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Abstract
There is an increasing incidence of cesarean scar defect. This article will discuss and show different and variable sonographic 
presentations of scar niches and uterine postpartum ultrasonography with vaginal birth after cesarean section that can be 
confusing and many should be unaware of. This brief review aims to help practitioners to avoid confusion and be aware and 
acquainted with the different sonographic findings encountered in practice related to cesarean scar. It can lead to uterine 
rupture I labour, dehiscence in pregnancy and placenta accreta in the future pregnancy, but this is not evidence-based and not 
even a contraindication for pregnancy. It is neither an indication of repair for the presenting patient nor an indication to screen 
these patients for such complications. It is treated if associated with infertility or bleeding and not in asymptomatic ones.
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Introduction

Cesarean section (CS) niche describes the presence of a 
hypoechoic area within the myometrium in the isthmus, with 
the discontinuation of the myometrium at the site of a pre-
vious CS. Uterine scar defects or scar niches are relatively 
common after cesarean delivery. Uterine scar imaging with 
ultrasound and hysterosonography has gained popularity in 
the last decade. This article aims to present different pictures 
of scar niches and post-VBAC findings that can be confus-
ing [1, 2].

Cesarean section cases have increased in the recent years. 
The presence of a niche in the cesarean scar in the uterus 
has also increased. It can lead to uterine rupture in labour, 
dehiscence in pregnancy and placenta accreta in the future 
pregnancy, but this is not evidence-based and not even a 
contraindication for pregnancy. It is neither an indication of 
repair for the presenting patient nor an indication to screen 
these patients for such complications. In transvaginal ultra-
sound (TVS), the prevalence of niche varies between 42 
and 70% in women with one or more previous cesarean 

sections. Alternative terms, such as cesarean scar defect, 
deficient cesarean scar, scar diverticulum, scar pouch, and 
isthmocele, were reported. There was no gold standard for 
the detection and measurement of a niche, but recently, a 
consensus among niche experts was achieved regarding 
ultrasonographic niche evaluation and it will be discussed 
below [1].

Scar niche

A niche is defined as a triangular anechoic space (with or 
without fluid) at least 2 mm deep at the presumed site of the 
cesarean section scar. This should not be confused with the 
cesarean section scar itself that appears as an echogenic line 
at the presumed site or similar echogenicity of the surround-
ing myometrium, and it is not hypoechoic unless pathologi-
cal. Postmenstrual bleeding is the commonest complaint 
because of the retention of menstrual blood in the niche, 
which is intermittently expelled after the majority of the 
menstruation has passed. This may be related to the poor 
contractility of the uterine muscle around the scar and the 
presence of fibrotic tissue below the niche, which impair the 
drainage of menstrual flow. Postmenstrual bleeding is also 
because of the newly formed fragile vessels in the niche. 
This represents a rationale of the hysteroscopic resection 
aiming not only to facilitate the drainage of menstrual blood, 
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but also to coagulate the niche vessels and to reduce blood 
production in situ. Postmenstrual spotting is defined as more 
than 2 days of brownish discharge at the end of menstruation 
(including spotting) with a total length of more than 7 days 
or as an intermenstrual bleeding, which starts within 5 days 
after the end of menstruation for 2 or more days. It is more 
prevalent in women with a residual myometrial thickness 
of less than 50% [2]. Scar ectopic pregnancy may develop 
in a niche.

