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In my 1973 copy of Hamilton Bailey’s Demonstration of Physical 
Signs in Clinical Surgery it is stated that auscultation of the 
abdomen is of ‘overriding importance’ in the investigation 
of ileus, be it obstructive of paralytic.[1] The doctor should be 
seated on a chair on the right side of the patient’s abdomen, 
command everybody in the vicinity to be quiet, apply the cup of 
the stethoscope firmly to the skin just below and to the right of 
the umbilicus, and listen – if necessary – for three full minutes. 
Only then can an ileus be diagnosed or the diagnosis can be 
discarded. In this issue of the Netherlands Journal of Critical 
Care, Van Bree reports a review of the literature on the utility 
of auscultation for bowel sounds in clinical decision-making.[2] 
It may be questionable whether the auscultation in the reported 
studies was executed as meticulously as prescribed by Hamilton 
Bailey - in the intensive care unit it will seldom be quiet, even 
if the doctors these days still have the authority to command 
silence - but the conclusion is firm: auscultation of the abdomen 
is useless, should be abandoned, and – most importantly – 
should not contribute to the process of clinical decision-making. 

So, if auscultation of the abdomen does not lead to an impact on 
clinical decision-making and should be abandoned, could this 
mean that auscultation in general should be abandoned? Indeed, 
auscultation of the heart by experienced general practitioners 
has a sensitivity of only 32% and 44% for diagnosing mild and 
significant valvular heart disease with specificities of 67% 
and 69%, respectively.[3] Fifty-two patients admitted to the 
emergency room with symptoms of lower respiratory tract 
infection were evaluated by a general internist, a specialist in 
infectious diseases, and a pulmonologist. Without knowledge of 
the clinical histories, they performed a chest exam to determine 
whether the patients had pneumonia.[4] As compared with 
the gold standard chest radiography, the sensitivity of clinical 
diagnosis ranged from 47 to 69%, and the specificity from 58 
to 75%. 
Now that we conclude that auscultation is, to say the least, not 

a very useful part of physical examination, does this mean that 
performing a physical examination in general can be discarded? 
After all, it has low specificity and sensitivity, and for the 
intensivist ultrasound has become a reliable tool. Ultrasound 
performs much more accurately than physical examination on 
diagnosing pathological conditions of the lung (consolidation, 
pleural effusion, oedema), the heart (global dimensions and 
function, valve dysfunction, volume status) and the abdomen 
(gastric retention volume, ileus, intra-abdominal air and 
fluid). Probably, some medical specialists will have to continue 
doing direct hands-on examinations, e.g. the neurologist with 
reflex and sensitivity testing (although even pupillary size, 
symmetry, and reactivity nowadays can be tested automated 
by a pupilometer handled by a nurse), but for most specialists 
physical examination may not contribute to the diagnostic 
process. Even the surgeon will almost always rely on ultrasound 
and/or CT scanning of the abdomen instead of following the 
principles that Henry Hamilton Bailey described.[5] 

All in all, following this line of reasoning, physical examination 
can be abolished - or can it? Of course not. History taking and 
physical examination have been the cornerstone of medicine 
since Hippocrates, and even though the diagnostic accuracy of 
physical examination is low compared with modern methods, 
it still has many valuable aspects - also for ICU patients. But 
the focus should change from organ-specific diagnosis to more 
general results and findings. Physical examination results in an 
intimate interaction between patient and physician, hopefully 
increasing the patient’s confidence and trust in the doctor’s 
abilities and therefore his treatment. A physical examination 
gives the physician insight into the mental state of the patient 
(delirium, depression), pain and anxiety, and the patient’s 
will to fight his disease and help in physical rehabilitation. 
Observing the patient reveals unwanted patient-ventilator 
interactions and could lead to relevant adjustments in the 
ventilator settings. Touching the patient provides relevant 
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knowledge on the circulation.[6] Although auscultation of the 
heart is inferior to echocardiography, a (new) murmur could 
point to a new diagnosis such as endocarditis, an acute mitral 
valve insufficiency or a ventricular septal rupture. In contrast 
to ultrasound and CT/MRI, physical examination is always 
available, is cheap, and might reveal conditions that would 
otherwise go unnoticed, such as decubitus, an infected catheter, 
petechiae and so on.

