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ABSTRACT

Background: Intestinal ultrasound has been proposed as a tool to assess non-inflammatory functional gastrointestinal disorders,
including constipation and faecal loading. However, well-defined sonographic criteria for these conditions are currently lacking.
Aim: To identify and establish specific sonographic parameters that could be used to assess constipation and faecal loading with
intestinal ultrasound.

Methods: We conducted a Research and Development/University of California Los Angeles appropriateness method exercise. A
multidisciplinary, international panel comprising 14 experts in adult and paediatric gastroenterology and one radiologist experi-
enced in gastrointestinal imaging rated the appropriateness of 57 statements using a 9-point Likert scale over two rounds of voting.
Based on the median panel rating and level of disagreement, statements were categorised as appropriate, inappropriate or uncertain.
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Results: 43 statements were deemed appropriate after two rounds of voting, while three were rated as inappropriate and five as

uncertain. Intestinal ultrasound was determined to be an appropriate modality for the assessment of faecal loading. Posterior

acoustic shadowing and echogenic reflections were considered important sonographic parameters for the assessment of faecal
loading. A rectal diameter of 30 mm was considered appropriate to define faecal loading in paediatric patients, although no rec-
ommendation was made for adult patients due to a paucity of data.

Conclusion: The expert panel considered intestinal ultrasound an appropriate modality for evaluating constipation and faecal

loading. Further prospective research is required, especially in adult patients, to define sonographic metrics of luminal contents

to broaden its application in the assessment of functional gastrointestinal disorders.

1 | Introduction

Intestinal ultrasound (IUS) is an imaging modality widely used
to examine patients with gastrointestinal disorders [1]. Within
inflammatory bowel disease (IBD), IUS is a cost-effective, non-
invasive, accurate, and reproducible method to assess disease
activity and complications [2]. However, the role of TUS in the
assessment of disorders of gut brain interaction (DGBI) is less
established.

DGBI are a group of gastrointestinal conditions, defined by
chronic, patient-reported symptoms that substantially impact
quality of life. These disorders are attributed to alterations in
gastrointestinal function that are primarily driven by altered in-
teractions between neuroimmune pathways, the enteric nervous
system, and gut microbiota [3]. Epidemiological studies estimate
that up 40% of individuals meet the diagnostic criteria for at least
one DGBI [4].

Due to the nonspecific nature of the symptoms associated
with DGBIs, thorough clinical evaluation is required to differ-
entiate these conditions from organic pathology. Accordingly,
patients are often exposed to invasive procedures and ion-
ising radiation before a DGBI diagnosis is confirmed [5].
Furthermore, functional symptoms are common in patients
with established pathology such as IBD, introducing addi-
tional diagnostic uncertainty, leading to potentially avoid-
able investigations and therapeutic escalation. The overlap
between functional and organic gastrointestinal disorders
underscores the need for refined diagnostic algorithms to elu-
cidate the aetiology of symptoms.

IUS is a potentially valuable diagnostic tool in the evaluation
of DGBI. In addition cost-effectiveness and safety, this imaging
modality can rule out inflammation and characterise luminal
contents [6]. Moreover, IUS has demonstrated utility in as-
sessing functional constipation among paediatric populations,
with evidence suggesting a correlation between objective sono-
graphic properties of faecal loading and the presence of consti-
pation [6, 7]. While the correlation between faecal loading and
constipation is imperfect, identification plays a valuable role
in is the evaluation of DGBI. This is particularly significant in
differentiating patients with underlying constipation disorders
from more sinister pathology [8].

Guidance exists to support the application of IUS in the assess-
ment of DGBI. However, formal evidence-based recommenda-
tions are limited due to small, retrospective studies or those in
which there may have been significant bias in results [9, 10].

While available evidence regarding sonographic assessment of
faecal loading and constipation has been summarised in a re-
cent systematic review, the majority of the data were derived
from paediatric cohorts [6]. Adult studies are limited and the
available evidence in this cohort is from retrospective reports or
small case series [6].

The aim of this study was to develop a comprehensive set of ex-
pert recommendations on IUS for assessing constipation and
faecal loading using a modified Research and Development/
University of California Los Angeles appropriateness method
(RAM) exercise.