Regarding assessment by ultrasound, the endometrium 
should be ignored, as measurements are based only on the 
myometrium. In case of niches with one or more branches, 
the thinnest remaining residual myometrium (RMT) is used. 
Transverse plane is used only for the third dimension of the 
niche (width), not for depth or RMT. The best method is 
by starting in the midsagittal plane, with good visualiza-
tion of the cervical canal, then moving the transvaginal 
probe laterally to both sides. To visualize the niche in the 
transverse plane, the best method is to start in the sagittal 
plane, keeping the visualization of the niche while rotat-
ing the probe from the sagittal to the transverse plane. The 
best method to detect possible branches is in the transverse 
plane and screening the entire lower uterine segment from 
cervix to corpus. To measure the uterine niche, there should 
be a visualization of only the lower uterine segment in all 
uterine positions. The use of Doppler imaging is not man-
datory, but can be useful to differentiate between uterine 
niche and hematomas, adenomyomas, and fibrotic tissue. 
Contrast sonography has added value. There is no prefer-
ence for either gel or saline or the type of catheter used. The 
best location of the catheter used is just in front of the niche 
(caudal to its most distal part) or, if possible, cranial to its 
most proximal part, at start of gel/saline contrast infusion, 
and then, the catheter is pulled slowly backwards towards 
the base of the niche. While performing ultrasound follow-
ing saline infusion, the catheter can be left in front of the 
niche. However, while performing ultrasound following gel 
infusion, there is no preference whether to remove catheter 
or leave it in front of the niche. In case of intrauterine fluid 
accumulation, gel or saline infusion is not of value [1].

The depth of the niche (the vertical distance between the 
base and the apex of the defect) and residual myometrium 
(from the echogenic serosal surface of the uterus to the hypo-
echoic apex of the niche) can be measured, and the niche 
shape should be reported. In patients with multiple niches, 
the largest is measured. The niche shape could be semicir-
cle, triangle, droplet, inclusion cyst(s), circular, rectangular, 
or others as shown below. These sonographic findings can-
not be diagnosed easily by inexperienced trained eyes and 
may be confusing or missed, so the different pictures shown 
below aim to provide simple recognition of them.

Postpartum ultrasound after VBAC is not routinely indi-
cated unless there is active bleeding. A normal appearance 

Fig. 1   Ultrasound showing inward retraction (discontinuation of myo-
metrium) niche in retroverted flexed (RVF) uterus (external V-shaped 
defect affecting nearly all the deapth of the myometrium with symp-
toms)

Fig. 2   Ultrasound showing droplet-shaped niche (fluid retention) 
(wedge hypoechoic defect)

Fig. 3   Ultrasound showing triangular-shaped niche (wedge hypo-
echoic defect)
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after VBAC on ultrasound could be a thinned hypoechoic 
scar in an area with a small rim of fluid in the uterovesical 

pouch. This can be observed in case of incidental ultrasound 
findings after delivery, and it does not mandate an extra 
management other than the routine care (Figs. 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11).

It was reported that a wedge defect in scar niche was pre-
sent in 21%, inward protrusion (internal surface of the scar 
bulging toward the uterine cavity) in 6%, outward protrusion 
(external surface bulging toward the bladder or abdominal 
cavity) in 15%, hematoma in 4%, and inward retraction 
(external surface of the scar dimpled toward the myome-
trial layer) in 4%. When a niche penetrates to a depth of at 
least 50% of the myometrium or the remaining myometrial 
thickness is ≤ 2.2 mm on TVS, it is considered as a large 
niche. Hysterosalpingogram can show contrast extension 
into defect in the myometrium with the ballooning of the 
lower uterine segment (LUS) [3]. Hysteroscopy can show a 
dome, bulging pouch, or wedge on the anterior aspect of the 
lower uterine wall or cervical canal.Fig. 4   Ultrasound showing inclusion hypoechoic cyst niche

Fig. 5   Ultrasound showing inward retraction niche in anteverted flexed (AVF) uterus with uterovesical peritoneum, in contact with endometrium 
with blood in niche and nearly loss of myometrium (discontinuation and hypoechogenicity)
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The risk factors proposed for niches are the number of 
C-sections, uterine positions (retroversion provides more 
risk), surgical techniques of closure (one-layer closure), 
and labor before section. It is more appropriate to use dou-
ble-layer closure. A thinner myometrium is less well vas-
cularized, which may lead to insufficient wound healing 
and niche development as in an incision in the cervical part 
of the uterus in active labor. The most recent systematic 

review and meta-analysis on uterine closure to reduce niche 
development after cesarean section shows as follows: dou-
ble-layer unlocked closure is preferable to single-layer and 
locked closure, and it results in less dysmenorrhea. Inclu-
sion of the decidua seems to be optimal in terms of healing 
ratio and niche development. The results of meta-analysis 
point to better scar healing on ultrasound after double-layer 
unlocked uterine closure including the decidual which might 

