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Can irritable bowel syndrome be detected by ultrasound?
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Functional gastrointestinal disease is one in which gastrointestinal symptoms persist chronically or 
recurrently. This disease is challenging because it does not have an organic cause that can be detected 
in routine laboratory tests. Among them, the symptoms of irritable bowel syndrome (IBS), which is a 
type of functional gastrointestinal tract disease, include abnormal bowel movements associated with 
abdominal pain. However, no specific test has been established to definitively diagnose these diseases, 
including IBS. The traditional Rome IV diagnostic criteria are used to diagnose IBS by assessing 
subjective symptoms. However, it has been suggested that IBS is difficult to diagnose using the Rome 
IV criteria among unconscious or cognitively impaired patients. It is recommended that abdominal 
ultrasonography be used to assess IBS with diarrhea and constipation. Previously, constipation among 
elderly people who ingested food orally was objectively assessed by ultrasound, and colonic fecal 
distribution patterns were classified in constipated patients and healthy people. Objective visualization 
of the large intestine was used to assess constipation. Therefore, fecal retention among adults and 
elderly individuals was reported using ultrasonography. It was suggested that stool retention could 
be confirmed by observing the hyperechoic region of the rectum. Strong hyperechoic regions with 
acoustic shadows in the rectum indicate the presence of hard stools, thus enabling medical workers to 
identify constipation. In the future, ultrasonography may be useful for diagnosing IBS in unconscious 
patients or those with cognitive decline.

1. Introduction

Functional gastrointestinal disease is a disease in 
which gastrointestinal symptoms persist chronically 
or recurrently. There are no organic lesions on clinical 
examination, and the symptoms are due to functional 
abnormalities (1). Types of functional gastrointestinal 
disorders include irritable bowel syndrome (IBS), 
functional abdominal distension, functional constipation, 
functional diarrhea, and unspecified functional bowel 
disease (1-3). Symptoms of IBS, which is a typical 
functional gastrointestinal disorder, include abdominal 
pain, abdominal discomfort, and associated bowel 
abnormalities (3). However, objective examination that 
can make a definitive diagnosis has not been established 
for these disease groups, including IBS. Therefore, we 
suggest that a novel, objective method for diagnosing 
IBS should be developed based on various views of 
articles.

2. Diagnosis of IBS

Recently, Rome IV diagnostic criteria have been used 

as diagnostic criteria for IBS by assessing subjective 
symptoms (1-4). The Rome IV diagnostic criteria can 
distinguish functional bowel disease with chronic 
symptoms from transient gastrointestinal symptoms. 
The criteria include abdominal pain and defecation 
disorders occurring more than 6 months before diagnosis 
and for more than 3 days in the last 3 months (3,4). 
Defecation disorder subtypes can be classified into 
IBS with diarrhea (IBS-D) and IBS with constipation 
(IBS-C); these subtypes are considered useful in clinical 
practice. Stool shapes range from watery to hard stools, 
and it has been suggested that transit time through the 
gastrointestinal tract is reflected by stool shape (5,6). 
On the other hand, it has also been reported that the 
defecation frequency and transit time of IBS patients 
are often the same as those of healthy subjects (7,8). 
This classification method includes that in addition to 
diarrhea type and constipation type, there are patients 
who are judged as having mixed IBS (IBS-M) with both 
characteristics and those with unsubtyped IBS (IBS-U), 
which does not include all criteria (2-4). However, this 
diagnosis is limited to those patients who have a clear 
awareness. Rome IV criteria are evaluated based on 
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the patient's subjective symptoms, which are based on 
abdominal pain (4). This fact suggests that it is difficult 
to use the Rome IV criteria to diagnose IBS in patients 
that are unconscious or have cognitive decline.
 A previous study suggested that it is difficult to 
completely exclude organic diseases by diagnosing 
symptoms using only the Rome criteria (9). On the other 
hand, the study also suggested that the Rome criteria 
can be used to exclude unnecessary examinations and 
that other diseases can be significantly narrowed down 
(9). However, many physicians do not remember the 
diagnostic criteria for IBS; it has been reported that 
physicians use diagnostic criteria in only 4% of clinical 
practice. In addition, there is not enough evidence that 
the Rome criteria can be used to diagnose unconscious 
patients or those with cognitive decline because the 
Rome criteria evaluate only subjective symptoms. 
Additionally, many epidemiological studies have 
indicated that the Rome IV criteria are not sufficient. 
However, several epidemiological studies have used 
the Rome II criteria, which are effective for diagnosing 
IBS. Additionally, the Rome III criteria were developed 
in statistical studies of epidemiological data based on 
the Rome II criteria. Furthermore, a number of studies 
have suggested that the home environment, psychosocial 
factors, gastrointestinal motility abnormalities, visceral 
hypersensitivity, intestinal bacteria, and brain-intestinal 
correlations have been thoroughly examined (4,10). 
However, the Rome criteria are based only on the 
patient's subjective symptoms, such as abdominal pain or 
defecation. Therefore, there is not enough evidence that 
the Rome criteria can be used to diagnose unconscious 
patients or those with cognitive decline.