2 | Methods

2.1 | Modified Research and Development/
University of California Los Angeles
Appropriateness Method

The RAM uses a modified Delphi approach to combine the best
available evidence with expert opinion; this technique aims to
determine statement appropriateness without forcing consen-
sus [11]. Five co-authors developed an initial list of statements
based on a previously published systematic review that identi-
fied 24 studies using IUS to evaluate intestinal contents in the
context of constipation [6]. A panel of 15 experts (14 gastroen-
terologists and 1 radiologist) from 6 countries was subsequently
assembled. Panellists were invited to participate based on their
clinical expertise in the field of gastroenterology or radiology
and experience in using IUS to assess IBD and DGBI. Of the
14 gastroenterologists, 1 specialised in paediatric patients, and
12 were accredited in IUS. Of those who performed IUS, 8
panellists had practiced for between 5 and 10years and 4 had
performed IUS for more than 10years; all reported performing
more than 10 scans per week in routine practice and while not
quantified, all admitted to performing contents assessment rou-
tinely. Two gastroenterologists were DGBI experts but did not
routinely perform IUS however worked in a clinic employing
IUS for assessment of DGBI including constipation assessment
and management. These individuals did not vote on questions
pertaining to technical aspects of IUS assessment.

2.2 | First Round Panel Voting

After receiving background information on the RAM, study
objectives, and current literature, the initial statement list
was circulated to panellists via an online survey. Each
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panellist anonymously rated statements using a 9-point Likert
scale (1 =strongly inappropriate; 9 =strongly appropriate).

Statement appropriateness was determined based on the me-
dian rating of each statement and presence of disagreement [11].
Statements were classified as inappropriate (median 1 to <3.5
without disagreement), uncertain (median > 3.5 and < 6.5 or any
median with disagreement), and appropriate (median >6.5-9
without disagreement). Disagreement was considered present
when > 5 panellists provided a rating in each extreme end of the
scale (1-3 and 7-9). The median absolute deviation (MAD) was
also calculated.

2.3 | Second Round Panel Voting

Following the initial round of voting, results were analysed,
distributed to the panellists, and reviewed in a moderated video
conference. Statements with disagreement or uncertainty with-
out disagreement were prioritised. Panellists were encouraged
to engage in open discussion with no focus on reaching consen-
sus. The initial statement list was subsequently modified with
the addition of 2 statements and removal of 13 statements. Most
of the removed statements pertained to the clinical assessment
of DGBI, considered beyond the scope due to established Rome
criteria [12]. The revised statement list was then circulated via
a second online survey. Statements were rated and appropriate-
ness was determined as described. All Statistical analyses were
performed using GraphPad Prism 10.2.2 for MacOS, GraphPad
Software, Boston, Massachusetts USA.

3 | Results

In the first of voting round, 67% (38/57) statements were rated
as appropriate, 11% (6/57) were rated as inappropriate, and 23%
(13/57) were rated as uncertain.

A total of 46 statements were included in the final survey, with
93% (43/46) of statements rated as appropriate, 4% (2/46) of state-
ments rated as inappropriate, and 9% (5/46) of statements rated
as uncertain. Rating distributions are available in Table S1.

3.1 | Clinical Assessment of Constipation

The panel felt it appropriate to define FC by established Rome cri-
teria and that organic causes of constipation and secondary dis-
eases be excluded (Table 1) [12]. History and examination were
considered appropriate in the workup of constipation, which was
accepted to feature in both patients with ulcerative colitis and
Crohn's disease. Uncertain items included the role of radiology in
diagnosing constipation and the reliance on clinical history and
examination alone in evaluating constipation among IBD patients.

3.2 | Faecal Loading Assessment
The definition of faecal loading, the role of radiographic stud-

ies (including IUS), and the inaccuracy of physical examina-
tion to diagnose faecal loading were considered appropriate by

TABLE 1 | Items relating to the clinical assessment of constipation
in both healthy and IBD patients.

