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Introduction

Uterine niche, also known as uterine isthmocele, caesarean scar defect, and diverticulum, is an emerging
complications of caesarean sections due to defective tissue healing. It occurs in up to 70% of women with
previous caesareans, with 30% being symptomatic. Diagnosis is made radiologically by transvaginal
sonography, saline instillation sonohysterography, or magnetic resonance imaging. The niche is located in
the upper 2/3 cervix and isthmus, with 85% done electively or early labor, and lower 1/3 cervix, done at

advanced dilatation with short cervix.

Prevalence varies between 24-70% with transvaginal sonography (TVS) and 56-84% with gel/saline
instillation sonohysterography (SHG). However, this may be underestimated due to many women being
asymptomatic and clinicians not recognizing niche as a cause of symptoms due to unawareness. A
prospective observational study reported a prevalence of 45.6%, increasing with the number of previous

caesareans.

Potential risk factors for uterine niche include poor healing of the caesarean scar, cervical dilatation of > 5
cm, > 5 hours duration of labor, and advanced foetal station. Lower uterine incision towards the cervix results
in poor healing, as mucus secreted by cervical glands interferes with myometrial approximation. Caesarean
done in advanced labor after cervical effacement and creation of uterovesical fold of peritoneum also

influence the level of uterine incision.
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Predisposing factors for cesarean scar defect

No.
Authors Study type patients  Population Outcome Results
Vikhareva Osser Prospective cohort 108 Previous cesarean Factors increasing the risk of large Cervical dilatation > Scm and station of the presenting
etal. 201021] niche part at caesarean increased the risk.
Retroflexed uterus and duration of active labour > 5
hours associated with a large niche.
Vikhareva Osser Case-control 87 Women who delivered Prevalence Scar defects in 61% (66/108), 81% (3543) and 100%
etal. 2009 23] vaginally (n = 125); (11/11) after one, two and at least three caesareans.
Women with at least one
previous cesarean (n = 162).
Yazicioglu Randomized 137 Previous caesarean Evaluation of two different suturing Full thickness suturing including the endometrium
et al. 2006 30) controlled trial techniques. reduced the rates of uterine niche, Less cervical
dilatation was associated with niche formation.
Hayakawa Prospective cohort 137 Previous caesarean Evaluation of single or double layer Double layer closure decreased the risk. Other factors
etal, 2006 27] closure and other perioperative included increased gestational age at delivery, twin
parameers. pregnancies, premature rupture of membranes and
pre-cclampsia.

Yasminetal. 2012 [13]  Randomized % Previous caesarean Evaluation of different suturing Locking of the first layer in single or double Jayer closure

double blind techniques on scar thickness and was associated with lower myometrial thickness
dehiscence at subsequent caesarean, compared with non-locked double layer closure,

Cecietal. 2012 [10) Prospective cohort 60 Pregnant women who underwent  Single-layer continuous locked No difference in the rate of scar defects (87%). Single-

their first cesarean, closure vs. single layer layer continuous locked closure was associated with
interrupted sutures, larger defects.

Ofili-Yebovi Prospective cohort 324 Previous cesarean and TVS for -~ Risk factors A history of multiple cesareans, retroflexed uterus and

etal. 2008 26 various gynecological the inability to visualize all cesarean scars in women
indications. with previous multiple cesareans were associated with
aniche.

Wangetal, 2009 [17]  Cross-sectional 27 Previous cesarean Association between the size of aniche  Defect size was significantly greater in women with
and uterine position and number of history of multiple cesareans and retroflexed uten.
previous cesarean.

Monteagudo Prospective cohort 44 Previous cesarean and SHG for ~ Association between the number of No comelation between the number of cesareans and the

etal. 2001 [29] various gynecologic indications  previous cesarean surgeries and the size of the niche or the mean thickness of the residual
size of the niche and thickness myometrium,
of the residual myometrium.