3. Subjective symptoms can be evaluated by 
questionnaires

The diagnosis of IBS is made by Rome IV diagnostic 
criteria (4) and other questionnaires. However, there are 
various factors related to the onset of IBS, so several 
questionnaires are used to evaluate the relationship 
between daily living conditions, quality of life (QOL), 
psychological conditions and abdominal symptoms (11-
14). The evaluation of QOL using the SF-36 is clinically 
useful because it can be compared with that of patients 
with other diseases. In addition, the IBS-QOL, which is 
an IBS-specific QOL survey, is effective in assessing the 
effects of treatment (15). SCL-90-R, HDRS (16), EPQ, 
and DSSI (11) are also available. The symptoms of IBS 
patients can be evaluated by using a combination of these 
questionnaires. In particular, these questionnaires might 
reveal mental problems, such as anxiety and depression.

4. Effects of colonoscopy and colonography as 
objective methods of evaluation

The diagnosis of IBS is based on the Rome IV 

diagnostic criteria (2,4) and other questionnaires 
(17,18). However, it is difficult to subjectively evaluate 
patients who are unconscious or have reduced cognitive 
function. Therefore, it is important to use objective 
evaluation methods. There are few epidemiological 
studies on the effectiveness of colonoscopy and 
colonography in the diagnosis of IBS. A previous 
study suggested that pain during colonoscopy was 
significantly more severe in IBS patients than in non-
IBS patients (19). Furthermore, another previous study 
of colorectal angiography also suggested that IBS 
patients showed significant spasm compared with those 
without abdominal symptoms (20). Although the use 
of routine colonoscopy and colon radiography in the 
current diagnosis of IBS is not required, evidence-based 
objective methods of evaluation may be necessary for 
exclusion diagnosis, especially for patients with signs 
of IBS.

5. Abdominal ultrasound may be used to objectively 
and noninvasively evaluate IBS

Although there are few epidemiological studies on the 
usefulness of endoscopic imaging examinations on 
anything other than the large intestine in the diagnosis 
of IBS, there are articles on ultrasound examination and 
upper gastrointestinal endoscopy (21). In a previous 
study on ultrasound, it was reported that the contractile 
movement of the gallbladder was higher in the IBS 
group than in the control group in both the fasted state 
and after diet loading (22,23). It has been suggested 
that IBS is associated with cholecystectomy, but the 
small number of cases and its direct association with 
IBS symptoms are unknown. In addition, a previous 
study in Japan evaluated colonic motility by abdominal 
ultrasonography and reported that colonic contraction in 
the IBS group was enhanced by observing the sigmoid 
colon on an empty stomach. In the postmeal observation 
of the sigmoid colon, 9 IBS cases diagnosed by Rome 
II criteria and 4 controls were compared. In IBS-C, 
segmental movement was enhanced. On the other hand, 
in IBS-D, enhanced transport of intestinal contents to 
the anus was observed (24). Based on these reports, 
ultrasonic examination can be considered a noninvasive 
examination and is expected to be useful for the 
evaluation of intestinal motility. However, since there 
are few research reports, future verification is expected.
 Furthermore, very few reports have diagnosed 
IBS using ultrasound. Among them, some previous 
studies have confirmed the characteristic changes in 
the gastrointestinal tract of IBS by using ultrasound. 
In a previous study, ultrasound was used to investigate 
the gastric emptying rate (GER) and antral motility 
of 76 IBS children who met the Rome III diagnostic 
criteria. The GER was significantly reduced in the IBS 
group exposed to stressful events. This result indicates 
that in IBS patients, stress causes more damage to the 
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suggested that stool retention can be confirmed by 
observing the hyperechoic region of the rectum.
 Furthermore, it has been reported that a hyperechoic 
region is also found in the rectum of patients with 
functional constipation (30-32). The strong hyperechoic 
region with acoustic shadow in the rectum indicates 
the presence of hard stool and has been suggested to be 
able to identify IBS.
 However ,  previous s tudies  evaluated only 
constipation patients and did not adequately examine 
diarrhea in enterally fed elderly people with impaired 
cognitive motor function. In addition, ultrasound has 
been used to diagnose enteritis in the digestive tract. 
In the case of infectious enteritis and ischemic colitis, 
specific echo findings are recognized, and ultrasound 
can be used to diagnose the disease. Thus, while the 
effectiveness of ultrasound has been shown for specific 
diseases, it has not been verified for diarrhea in elderly 
individuals.
 In Japan, the 2016 medical fee revision (33) 
established a new "urination independence guidance 
fee", which includes "remaining urine measurement" 
using ultrasound and "urination diary" as requirements. 
Ultrasound has become a new assessment method 
for which general nurses should learn and develop 
educational programs for nurses (34-39). From the above, 
if it becomes possible for a nurse to predict diarrhea by 
using ultrasound, they can change the content of meals 
according to the individuality of the elderly patient and 
provide excretory supplies (incontinence pants, diapers, 
pads, etc.). Drug administration will make the daily life 
of patients safer and easier. Therefore, future research 
should examine these subjects.