Median
Item (MAD) Rating
Functional constipation is a 9(0.53) Appropriate
diagnosis defined by the Rome
criteria and implies the absence of
organic or secondary causes
History and examination are 8(0.73) Appropriate
adequate to assess constipation in
patients without alarm symptoms
Rectal examination should form 8(1.00) Appropriate
part of the physical examination for
suspected constipation
Radiological assessment is necessary 5(1.80)  Uncertain
for diagnosing constipation
Radiological assessment is 8(1.33) Appropriate
contributory to the management of
constipation
History and examination are 6(2.00)  Uncertain
adequate to diagnose constipation in
patients with IBD
Ulcerative colitis is associated with 7 (1.20) Appropriate
proximal constipation
Constipation is more common in 8(0.80) Appropriate

patients with ulcerative colitis but
can be seen in patients with Crohn's
disease

Abbreviations: IBD, inflammatory bowel disease; MAD, median absolute
deviation.

panellists (Table 2). There was uncertainty regarding the appro-
priateness of computed tomography (CT), X-ray, and IUS, and
magnetic resonance imaging (MRI) was considered inappro-
priate. Colonic motility studies were considered inappropriate
within the context of limitations (regional variations in practice,
lack of access, and local expertise).

3.3 | Adequacy of Intestinal Ultrasound

In line with previously published consensus guidelines, IUS was
considered to be appropriate for diagnosing DGBI (Table 3) [9].
In general, the panel considered IUS appropriate in the assess-
ment of faecal loading in all segments of the colon, including the
rectum, the caveat being that rectal assessment required pre-
defined criteria to be met to ensure accuracy.

3.4 | Luminal Contents Assessment

Characterisation of faecal contents by IUS was considered feasi-
ble by panel members (Table 4). Including differentiation of solid
and liquid stool. Colonic gas was also considered to be accurately
assessed using TUS with the pattern of echogenicity suggesting
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TABLE 2 | Items relating to the assessment of faecal loading.

Median
Item (MAD) Rating
Faecal loading is defined as 8(0.87) Appropriate
retention of faecal material
with distension of the
colonic wall when assessed
radiologically
Physical examination is 3(1.33)  Inappropriate
sufficient to diagnose faecal
loading
Radiological assessment is 7 (1.00) Appropriate
necessary for diagnosing
faecal loading
X-ray is the preferred modality 4(1.86) Uncertain
for evaluating faecal loading
CT is the preferred modality 4(1.27) Uncertain
for evaluating faecal loading
MRI is the preferred modality 2(1.40)  Inappropriate
for evaluating faecal loading
Colonic motility studies are 2(1.13)  Inappropriate
the preferred modality for
evaluating faecal loading
TUS is the preferred modality 5(1.27) Uncertain

for evaluating faecal loading

Abbreviations: CT, computed tomography; IUS, intestinal ultrasound; MAD,
median absolute deviation; MRI, magnetic resonance imaging.

the type of stool consistency. Posterior acoustic shadowing was
considered appropriate for defining solid luminal contents such
as hard or impacted stool; however, it was acknowledged that
in some cases this finding could be mimicked by gas (Figure 1).

3.5 | Colonic Architecture Assessment

TUS assessment of the shape of the colonic wall and the loss of
haustrations due to faecal loading were considered appropri-
ate statements (Table 5). However, further studies were rec-
ommended by panellists to evaluate the correlation between
faecal loading and haustral appearances. The panellists accepted
that haustral loss is not always associated with faecal loading
(Figure 1).

3.6 | Sonographic Assessment of the Rectum

Established sonographic approaches and equipment for
transabdominal assessment of the rectum, including patient
positioning, were considered appropriate [13] (Table 6). In
paediatric patients, a rectal diameter cutoff of 30 mm was
considered a predictor of faecal loading. The panel noted that
anatomical variations across ages should be taken into consid-
eration when interpreting this threshold, as demonstrated by
two studies showing differences in the rectal sizes in infants

TABLE 3 | Items relating to the adequacy of intestinal ultrasound in
the assessment of faecal loading.

Median

Item (MAD) Rating

IUS is an appropriate modality 7(1.13)
for assessing functional

gastrointestinal disorders

Appropriate

IUS is an appropriate modality 9(0.33)

for assessing IBD

Appropriate

IUS is an appropriate modality 9(0.93)
for differentiating symptoms of
constipation from inflammation

in patients with IBD

Appropriate

IUS is an appropriate modality 7 (1.00)
for evaluating faecal loading in

the caecum

Appropriate

IUS is an appropriate modality 7 (1.07)
for evaluating faecal loading in

the ascending colon

Appropriate

IUS is an appropriate modality 7 (1.40)
for evaluating faecal loading in

the transverse colon

Appropriate

IUS is an appropriate modality 8(0.80)
for evaluating faecal loading in

the descending colon

Appropriate

IUS is an appropriate modality 8(0.93)  Appropriate
for evaluating faecal loading in

the sigmoid colon

IUS may be an appropriate 8(0.73)
modality for evaluating faecal

loading in the rectum in

selected adult and paediatric

patients

Appropriate

Abbreviations: IBD, inflammatory bowel disease; IUS, intestinal ultrasound;
MAD, median absolute deviation.

and in young children [14, 15]. Transperineal ultrasound was
considered to be an appropriate tool for assessing the rectum
in centres with suitably trained sonographers and appropriate
equipment. An example of a transabdominal approach to vi-
sualising the rectum through a distended bladder in an adult
is seen in Figure 2.