In conclusion, I have gone from auscultation of bowel sounds 
in patients with an ileus to physical examination in general. 
Returning to the starting point that auscultation for bowel 
sounds is useless, we - and our nurses! - should stop doing it. 
This is in line with existing guidelines: enteral feeding should 
not be withheld in ICU patients with absent bowel sounds.[7,8]

Together with auscultation of bowel sounds, other rituals which 
hamper optimal enteral feeding, such as measuring gastric 
retention volume, are to be abolished as well.[9] 
The authors are to be complemented with their research, and 
expanding on ‘test everything, retain what is good’ it is up to us 
not only to retain what is good, but to discard what is not good, 
to begin with rituals that hamper optimal feeding.
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Abstract 
Background: Ileus can be the consequence of multiple factors, 
including an operation, a side effect of drugs or the result of 
an obstruction requiring direct operative correction. Although 
auscultation for bowel sounds is routinely performed in the 
ICU and a well-established part of the physical examination in 
patients, its clinical value remains largely unstudied.
Methods: To determine whether auscultation for bowel sounds 
helps in clinical decision-making in ICU patients with ileus, 
a literature search of PubMed, Embase and Cochrane was 
performed to study the diagnostic value of auscultation for 
bowel sounds. 
Results: The inter-observer variability for the assessment of the 
quantity, volume and pitch of bowel sounds was high, with a 
moderate inter-observer agreement for discerning postoperative 
ileus, bowel obstruction and normal bowel sounds (kappa value 
0.57). The intra-observer reliability of duplicated recordings 
for distinguishing between patients with normal bowels, 
obstructed bowels or postoperative ileus was 54%. No clear 
relation between bowel sounds and intestinal transit was found. 
Sensitivity and positive predictive value were low: 32% and 23% 
respectively in healthy volunteers, 22% and 28% in obstructive 
ileus, and 22% and 44% in postoperative ileus.
Conclusions: Auscultation with the aim to differentiate normal 
from pathological bowel sounds is not useful in clinical practice. 
The low sensitivity and low positive predictive value together 
with a poor inter- and intra-observer agreement demonstrate 
the inaccuracy of utilising bowel sounds for clinical decision-
making. Given the lack of evidence and standardisation of 
auscultation, the critically ill patient is more likely to benefit 
from abdominal imaging.

Introduction
Ileus can be the consequence of multiple factors, including 
an operation, or medications such as opiates, but can also 
result from an obstruction that may require direct operative 
correction. As the pathogenesis of ileus is complex, there 
are more causes of ileus in intensive care patients such as 
critical illness itself,[1] ischaemia, diverticulitis and peritonitis, 
contributing at various times during the development of this 
entity.[2] Therefore, the decreased propulsive ability in patients 
with ileus may be broadly classified as caused either by bowel 
obstruction or intestinal atony/paralysis.
Reported clinical symptoms of ileus include nausea, vomiting, 
bloating, abnormal or loss of peristaltic bowel sounds, delayed 
passage of flatus and stool, and inability to progress to an oral 
diet.[3,4] Gastrointestinal problems occur frequently and are 
associated with adverse outcomes in intensive care patients.
[5-8] Different gastrointestinal symptoms and complications 
[e.g. decreased bowel sounds and delayed gastric emptying) 
may occur in up to 50% of mechanically ventilated patients.
[5,9] Despite this, there is no consensual means for obtaining a 
precise assessment of gastrointestinal function,[8] and it remains 
unclear which symptoms most reliably reflect recovery of the 
gastrointestinal tract in the intensive care unit (ICU).[3,10-12] 
Clinical parameters to diagnose ileus, such as return of bowel 
sounds and time to first flatus, may lack accuracy, while other 
clinical parameters such as nausea, vomiting and tolerance of 
solid food strongly depend on patient reporting.[13] Thus, it is 
questionable to what extent these parameters reflect recovery of 
intestinal motility. Thereby, it may not be surprising that studies 
assessing ileus have used various clinical parameters as primary 
outcome measure.[13,14] 
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In the ICU, diminished bowel peristalsis and the absence of 
bowel sounds are common in mechanically ventilated patients 
receiving sedatives, opiates and/or catecholamines. Data 
suggest that bowel sounds may be decreased or absent in half of 
the patients in the intensive care.[4-6,15] There are contradictory 
data in the literature about what constitutes normal bowel 
sounds; however, what is consistent throughout is the reported 
abnormality of a complete lack of bowel sounds. 
Auscultation for bowel sounds is routinely performed in the 
ICU and a well-established part of the physical examination 
in patients with suspected ileus,[16-18] while its clinical value 
remains largely unstudied.[19-23] In this review, the following 
clinical question is addressed: Does auscultation for bowel 
sounds help in clinical decision-making in critically ill patients 
with ileus? 