7. Limitation

Rome IV diagnostic criteria based on subjective 
symptoms are used to diagnose IBS. This approach is 
limited to those who can communicate and complain 
on their own. On the other hand, ultrasonic waves can 
be a tool for diagnosing IBS by an objective index. To 
date, it has been reported by several previous studies 
that constipation and normal stool can be confirmed 
percutaneously easily and noninvasively. However, it is 
difficult to evaluate abdominal pain, which is essential 
for IBS diagnosis, by ultrasound. In the future, further 
visualization of defecation disorders and indicators that 
can objectively evaluate abdominal symptoms, such as 
abdominal pain, should be verified.

GER and antral motility than in healthy individuals. 
In this ultrasound study, the GER and pyloric motility 
slowed gastric emptying and impaired pyloric sinus 
motility in all four IBS subtype children. However, 
a clear relationship between gastrointestinal motility 
abnormalities and symptoms has not been shown (25). 
In addition, a previous study investigating whether 
transvaginal ultrasound was useful in diagnosing IBS 
reported that the intestinal wall of the sigmoid colon 
was thickened in approximately 27 patients with a 
history of IBS (26). However, transvaginal ultrasound 
is a test for women only, and it is a difficult method for 
people living a general healthy social life.
 Thus, studies on IBS diagnosis using ultrasound 
have not been sufficiently conducted. Several 
transvaginal and transrectal research methods have been 
reported (25-28), all of which are painful for patients 
and difficult to use in home care and medical facilities.
 In recent years, it has become possible to easily 
and noninvasively inspect constipation by applying a 
small ultrasonic wave percutaneously to the abdominal 
wall (29). In particular, elderly people with impaired 
cognitive motor function cannot complain of subjective 
symptoms, so it is an important advance to easily 
test for constipation and diarrhea with such a small 
ultrasound procedure.

6. Is it possible for nurses to objectively evaluate IBS 
by using ultrasound?

Ultrasound can visualize information in the body in 
real time by simply applying a probe to the abdomen. 
In addition, unlike X-ray abdominal radiography, 
there is no exposure, and it can be repeated (Table 
1). Furthermore, in recent years, the development of 
pocket-sized ultrasound devices has rapidly advanced 
(29), and it is becoming possible to use ultrasound not 
only in the examination room but also at home or at the 
bedside (30,31).
 In a previous study, constipation among elderly 
people who ingested food orally was evaluated 
objectively by ultrasound, and the fecal distribution 
pattern of the large intestine was classified in patients 
with constipation (29,30). Objective visualization of 
the large intestine was used to evaluate constipation. 
For this reason, fecal retention was reported using 
ultrasonography in adults and elderly individuals, 
and Japanese nurses used ultrasound as a physical 
assessment tool to assess constipation (31). It has been 

Table 1. Examination of intestinal colon

Examination
Abdominal X-ray

CT imaging
MRI scan
Ultrasound imaging (US)

Evaluate contents 
Distribution of stool (volume)
Colonic transit time (movement)
Distribution of stool (volume and quality)
Distribution of stool (volume and quality)
Distribution of stool (volume, quality and movement)

Real time
No

No
No
Yes

Invasion
Radiation exposure

Radiation exposure
Take up too much time; Noise exposure
Non-invasive
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8. Conclusion

The traditional Rome IV diagnostic criteria are used to 
diagnose IBS by assessing subjective symptoms. The 
Rome IV diagnostic criteria can distinguish between 
functional bowel disease with chronic symptoms and 
transient gastrointestinal symptoms. The Rome IV 
criteria assess whether abdominal pain and defecation 
disorders occurred more than 6 months before diagnosis 
and whether these symptoms persisted for more than 
3 days in the last 3 months. The defecation disorder 
subtypes can be divided into IBS-D and IBS-C, but this 
diagnosis is used only in patients with clear awareness. 
The Rome IV criteria are used to assess subjective 
symptoms in patients who have abdominal pain or 
bowel movements, suggesting that diagnosing IBS using 
the Rome IV criteria among unconscious patients or 
cognitively impaired patients is difficult.
 It is recommended that abdominal ultrasonography 
be used to assess IBS. In a previous study, constipation 
among elderly people who ingested food orally was 
objectively assessed by ultrasound, and the pattern of 
fecal distribution in the large intestine was classified 
in patients with constipation. Objective visualization 
of the large intestine was used to assess constipation. 
Therefore, fecal retention among adults and elderly 
individuals was reported using ultrasonography. 
Thus, it was suggested that stool retention could be 
confirmed by observing the hyperechoic region of the 
rectum. Furthermore, hyperechoic regions have also 
been reported in the rectum of patients with functional 
constipation. Furthermore, strong hyperechoic regions 
with acoustic shadows in the rectum indicate the 
presence of hard stools, thus enabling medical workers to 
identify constipation. In the future, ultrasonography may 
be useful for diagnosing IBS in unconscious patients or 
those with cognitive decline.
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