4 | Discussion

This RAM exercise examined the use of IUS for evaluating
constipation and luminal contents in DGBI. IUS was deemed
an appropriate tool for the evaluation of faecal loading and
constipation. Specific sonographic parameters, alternate im-
aging modalities, and consideration of limitations of adult and
paediatric cohorts were also considered. In general, a lack of
data was identified, illuminating a need for further research
to clarify and define the utility of IUS in assessing constipa-
tion and faecal loading.
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TABLE 4 | Items relating to the assessment of intraluminal contents via intestinal ultrasound.

Item Median (MAD) Rating
Solid and liquid contents can be differentiated when evaluated using IUS 8(0.77) Appropriate
Solid stool within the colon is represented as echogenic foci when evaluated using IUS 8(0.92) Appropriate
Posterior acoustic shadowing may represent solid luminal contents when evaluated using 8(0.77) Appropriate
1US

Liquid stool within the colon is represented by anechoic areas when evaluated using IUS 8(0.77) Appropriate
Gas within the colon is represented by highly echogenic foci when evaluated using IUS 8(0.69) Appropriate
Multiple highly echogenic foci within grey shadowing represents colonic gas within solid 8(0.85) Appropriate

stool when evaluated using IUS

Multiple highly echogenic foci within anechoic regions represents colonic gas bubbles within 8(0.85) Appropriate
liquid stool when evaluated using IUS

Solid stool can be represented as a crescent shaped echogenic focus in the colonic lumen 8(0.92) Appropriate
when evaluated using IUS

Abbreviations: IUS, intestinal ultrasound; MAD, median absolute deviation.

recisiont APuret

Sigmoid Colon Transverse colon

recision* Pure+
° . .

recisiont APuret

‘- Descending colon Transverse colon

FIGURE 1 | Posterior acoustic shadowing (star) and hyperechoic crescents (arrow) with associated faecal loading. A cross-sectional view of a
patient with ulcerative colitis and faecal loading of the sigmoid colon demonstrated with a hyperechoic crescent followed by a darkened shadow (A).
Faecal loading was confirmed on the same day in this patient by a CT scan performed as part of a clinical trial. A patient generalised abdominal pain
with faecal loading of the transverse colon with a hyperechoic crescent, posterior acoustic shadowing and visualised haustra (B). This patient was
treated with aperients and fibre supplementation with clinical improvement. A patient mild distal proctitis and faecal loading of the descending co-
lon with a posterior acoustic shadow (C). A patient without other gastrointestinal medical history, admitted with abdominal pain and noted to have
pan-colonic faecal loading most pronounced in the transverse colon with the absence of haustral markings, a finding that was also seen on CT (D).
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TABLE 5 | Items relating to defining the colonic architecture via intestinal ultrasound.

Median

Item (MAD) Rating
The shape of the colonic wall can be evaluated using IUS 7(0.92) Appropriate
Haustra are part of the normal colon and can be visualised when evaluated using IUS 8(1.08) Appropriate
Shape of the colonic wall can suggest the degree of faecal loading when evaluated using IUS 7(0.92) Appropriate
Distension due to faecal loading may be associated with loss of haustral markings when assessed 8(1.33) Appropriate
during IUS

Abbreviations: TUS, intestinal ultrasound; MAD, median absolute deviation.