Fig. 6   LUS by TVUS after VBAC, a thin rim of fluid in uterovesi-
cal pouch and a hypoechoic scar site of cribriform shape of infiltrat-
ing blood by stretch of scar in labor and retraction of the LUS that 
appears as a dehiscent scar, for follow-up as long as no vaginal bleed-
ing or deterioration in general condition. No role of vaginal scar 

examination or ultrasound in the absence of suspicious vaginal bleed-
ing or clinical findings. A dehiscence after delivery with no clinical 
findings on ultrasound or examination of 1cm or a finger width can be 
managed conservatively

Fig. 7   Low echogenicity at CS scar site, which is different from, sur-
rounding the myometrium. It is related to fluid retention. (Hematoma 
niche with myometrial discontinuation affecting full thickness of 

myometrium with fibrosed retracted ends in the second photo and the 
first photo (hypoechoic) should be differentiated from Adenomyosis 
by Doppler signal)



617Journal of Ultrasound (2020) 23:613–619	

1 3

be related to better full thickness closure [4]. One study has 
demonstrated that women with large scar defects detected by 
TVS present a higher risk of uterine rupture or dehiscence in 
subsequent pregnancy than those with small defects. How-
ever, this is a retrospective study with a small sample size 
[5, 6].

It is important to treat symptomatic isthmocele because 
of the proposed postmenstrual abnormal uterine spotting, 
either spontaneously or after coitus, which disrupts the 
quality of cervical mucus and is harmful for sperm sur-
vival and motility, or because of a reflux to the endome-
trial cavity resulting in chronic endometritis, implanta-
tion failure, and pelvic pain. No surgery is required for 
asymptomatic women, and those who have no (future) 
desire to conceive. They can also use a levonorgestrel Fig. 8   Cribriform heterogeneous scar with fluid retention (hematoma 

niche with inward protrusion)

Fig. 9   3-D photos showing central anterior defect (right photo) and central anterior defect extending to lateral uterine wall (left photo) (total 
dehiscent scar) (full thickness niche)

Fig. 10   Complete dehiscent uterine scar with fluid intrauterine accu-
mulated and extended below the utero vesical pouch reaching uterine 
fundus, with the total loss of uterine tissue at the related site (dumb-

bell-shaped uterine niche) (outward protrusion) (discontinuation and 
hypoechogenicity)
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intrauterine device or combined pills or undergo a hys-
terectomy [7]. The residual myometrium is a limiting fac-
tor for hysteroscopic niche resections. Most publications 
report a desired residual myometrium of 2–3 mm to avoid 
perforation or bladder injury. In a multicenter randomized 
controlled trial conducted among women with a niche with 
a residual myometrium of ≥ 3 mm (52 patients subjected 
to hysteroscopy versus 51 patients subjected to expectant 
management), it was found that hysteroscopic niche resec-
tion reduced postmenstrual spotting and spotting-related 
discomfort [8]. A laparoscopic niche resection can be 
considered for large niches with a residual myometrium 
of less than 2–3 mm in those desiring conception. Contra-
ceptives should be used for 6 months after the intervention 
to allow the uterine scar to heal properly, and cesarean sec-
tion shows better to be recommended at term on next preg-
nancy [9]. Transvaginal repair for cesarean section scar 
diverticulum can be performed, where an incision is made 
at the anterior cervicovaginal junction, and the bladder 
was dissected away until the anterior peritoneal reflection 
is identified. Afterward, the defect is located in the previ-
ous cesarean incision, where the residual myometrium was 
thin. With the guidance of a probe in the uterus, a small 
hollow or depression is identified in the anterior wall of 
the lower uterus below the internal orifice of the cervix. 
A transverse incision is made at the most prominent area 
of the bulge, which usually presented with blood clots. 
The defect was removed, and the edges of the incision are 
trimmed to repair the defect [10]. In case of incidental 
diagnosis in asymptomatic women, surgery is not recom-
mended, but asymptomatic women who wish to conceive 

in the future may also require surgical repair owing to the 
high risk of uterine rupture especially if affecting more 
than 50% of the myometrium [11–13].
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