Methods
To identify studies and case series that report on the utility of 
bowel sounds in clinical decision-making in intensive care 
patients with ileus, we searched MEDLINE (1950 to September 
2017), EMBASE (1980 to Sept 2017, ISI Web of Science (1964 to 
September 2017), and the Cochrane Library (2005 to September 
2017). The following subheadings were used: (“intestinal 
obstruction” OR “bowel obstruction” OR "ileus”) AND 
(“auscultation” OR “bowel sounds” OR "gastrointestinal motility” 
OR “peristalsis” OR “diagnosis” OR “ICU” OR “critically ill”). 
Two authors independently reviewed the titles and abstracts 
yielded by this comprehensive search. All titles and abstracts 
were screened to identify manuscripts for eligibility. Based on 
the initial screening, selected full-text articles were obtained 
for second stage screening of the whole article. Randomised 
controlled trials, prospective and retrospective cohorts and case 
series were all eligible for inclusion, irrespective of publication 
status, date of publication and blinding status. Language was 
limited to English. Quality assessment was done with the 
methodological index for non-randomised studies (MINORS) 
checklist.[24]

Results 
The search yielded 947 articles. After elimination of irrelevant 
titles and duplicates, 172 abstracts were evaluated. A total of 21 
publications were retrieved for further assessment and finally 
seven full-text articles were included in the results section of 
this review. There were no systematic reviews or meta-analyses 
of randomised controlled trials on this topic. 

Accuracy and variability in assessment of bowel sounds in bowel 
obstruction, healthy controls and in postoperative ileus
Only two studies have determined whether an accurate diagnosis 
of mechanical small bowel obstruction, postoperative ileus and 
normal intestinal motility can be made based on bowel sound 
characteristics (table 1).[25,26] Bowel sounds were recorded for 
30 seconds using an electronic stethoscope and were randomly 
replayed to clinicians of the departments of internal medicine 
and surgery without providing any clinical information. The 
clinicians were instructed to categorise the patient recordings 
as small bowel obstruction, ileus or normal. The study by Gu et 
al. determined the accuracy of bowel sounds in 9 patients with 
small bowel obstruction, 7 patients with ileus and 10 healthy 
volunteers.[25] Recordings of patients with obstructive ileus were 
correctly labelled in only 42%. However, recordings of healthy 
volunteers and those of patients with ileus yielded a sensitivity 
of 78% and 84% respectively. If the physician believed she or he 
was hearing a bowel obstruction, this had a positive predictive 
value (PPV) of 72%, while for ileus and normal intestinal motility 
the PPV was 93% and 54% respectively. The inter-observer 
agreement was moderate (kappa value 0.57). The subsequent 
study by Felder et al. was a more elaborate reproduction of the 
earlier published study by Gu et al. with similar results, but 
also included the level of training of the clinicians.[26] The study 
cohort consisted of recordings of bowel sounds of 19 patients 
with mechanical small bowel obstruction, 156 patients with 
postoperative ileus and 177 healthy volunteers. A total of 45 
recordings were played consecutively to physicians, with 15 
of the recordings duplicated. Over 78% of the recordings of 

Table 1.  Accuracy and inter/intra-observer variability in bowel obstruction, ileus and healthy volunteers

Author Design & MI-
NORS score

Patients Outcome Results (%) Limitations

Gu, 2010 [25] Prospective
13

A: Healthy volunteers
B: Intestinal obstruction
C: Postoperative ileus

Correct classification of bowel sounds: 
Sensitivity/PPV

A: 78/54
B: 42/72
C: 84/93

- Electronic recordings
- Patient characteristics unknown
- Small selection of bowel recordings

Felder, 2014 [26] Prospective
20

A: Healthy volunteers
B: Intestinal obstruction
C: Postoperative ileus

Correct classification of bowel sounds 
& reliability:
Sensitivity/PPV /intra-observer reliability 

A: 32/23/59
B: 22/28/52
C: 22/44/53

- Electronic recordings

Breum, 2015 [28] Prospective
19

Patients with clinically suspected 
bowel obstruction:
A:  Intestinal obstruction  (n=37) 
B:  Without obstruction (n=61)

Sensitivity, specificity, PPV and NPV 
of pathological bowel sounds with 
respect to intestinal obstruction & Inter-
observer agreement (median kappa 
(κ)-value)

- Sens.: 42
- Spec.: 78
- PPV: 48
- NPV: 76 
- κ-value: 0.29 
(low)

- Shorter duration of electronic 
recordings (25 seconds)