TABLE 6 | Items relating to the assessment of the rectum via intestinal ultrasound and transperineal ultrasound.
Item Median (MAD) Rating
A low frequency using a convex 3-5Mhz curvilinear probe can be used to assess the rectum 9(1.08) Appropriate
using a transabdominal approach
A distended bladder is necessary to assess the rectum via a transabdominal approach 7 (1.69) Appropriate
The rectum is visualised by placing the probe 2.5cm above the pubic symphysis and angling 7 (1.31) Appropriate
the probe 15°-20° caudally to obtain views through a distended bladder
Rectal diameter is a marker of faecal impaction 8(1.08) Appropriate
Rectal diameter may be associated with faecal loading in adult and paediatric patients 8(0.60) Appropriate
A rectal diameter greater than 30 mm is associated with faecal loading in the rectum of 7 (1.23) Appropriate
paediatric patients
The rectum can be adequately visualised by TPUS 8 (1.00) Appropriate
Microconvex, linear and convex probes are all adequate to assess the rectum via a 8 (1.00) Appropriate
transperineal approach but are dependent on operator skill and experience
The patient should be placed in the left lateral position with the probe placed over the anus in 8(0.69) Appropriate

the sagittal plane when performing transperineal ultrasound

Abbreviations: MAD, median absolute deviation; TPUS, transperineal ultrasound.

The results of this RAM demonstrated that identifying faecal
loading may aid in the diagnosis of constipation. Faecal loading
is characterised by an accumulation of stool within the colon and
the presence of distension, which is often defined as a small bowel
diameter greater than 25mm and colonic diameter greater than
50mm [16]. Investigations such as X-rays, for assessing constipa-
tion are discouraged in paediatric populations due to inconsistent
reporting and ionising radiation exposure [17]. In contrast, there
is conflicting guidance on the role of radiology in the evaluation
of constipation in adults. Accordingly, practices vary widely, and
abdominal X-rays continued to be commonly used [18].

TUS represents a promising, non-invasive, and safe modality for
assessing constipation according to the results of this study. It
was found to be particularly suitable for evaluating constipa-
tion in active ulcerative colitis, where proximal faecal loading
and inflammation has been observed in patients with left-sided
ulcerative colitis [19]. Early data suggest that ITUS may outper-
form conventional imaging in assessing faecal loading in these
patients [20]. Although IUS is not yet be considered standard of
care for constipation and faecal loading assessment, its safety
and tolerability strengthen its potential application [21]. Further

studies evaluating accuracy and reliability in clinical assess-
ment with regards to faecal loading are warranted.

This RAM exercise highlights the importance of evaluating
the rectum when assessing constipation and faecal loading.
Transabdominal ultrasound for evaluating constipation in pae-
diatrics is well-documented in both ambulatory and emergency
settings [6]. A recent expert consensus aimed to establish a
protocol for detecting faecal loading via transabdominal rectal
imaging [10]. While this was an important addition to the litera-
ture, its recommendations were isolated to the rectum and com-
ments on other colonic segments were not stated. The accuracy
of TUS rectal imaging depends on factors such as a body mass
index, bladder fullness, and operator expertise [10]. Recent evi-
dence published after the current study was conducted demon-
strates high accuracy in detecting faecal loading in the rectum
via IUS compared to CT, reinforcing the panel’s findings [22].
Rectal diameter was determined to be a useful metric for as-
sessing faecal loading in children, with a cut-off of 30 mm, ac-
knowledging age-related and anatomical variability [6, 14, 23].
However, specific rectal diameter cut-off values in adults are
lacking [6]. Transperineal ultrasound is appealing for routine
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[Rectum 34.1mm

FIGURE 2 | Transabdominal view of the rectum hyperechoic cres-
cent seen in an adult patient through a distended bladder. The trans-
verse rectal diameter measured by IUS (34.1 mm) was confirmed subse-
quently on CT scan (31.5mm) performed on the same day.

assessment of rectal content, but panellists cautioned that this
technique requires a deep understanding of rectal anatomy that
may be beyond the basic skillset of TUS operators.

The current study highlights the need for validated approaches
to assessing luminal content using IUS. The panel concluded
that TUS can effectively differentiate between solid and liquid
stool and identify gas within stool. Posterior acoustic shadowing,
a very commonly described sonographic feature of stool consis-
tency, was felt to represent solid luminal contents, although it
may occasionally represent gas [10, 22, 24, 25]. It is recognised
that posterior shadowing in some instances can also represent
gaseous collections on ultrasound [26]. A single prospective study
evaluating the agreement between CT and IUS with respect to
faecal loading in the rectum was published after this RAM ex-
ercise. The authors found a high degree of agreement between
both modalities, where posterior shadowing and hyperechoic
crescents were used to define faecal loading with TUS [22].