Table 1 predisposing factors for cesarean scar defect

Isthmocoele formation can be attributed to various factors, including incision through cervical tissue,
incomplete closure of the CS wound, early adhesion formation, meticulous hemostasis, impaired wound
healing, and genetic factors. These theories help prevent bladder flap, bladder flap, and devascularization,

while ensuring proper closure and avoiding infection and devascularization.
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Figure 1a, 1b

Uterine closure techniques can impact the risk of niche formation. Single-layer, decidua sparing closures can
lead to incomplete closure, with almost 95% of patients with niches having single-layer closure without
closing the peritoneum. A strong myometrial scar with proper anatomical approximation minimizes the risk
of niches. Double-layer uterine closure using non-locking sutures is the optimal closure technique, resulting
in thicker residual myometrium and potentially lower risk of niche formation. Suboptimal surgical
techniques, such as inadequate haemostasis, tissue ischemia, devascularization, and excessive tissue
manipulation, contribute to poor scar healing and adhesions, resulting in niche formation. Adhesion
formation with the abdominal wall and retroflexed uterus also increase counteracting forces, leading to large
niches. Patient factors such as genetic predisposition, gestational diabetes, previous caesarean, advanced
body mass index, and longer active labor prior to emergency caesarean also increase the risk. However, there

is no difference between elective and emergency caesarean.

Clinical Presentation

Post-caesarean niche is a condition where the anterior edge of the niche obstructs the flow of menstrual blood,
leading to post-menstrual spotting and brownish discharge after the end of menstruation. This symptom is
most prevalent in women aged 6-12 months post-caesarean, with 20% experiencing post-menstrual spotting
in women with isthmocele compared to 8.3% without isthmocele. Prolonged bleeding is another symptom,

with impaired menstrual drainage resulting in prolonged flow. Intermittent spotting occurs due to in situ
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blood formation in the niche, resulting in intermenstrual spotting. Pain in women with niche may include
dysmenorrhea, chronic pelvic pain, dyspareunia, or suprapubic pain. Midcycle intrauterine fluid

accumulation may occur due to excess mucus formation by retained blood in approximately 45% of women.

Caesarean scar ectopic pregnancy may implant in the niche, increasing the risk of rupture. Secondary
infertility may be due to chronic inflammation or peri-ovulatory fluid accumulation interfering with sperm
penetration, fertilization, and implantation. Obstetric complications in future pregnancy include increased
risk of scar ectopic, placenta accrete, scar dehiscence, and uterine rupture. Scar abscess, though rare, has

been reported up to 6 years after caesarean, due to residual blood and infected mucus.

Diagnosis

Niches can be visualized in non-pregnant states using various imaging techniques such as TVS, SHG, 3-D
ultrasound, magnetic resonance imaging, or hysteroscopy. Diagnosis is based on an anechoic space at least
1 mm deep, with or without fluid, and at least 2 mm deep in the myometrium at the caesarean scar site.
There is no consensus on diagnostic criteria, but features like residual myometrial thickness (RMT) and
niche size are noted. Large niches are defined when RMT is less than 50% of adjacent myometrium, with a

cut-off of 3 mm. A total defect is defined without residual myometrium.

Figure 2 2-D ultrasound showing uterus, cervix, niche (n) measuring 1 cm, collection in the niche (C) and
bladder (B) (courtesy Prof. Vatsla Dadhwal)
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The uterine niche is a condition where the scar is positioned in the uterus, causing a bulging or retracted
area. It can also be seen as an inward protrusion, outward protrusion, or inward retraction. Other niche
features include concavity, abnormal vascularity, visible serosa, cyst- or polyp-like structure. Surface
hemorrhage (SHG) is more accurate for diagnosing niches, with higher prevalence, identification of larger
niches, and thinner residual myometrium. SHG is the investigation of choice, especially at 6-12 weeks post-
partum when the scar is incompletely healed. Treatment is indicated for symptomatic women with
secondary infertility, previous scar ectopic, recurrent miscarriage, AUB, and post-menstrual spotting.
However, the efficacy of treatment is yet to be ascertained, and routine repair of the incidentally diagnosed

niche without future childbearing plans is not recommended.

