Results: The mean age of the patients was
37.743.7, mean gravida was 2.7+1.4, and mean parity was 2.0+0.8. The mean procedure time was 4.1£1,1min. Among the patients, 13 underwent one pre-
vious cesarean section, and three experienced two cesarean births. The mean duration of secondary infertility was 19.18 months. Apart from infertility, 10
patients (62.5%) suffered from intermenstrual bleeding, eight (50%) suffered from prolonged bleeding, and six suffered from mucous discharge (%37.5).
The mean measured isthmocele base width was 5.6+1.6 and 10.1£2.4 mm (p<0.001), isthmocele area was 21.2+5.2 vs. 38.7£10.2 mm2 (p<0.001), and resid-
ual myometrial thickness was 5.4+2.5mm and 4.8+2.1mm (p=0.49) before and following saline infusion sonography respectively. Conclusions: The con-
tours and area of isthmocele and residual myometrial thickness can be more clearly depicted by saline infusion sonography, especially in patients with a
suspicious diagnosis during routine transvaginal ultrasound examination. Saline infusion sonography using an embryo transfer catheter is a safe and easy
procedure that may aid in the diagnosis of isthmocele and in tailoring the optimal treatment approach in patients suffering from secondary infertility.
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OZET

Amag: Istmosel, sekonder infertilitesi olan hastalarda etiyolojik bir faktér olarak suglanmugtir. Sekonder infertilitesi olan hastalarda solid embriyo trans-
fer kateteri kullanilarak salin inflizyon sonografisinin tanisal etkisini aragtirmay1 amagladik. Gere¢ ve Yéntem: Caligmaya Ankara Universitesi Ureme
Saglig1 Teshis ve Tedavi Merkezi'ne infertilite degerlendirmesi i¢in bagvuran ve standart transvajinal ultrasonografik degerlendirmede istmosel siiphesi bu-
lunan 16 hasta alindi. Daha sonra tiim hastalar, teshisi dogrulamak ve istmoselin taban genisligini ve alanini ve dogrulanirsa myometriyal kalihgi 6lgmek
icin salin infiizyonu sonografik degerlendirmesine tabi tutuldu. Bulgular: Hastalarin yag ortalamasi 37.743.7, ortalama gravida 2.7+1.4 ve ortalama parite
2.0+0.8 idi. Ortalama iglem siiresi 4,1+1,1dk idi. Hastalardan 13'tine daha 6nce bir sezaryen, tigiinde iki sezaryen dogum hikayesi mevcuttu. Ortalama
sekonder infertilite siiresi 19.18 ayd. Infertilite diginda 10 hastada (%62.5) intermenstriiel kanama, sekiz hastada (%50) uzamis menstrual kanama ve alt:
hastada (%37.5) mukus akintist meveuttu. Olgiilen ortalama istmosel taban genisligi 5.6+1.6 ve 10.12.4 mm (p<0.001), istmosel alan1 21.2+5.2'ye karstlik
38.7+10.2 mm2 (p<0.001) ve rezidiiel myometrial kalinlik 5.4+2.5 mm ve 4.8 idi. Sirastyla salin inflizyon sonografisinden 6nce ve sonra 5.4+2.5mm and
4.8+2.1 mm (p=0.49) idi. Sonu¢: Ozellikle rutin transvajinal ultrason muayenesi sirasinda siipheli tan1 konulan hastalarda istmosel konturlari, alani ve
rezidiiel myometrial kalinlik salin infiizyon sonografi ile daha net olarak gosterilebilir. Embriyo transfer kateteri kullanilarak salin inflizyon sonografisi,
istmosel teshisine ve sekonder infertiliteye sahip hastalarda optimal tedavi yaklagimini uyarlamaya yardimet olabilecek giivenli ve kolay bir prosediirdiir.
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The incidence of cesarean section has continued
to increase gradually worldwide over the last
decades, and now accounts for almost 1 in 5 of all
childbirths.! Worldwide cesarean section rates raised
from around 7% in 1990 to 21 % today, which is even
projected to continue rising in the following years.
The cesarean rate is as high as 43% in Latin America
and Caribbeans. Overuse of cesarean birth may have
some gynecological consequences in the long term in
addition to wasting human and financial resources.
Thus, optimizing cesarean delivery use is a global
concern and a challenge in public health.!

In the year 1961, Poidevin first described a
wedge-shaped defect using hysterosalpingography.”
Monteagudo et al. defined the term “niche” in 2001,
but the condition has also been termed a sacculation,
isthmocele, a cesarean/postcesarean scar defect, scar
pouch, and pouch-like diverticulum by various au-
thors at the site of cesarean scar in the anterior wall of
the lower uterine segment.’* In the year 2019, the
“European Niche Taskforce” published a document
using the term uterine niche; in which it was defined
as an indentation at the site of the cesarean incision
with a depth of at least 2 mm.> According to Delphi
consensus, the niche is subclassified as simple niche,
simple niche with one branch, and complex niche.’

