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BACKGROUND

A ‘niche’ is defined by the European Niche Taskforce
as an indentation of the uterine myometrium at the
site of the Cesarean section (CS) scar with a depth of
at least 2 mm and is preferably assessed by transvagi-
nal ultrasonography (TVS) using gel or saline1. The
prevalence of a uterine niche after CS as assessed by
sonohysterography ranges from 56% to 84%2–4. A niche
is associated with gynecological complaints, such as
spotting and dysmenorrhea. Recently, it has also been
identified as a possible risk factor for secondary infertility
and complications in subsequent pregnancies5–12. It has
been acknowledged that niche characteristics, such as size
and thickness of the residual myometrium, are associated
with the severity of postmenstrual spotting and the risk
of uterine rupture in a subsequent pregnancy13,14. More-
over, niche characteristics may influence the management
of related symptoms. Therefore, uniform and accurate
description and measurement of a niche are important
for clinical assessment of symptoms, planning of surgical
interventions and for research purposes. For this reason,
a practical guideline for detailed uterine niche evaluation
in non-pregnant women was developed by international
gynecological experts through a Delphi procedure15.
The experts also proposed a classification system which,
however, is solely descriptive and its clinical relevance
needs to be evaluated in future studies. To facilitate
implementation of the uniform measurements described
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in this guideline, we created a step-by-step tutorial on
how to perform a standardized sonographic evaluation
of the uterine niche in non-pregnant women.

PRACTICAL POINTS

The best way to evaluate a uterine niche is by TVS
in the sagittal and transverse planes. In the absence
of intrauterine fluid, it has been proven that relevant
niches can be missed if only unenhanced ultrasound
is performed; therefore, in such cases, the use of
saline contrast sonohysterography (SCSH) or gel infusion
sonohysterography (GIS) may be of additional value if
there is suspicion of a niche16,17. For example, Bij de
Vaate et al.18 showed that, in women with a history of
CS, TVS missed more than half of the niches detected
by GIS. Five basic rules should be kept in mind when
evaluating a uterine niche:

1. In a woman with a previous CS undergoing ultrasound
assessment because of gynecological symptoms, high
suspicion of a niche or infertility, if a niche cannot be
identified in the absence of intrauterine fluid, the use
of SCSH or GIS is advocated.

2. The endometrium should be excluded from the niche
measurements.

3. The length, depth and width of the niche should each
be measured in the plane in which it is largest; this is
not always the midsagittal or midtransverse plane.

© 2022 The Authors. Ultrasound in Obstetrics & Gynecology published by John Wiley & Sons Ltd HOW TO.. .
on behalf of International Society of Ultrasound in Obstetrics and Gynecology.

https://orcid.org/0000-0002-9009-149X
https://orcid.org/0000-0003-3875-7263
https://orcid.org/0000-0001-6777-5036
https://orcid.org/0000-0002-3707-6645
https://orcid.org/0000-0003-1421-6059
https://orcid.org/0000-0002-9344-7754
https://orcid.org/0000-0002-8248-2677


How To . . . 421

4. The residual myometrial thickness (RMT) should be
measured at its thinnest part in the plane in which the
RMT is thinnest; this may be different from the plane
in which the niche is the largest.

5. The transverse plane should be used only for measuring
the width of the niche and to identify branches.

We propose a four-step roadmap for the evaluation and
measurement of uterine niches. We also provide practical
tips and suggest additional measurements that can be used
in research settings.

Before commencing the evaluation of a niche, it is of
great importance to optimize the ultrasound machine
settings. To optimize resolution, adjust the sector angle
to obtain an optimal view of the entire uterus. Adjust
the depth until you see the entire uterus and set the
focal depth at the level of the niche. If there is too
much shadowing due to scar tissue at the anterior part
of the uterus, try to position the transvaginal probe in
the posterior fornix and see if the image improves. To
obtain an optimal view and to exclude uterine pathology
before concentrating on the niche and carrying out any
measurements, start by scanning and assessing the entire
uterus in two directions: the sagittal plane from right to
left and the transverse plane from the cervix to the fundus.

Step 1: Measuring length, depth and width of niche

Find the image in which the main niche has the largest
depth and length. This is not always the midsagittal plane

Figure 1 Transvaginal ultrasound image (a) and schematic
diagram (b) showing measurement of length (blue line) and depth
(green line) of uterine niche in the sagittal plane.

but could be more lateral. Zoom in on the region of inter-
est and adjust the focus. First, measure the length of the
niche in a straight line parallel to the uterine cavity/cervical
canal. Then, measure the depth of the niche as the vertical
distance from the base of the defect to the myometrium
at the apex of the niche (Figure 1). As mentioned above,
the endometrium should be excluded from niche measure-
ments. Subsequently, measure the width of the niche in
the transverse plane, at its largest point; this could be at
the base or the apex of the defect. Again, the endometrium
should be excluded from the measurement (Figure 2).