Treatment options for a uterine niche are as follows: Medical Treatment

Hormonal therapy relieves AUB symptomatically, while oral contraceptives are suitable for non-pregnant

women. LNGIUS does not decrease menstrual length.

Uterine Sparing Surgical Treatment

Conservative surgical interventions should be considered after eliminating other causes of presenting
symptoms. Options include resection by hysteroscopic route or excision plus repair by transabdominal
(laparotomy, laparoscopic, robotic) or vaginal route. Hysteroscopic niche resection involves resection of only
distal rim, or both distal and proximal edges with a resectoscope using bipolar or unipolar current, and
coagulation of fragile vessels at the base or entire niche with a ball electrode. Resection facilitates drainage

of menstrual blood but increases niche size.

Complications of hysteroscopic niche resection include uterine perforation, bladder injury, cervical
incompetence with proximal rim resection, and uterine rupture in subsequent pregnancies. Bladder safety

can be ensured by intraoperative ultrasound guidance and filling bladder with methylene blue.

Niche repair is the preferred method when RMT is < 3 mm and essentially involves identification of defect,
excision of fibrotic tissue from the edges, and re-approximation in two layers. Simultaneous hysteroscopy,
Hegar’s dilator, intracervical foley’s catheter, transvaginal or transrectal ultrasound can aid identification.
Vervoort’s technique involves laparoscopic repair combined with hysteroscopy with round ligament

plication in extremely retroflexed uterus, using hyaluronic acid as adhesion barrier.
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Transabdominal route is preferred for large defects, especially if residual myometrium is < 3 mm, as bladder
can be mobilized out of the surgical field offering better niche visualization with lesser bladder injury. It is a
better approach for women desiring future pregnancy since uterine wall thickness and strength increase.
Among transabdominal routes, laparoscopy and robotic surgery offer advantages of being minimally invasive

with lesser morbidity.
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Figure 3 Intraoperative findings of transabdominal repair a bulge prior to incision, b after incision over
niche, c after excision of fibrotic tissue from theniche edges (courtesy Prof. Vatsla Dadhwal)

Hysterectomy is a surgical procedure that provides definitive treatment for niche-related gynecological
symptoms.

Outcomes of Surgical Management of Post-caesarean Niche

Hysteroscopic niche resection can significantly reduce post-menstrual spotting and pain in 72.4% of cases,
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with complete resolution in 97% of cases. AUB can be cured in 87.5% of patients within the first month and
96.8% in the second month after surgery. However, up to 5% of patients may experience recurrence. A study
by Vervoort found that 79% of women with large niches and < 3 mm RMT treated laparoscopically
experienced symptom relief, post-menstrual spotting reduced by 7 days at 6 months, dysmenorrhea reduced,
and myometrial thickness increased. Interestingly, after laparoscopic repair, 93% of patients reported
symptom-free status, an increase in mean myometrial thickness, and a 44% pregnancy rate in infertile

women.

Pregnancy rates varied from 22-71% in various studies. In a retrospective study, isthmocele was identified
as the primary cause of infertility in 45.7% of patients, with all 16 women relieved of AUB and pain, and
9/16 (56.3%) conceived after hysteroscopic isthmoplasty. However, women who failed to conceive had

higher BMI, higher isthmocele grade, higher number of prior caesareans, and advanced age.

Prevention of niche formation involves primary prevention by minimizing caesarean rates and secondary
prevention by adopting correct surgical techniques. A recent study showed that uterine closure using a
double-layer unlocked technique may help reduce isthmocele formation and ensure sufficient residual

myometrium.

Conclusion

Post-caesarean uterine niche is a new clinical entity with high suspicion rates. It requires careful selection
for surgical correction, a possible learning curve, and yet to be proven efficacy. Hormonal treatment is
preferred for bleeding symptoms, while subfertility may require surgical correction. Hysteroscopic resection
is preferred for smaller niches, transvaginally for lower niches, and transabdominal for large defects and
future pregnancy. Laparoscopy and robotic surgery offer minimal invasiveness and lower morbidity. Future

studies may explore factors influencing treatment preferences and success.
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