The presence of isthmocele has been widely linked
to some gynecological disorders, including abnormal
bleeding, pelvic pain, dyspareunia, and recently infer-
tility. The incidence of isthmocele has been reported be-
tween 24-84% in various studies in women with
previous cesarean sections. The results differ according
to the number of previous cesarean section, whether the
patient is symptomatic, and according to diagnostic tool
use, such as ultrasonography, magnetic resonance imag-
ing, hysterosalphingography of sonohysterograhpy.

I MATERIALS AND METHODS

Sixteen patients who applied to the Center for Human
Reproduction and Infertility of Ankara University for
secondary infertility evaluation between January
2020 and March 2022 were enrolled in the current
study. This study was approved by the institutional
review board and written informed consent was re-

ceived. All enrolled patients had at least one previ-
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ous cesarean section and were suspected to have
isthmocele on vaginal ultrasonographic evaluation
during initial infertility workup. Then all patients
were subjected to saline infusion sonographic evalu-
ation to confirm the diagnosis and measure the base
width and area of the isthmocele, and residual my-
ometrial thickness, if confirmed. Saline infusion
sonography was performed in the infertility unit of
Ankara University within 3 days following menstrual
bleeding ends using a solid embryo transfer catheter
(Wallace stylet, no 18, Cooper Surgical) (Figure 1).
After vaginal povidone-iodine cleansing without
anesthesia, all patients received 75 mg of intramus-
cular diclofenac sodium (Dicloron amp, Deva,
Tiirkiye) 30 minutes prior to the procedure, and no
antibiotics were used. All procedures were performed
by two experienced operators (MS, BV). The study
was conducted in accordance with the principles of
the Declaration of Helsinki.

I RESULTS

Among the enrolled patients, 13 underwent one pre-
vious cesarean section, and three underwent two pre-
vious cesarean deliveries. The mean duration of
secondary infertility was 19.1 months. Apart from in-
fertility, 10 patients (62.5%) suffered from intermen-
strual bleeding, eight (50%) suffered from prolonged
bleeding and six suffered from mucous discharge
(%37.5). The mean age of the patients was 37.7+3.7,

FIGURE 1: Saline infusion sonography with a solid embryo transfer catheter.
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FIGURE 2: Imaging of isthmocele contours before (a) and following saline infusion sonography(b)

mean gravida was 2.7+1.4, and mean parity was In the English literature, various terms were
2.0+0.8. Excluding four patients with advanced mater- used for the definition including niche, sacculation,
nal age as a causative factor for infertility, no other in- cesarean scar defect, uterine defect or isthmocele.

fertility factor was detected apart from isthmocele in the Although various rates were given ranging between
remaining 12 patients. The mean procedure time was 24-84% according to the diagnostic modality used,

4.1+1,1min and all of the procedures could be per- this indentation is approximately observed in al-
formed in the first attempt. The procedure was well tol- most 60% of women after cesarean section and
erated in all patients without needing an additional around 30% of these experience abnormal uterine
analgesic dose (Figure 2). The mean measured isthmo-  bleeding and postmenstrual spotting which is char-

cele base width was 5.6+1.6 mm and 10.142.4 mm  acterized by brownish discharge at the end of the
(p<0.001), isthmocele area was 21.2+5.2vs. 38.7+10.2  menstruation or blood staining between menstrual
mm? (p<0.001), and the residual myometrial thickness  perjods. There are different classifications for isth-
was 5.4+2.5mm and 4.8+2.1mm (p=0.49) before and ~ mocele. Conventionally, it is classified as “large” if
following saline infusion sonography respectively the size of the defect involves >50% of the my-

(Table 1). Although statistically not significant, the isth- ometrial thickness. Some authors classified it as
mocele area was larger in three patients (24.8 vs. 19.6

mm?) who had two previous cesarean deliveries com-
pared to those having one previous cesarean section.

large when the residual myometrial thickness was
<3 mm; however, others clinically classified them
as large when associated with symptoms such as
I abnormal bleeding, pelvic pain, or infertility.®® It is

DISCUSSION also important to note that large defects are less fre-
In our study group, isthmocele base width, area, and quent, with prevalence reported between 11-45%
residual myometrial thickness were all measured according to the definition used (depth of 50-80%
larger following saline infusion sonography. Saline ~ of the myometrium, or residual myometrium
infusion sonography using embryo transfer catheteris ~ <2.2mm).” In symptomatic women, the prevalence
a safe, simple, and patient-friendly diagnostic tool ~ of uterine niche is higher compared to asymp-
with high accuracy of detecting isthmocele. tomatic women.