TUS can evaluate colonic shape and architecture, with changes in
haustral patterns potentially indicating faecal loading. However,
the exact characteristics of a loaded colon remain poorly defined,
and data on the relationship between faecal loading and haus-
tral shape are limited. One study compared faecal loading on
IUS and CT, suggesting that haustral markings correlate more
with stool hardness than the presence of faecal loading alone
[24]. Haustral markings may also be lost with inflammation
in patients with inflammatory bowel disease; however, associ-
ated features such as submucosal prominence or increased wall
layer accentuation may suggest an alternate explanation for this
finding [27]. While it was considered appropriate that colonic
distension is associated with faecal loading, a definitive cut-off
diameter was not able to be defined, and the accepted cutoff of
50mm was derived from studies of toxic megacolon rather than
faecal loading [16].

Uncertainty regarding the role of X-ray in the assessment of
faecal loading and constipation was due mainly to inter-rater
variability in scoring tools for both paediatric and adult patients

as well as recommendations against this form of assessment in
paediatric constipation [28-31]. There was uncertainty among
panellists about the role of CT in evaluating constipation, likely
due to radiation risks rather than the accuracy of the modality
[5, 32]. However, consistent with current evidence, panellists felt
it appropriate that CT can help exclude pathologies such as stric-
tures and malignancy when clinical assessment indicates poten-
tial secondary causes of constipation [33, 34]. The authors also
acknowledge, however, that the gold standard for evaluating co-
lonic strictures and malignancy remains colonoscopy; in order
of least invasive investigation, however, CT and colonoscopy
were discussed in addition to IUS. The uncertainty surrounding
IUS stems largely from the heterogeneity of current studies and
lack of prospective trials in adults, preventing generalisable rec-
ommendations to IUS as a whole [6, 35]. The panel recognises
the importance of further, well-designed, prospective trials in
both adults and paediatrics to further define the capabilities of
IUS on constipation assessment. While colonic motility studies
were not considered useful for defining faecal loading, colonic
motility correlates well with symptoms in adults and children
[36, 37]. Although the panel considered it inappropriate to use
motility studies in the assessment of faecal loading, they did ac-
knowledge the accuracy of this test in the literature. However,
the use of colonic motility studies in diagnosing constipation
was not commonly used by many panellists, likely due to re-
gional differences in access and expertise. MRI was considered
inappropriate as a tool in the assessment of faecal loading due
to cost and accessibility, although dynamic pelvic MRI was con-
sidered useful in the assessment of anorectal and pelvic floor
pathology such as dyssynergic defecation [38, 39].

This study had several strengths and weaknesses. The results
were derived from an international, multi-disciplinary panel
of TUS experts experienced in adult and paediatric gastroen-
terology and DGBI management. Statements were informed
by a recent systematic review of luminal content assessment
using IUS [6]. One paediatric gastroenterologist was included
in the panel; however, given this panellist's expertise in IUS,
it was felt that their contribution regarding the role in paediat-
rics, especially limitations of age-related anatomic variability,
were important contributions to discussion. The study find-
ings were partially limited by a lack of robust and prospec-
tive, validated data evaluating the role of IUS in constipation
assessment. Most data were from retrospective or unblinded
studies where sonographic parameters are extrapolated for
clinical use. Whether the identification of faecal loading re-
sults in clinically meaningful changes following therapy was
not discussed in this RAM. Available literature on response to
therapy is limited in study design and heterogeneity in find-
ings, limiting the ability of this panel to make firm recommen-
dations [35]. One prospective study did not find a correlation
between IUS-diagnosed faecal loading and patient-reported
symptoms; the authors, however, commented on the abil-
ity of TUS to differentiate the phenotypes of irritable bowel
syndrome and avoid suspected constipation rather than diar-
rhoea, a relevant clinical use [8]. Here may lie the strengths in
using IUS as an adjunct tool in the assessment of suspected
constipation rather than wholly replacing conventional scor-
ing tools and history taking. The statements generated by the
panel are to serve as a guide for clinicians who utilise IUS to
identify factors consistent with faecal loading.
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In conclusion, the findings of this RAM study on the use of IUS
to assess constipation and luminal contents provide a framework
for clinical practice and have illuminated the need for further
research in the area. While IUS holds promise as a non-invasive
and cost-effective tool in the assessment of DGBI, future well-
designed prospective clinical trials are needed to validate and
define the optimal clinical application of IUS in DGBI.
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