Step 2: Classifying niche by identifying branches

The next step is to identify the presence of branches in
the sagittal and transverse planes. The best method is to
screen the entire lower uterine segment from cervix to
corpus. A branch is defined as a thinner part of the main
niche which is directed towards the serosa, with a smaller
width than that of the main niche visible in the sagittal or
transverse plane (Figure 3). Depending on the presence of
branches, a niche can be classified as follows: (1) simple
niche (no branches); (2) simple niche with one branch; or
(3) complex niche (more than one branch). If branches are
visible, additional measurements of the depth and thinnest
RMT of the branches are recommended.

Figure 2 Transvaginal ultrasound image (a) and schematic diagram
(b) showing measurement of width (blue line) of uterine niche in
the transverse plane.
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Step 3: Measuring adjacent myometrial thickness
and residual myometrial thickness

The adjacent myometrial thickness is measured at the
border of the niche base, perpendicular to the cervical
canal, where the myometrium is thickest (Figure 4a). The

Figure 3 Schematic diagram showing a uterine niche (red area)
with one branch (blue area).

(a)

(b)

Figure 4 Schematic diagrams showing measurement of adjacent
myometrial thickness (a) and of residual myometrial thickness (b)
of uterine niche in the sagittal plane.

RMT is measured where the myometrium is thinnest, from
the top of the main niche to the serosa, perpendicular
to the border with the serosa (Figure 4b). It is usually
best to search for the thinnest RMT in the sagittal
plane, although this may sometimes be located more
laterally.

Step 4: Useful measurements for research purposes

The vesicovaginal fold (VV fold) is an artificial triangular
fold between the bladder, the vagina and the cervix,
which is visualized by placing the transvaginal probe
in the anterior vaginal fornix (Figure 5). The distance
between the VV fold and the apex of the niche is reported

Figure 5 Transvaginal ultrasound image showing plica
vesicouterina or uterovesical fold (UV fold) (green line) and
vesicovaginal fold (VV fold) (orange line). Ant., anterior.

(a)

(b)

Positive number

Negative number

Figure 6 Schematic diagrams showing measurement of distance
between vesicovaginal fold and apex of uterine niche in the sagittal
plane: (a) positive value (green double-headed arrow); (b) negative
value (red double-headed arrow).
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Optimize ultrasound
machine settings: focus, 

depth and zoom 

Start in midsagittal
plane and find plane in
which niche is largest 

Step 1:
Measure length, depth

and width of niche

Step 2:
Classify niche by

identifying branches

Find plane in which
RMT is thinnest 

Step 3:
Measure AMT and RMT

Step 4:
Measurements relevant for

research (VV fold) or to assist
with diagnosis (Doppler,

uterine sliding sign)  

If no niche is
visible, perform
SCSH or GIS 

Figure 7 Step-by-step approach on how to measure a uterine niche in non-pregnant women. AMT, adjacent myometrial thickness; GIS, gel
infusion sonohysterography; RMT, residual myometrial thickness; SCSH, saline contrast sonohysterography; VV, vesicovaginal.

as a positive number if the apex of the niche is situated
cranial to the VV fold and as a negative number if
the apex of the niche is situated caudal to the VV fold
(Figure 6). This measurement may be useful if surgery is
considered or for research purposes, but is not necessary
for basic niche evaluation in clinical practice.

Other useful assessments for diagnosis

The use of Doppler imaging is not mandatory in standard
niche measurements, but it may be useful to differentiate
between a niche and other uterine abnormalities, such
as hematomas, myomas or adenomyosis. Using Doppler
may also help determine the relationship between the
niche and the uterine artery in the transverse plane, which
may be evaluated as part of the preoperative assessment
for niche surgery. If you are in doubt whether there is
a niche or the translucency is due to a Nabothian cyst,
SCSH or GIS may provide additional information. As
part of the preoperative workup, it is advised to assess the
uterine sliding sign in order to determine the presence of
adhesions between the niche and the abdominal wall and
bladder, and between the uterus and the bowel19. This
technique involves pushing gently towards the uterus with
the vaginal probe.

CONCLUSIONS

A structured approach on how to evaluate a uterine
niche in non-pregnant women in daily clinical practice
is summarized in Figure 7. To facilitate the use of
these uniform measurements, we have developed a free
e-learning course for sonographers with an interest in this
topic to practice their ultrasounds skills in an interactive
way: http://nichelearning.online.
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