TABLE 1: The mean isthmocele base width, isthmocele area, and the residual myometrial thickness before and following
saline infusion sonography

Pre-procedure (meanSD) Post-procedure (meantSD) p
Isthmocele base width {mm) 56x1.6 10.1£24 <0.001
Isthmocele area (mm?) 212452 38.7£10.2 <0.001
Residual myometrial thickness {mm) 54%25 4.842.1 0.49
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The prevalence of isthmocele changes accord-
ing to the time scale imaging procedure is performed
and the imaging modality used.” Some studies re-
ported there might be differences in the measurement
of isthmocele using saline contrast sonohysterogra-
phy whether it is performed at 6-12 weeks or 12
months following cesarean section.'® In our study, we
could not evaluate the accuracy of diagnostic evalu-
ation according to time it was performed, since only
four patients underwent saline sonohysterography
within 20 months of cesarean section all of whom
were of advanced maternal age. In addition to infer-
tility, the leading symptom was intermittent bleeding
followed by prolonged bleeding and mucous dis-
charge in our study group. Of note five patients un-
derwent hysterosalphingography for diagnostic
evaluation of secondary infertility in the previous
work-up; however, findings were unremarkable.

Another ongoing controversy hinges on the op-
timal time of niche measurement within the men-
strual cycle period. While imaging during the
mid-late follicular phase endometrial fluid accumu-
lation due to increasing serum estradiol concentra-
tions in the endometrial cavity may lead to technical
difficulties, imaging during the luteal phase may
compromise implantation. In the current study, all di-
agnostic evaluations were performed within three
days as soon as menstruation ceases to overcome
such technical shortcomings and rule out the possi-
bility of an implanting pregnancy. We could have
completed all of the procedures at the first attempt
without any complication and without needing addi-
tional analgesic dose.

There has been a heavy debate on the risk factors
for the development of isthmocele such as; lower
uterine incision, emergent cesarean section especially
performed after 5 cm of cervical dilatation, single
layer locking sutures, infection formation between
the uterus and abdominal wall, and hematoma for-
mation, increased body mass index and diabetes mel-
litus.®!12 Some studies showed that single-layer
closure resulted in thinner residual myometrium and
increased incidence of large niches than double-layer
closure. In our tertiary referral university hospital all
uterine incisions are closed as a single layer locking
suture using absorbable No:0 Vicryl (Ethicon Inc,
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Somerville, NJ). Although statistically not signifi-
cant, the only notable difference was that the isthmo-
cele area was larger in three patients who had two
previous cesarean births compared to those who un-
derwent one cesarean section.

The increased incidence of infertility is proposed
to be caused by impairment of sperm quality and em-
bryo implantation due to the existence of blood prod-
ucts and mucus within the isthmocele pouch that may
communicate with the endometrial cavity."”* En-
dometrial fluid accumulation is also observed more
with
histopathological studies of isthmocele lymphocytic

frequently in patients isthmocele.'* In
infiltration and capillary dilatation, foreign body giant
cell reaction, fragmentation, and breakdown of the
endometrium within the scar, iatrogenic adeno-
myosis, and polyp formation were observed."” The
epithelium lining the niche shows cystic dilatation,
hybrid endocervical endometrial mucosa typical of
the lower uterine segment with atypic and fibroblas-
tic storm.!® It has been recently suggested that isth-
mocele volume, adjacent myometrial thickness, and
residual myometrial thickness are associated with ab-
normal uterine bleeding. In our study, all six patients
having isthmocele area>20mm? had intermenstrual
bleeding, postmenstrual spotting, and mucous dis-
charge. An optimal delineation of isthmocele con-
tours along with the isthmocele area may aid a more
appropriate classification of gynecological symptoms
associated with the uterine niche.

Various diagnostic modalities have been pro-
posed for the diagnosis of isthmocele, including hys-
terosalpingography, transvaginal ultrasonography,
magnetic resonance imaging, and sonohysterograpy.
It is suggested that the ratio between adjacent and
residual myometrial thickness may be a critical
marker possibly associated with clinical symptoms
and in choosing the most appropriate surgical man-
agement. Existing treatment alternatives include
medical treatment, levonorgestrel-releasing [UD, and
hysteroscopic or laparoscopic isthmocele repair. For
hysteroscopic resection to reduce the risk of bladder
injury, various thresholds of residual myometrial
thickness ranging from 2,5 to 4 mm have been pro-
posed in order to reduce the risk of bladder injury."”
Some authors prefer laparoscopic approach when
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residual myometrial thickness is below 2 mm to de-
crease complications. Therefore, it is of paramount
importance to make an accurate measurement before
scheduling the most appropriate surgical treatment.

I CONCLUSION

Isthmocele contour, area, and residual myometrial
thickness can accurately be depicted using this diag-
nostic modality to choose the most appropriate sur-
gical treatment approach. In patients diagnosed with
secondary infertility without having other definable
risk factors, saline infusion sonography may aid in
facilitating the diagnosis and tailoring the optimal
treatment approach.
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