PPV = positive predictive value, NPV = negative predictive value; MINORS = methodological index for non-randomised studies score. The global 
ideal score is 24: 12 items are scored 0 (not reported), 1 (reported but inadequate) or 2 (reported and adequate)[24]
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obstructive ileus were incorrectly labelled and not recognised 
as obstructive ileus, yielding a sensitivity of less than 22%. 
Recordings of healthy volunteers and those of patients with 
postoperative ileus yielded a sensitivity of just 32% and 22%, 
respectively. The PPV of bowel obstruction recordings was 28% 
and for normal and postoperative ileus recordings 23% and 44% 
respectively. This indicates that when a clinician judged the 
recording to match obstructive ileus, this was actually true in 
only 28% of cases. Auditory characteristics (tinkling, high pitched 
and rushes) in each bowel sound category were highly variable. 
Of all physicians, 58% reported tinkling as normal bowel sounds. 
However, high-pitched sounds and rushes, characteristics often 
associated with small bowel obstruction, were reported in 
23% to 73% of normal bowel sounds recordings. High-pitched 
sounds and rushes were reported to be heard less frequently 
in the obstructed recordings, 28% and 23%, respectively, than 
in the normal recordings, 60% and 46%, respectively. For the 
postoperative ileus recordings, clinicians reported hearing 
tinkling, high-pitched sounds or rushes approximately one-
third of the time. The intra-observer reliability for normal bowel 
sounds was 59%, for obstructive ileus recordings 51% and for 
postoperative ileus 56%. The overall intra-observer reliability of 
duplicated recordings was only 54%.
The question remains whether physicians are able to determine 
by stethoscope whether bowel sounds are normal in their 
patients suspected of bowel obstruction. Durup-Dickenson et 
al. assessed inter- and intra-observer agreement in physicians' 
evaluation of quantity, volume and pitch of bowel sounds. A 
total of 100 physicians were presented with 20 bowel sound 
recordings in a blinded set-up. The recordings had been made 
in healthy volunteers and patients in the emergency department 
presenting with peritonitis or bowel obstruction. Inter-
observer agreement regarding pitch, intensity and quantity 
yielded κ-values of 0.19, 0.30 and 0.24 (p<0.0001), respectively, 
corresponding to slight, fair and fair agreement. With regard 
to the intra-observer agreement, the probability of agreement 
was only 0.55, 0.45 and 0.41 for pitch, intensity and quantity 
respectively, which approximates flipping a coin.[20] 
Hyperactive bowel sounds were thought to be useful in 
diagnosing obstructive ileus, as suggested by a cohort study 
performed by Bohner et al. in patients presenting with 
abdominal pain lasting less than seven days, and with no 
history of abdominal injury including surgery.[27] Investigating 
which data from history and physical examination may help 
to exclude bowel obstruction and thereby avoid the additional 
request of abdominal radiographs, they found that ‘increased’ 
bowel sounds was one of the six variables with the highest 
sensitivity to exclude bowel obstruction. However, a more 
recent study investigating the accuracy of bowel sounds to 
diagnose obstructive ileus was performed by Breum et al., in 
which 53 physicians listened to electronically recorded bowel 
sounds from 98 patients admitted with clinically suspected 

intestinal obstruction. A low accuracy and low inter-observer-
agreement for bowel obstruction was found.[28] Moreover, using 
a simulation model, Mehmood et al. found that healthcare 
professionals of the internal medicine department and the ICU 
had a correct detection rate of hyperdynamic bowel sounds of 
50%.[29]

Relationship between bowel sounds and intestinal transit 
The presence of audible peristalsis as a sign of intestinal 
contraction is routinely used in postoperative patients. 
However, until recently it was not known whether this actually 
correlates with effective intestinal transit.[30,31] Intestinal transit 
was analysed by scintigraphy in 60 patients to determine 
which clinical symptoms best reflect postoperative intestinal 
motility.[13] Postoperative defecation together with tolerance 
of solid food proved to be the best clinical composite endpoint 
of postoperative ileus. This was in accordance with a recent 
systematic review determining the best clinical endpoint for 
postoperative ileus.[32] Strikingly, seven patients had developed 
a major postoperative complication, with paralytic ileus 
requiring a nasogastric tube. In these patients, the indium-111 
tracer had not reached the colon at day 2, demonstrating no 
significant intestinal propulsive activity. Interestingly, in six 
out of these seven patients with a paralytic ileus, there was still 
presence of audible peristalsis (table 2).[33] These data indicate 
that the reported absence of audible peristalsis poorly reflects 
postoperative dysmotility. 

Discussion 
There are practical difficulties in determining whether bowel 
sounds are hyperactive, hypoactive or truly absent, considering 
that normal bowel sounds occur intermittently between 5 and 
35 times a minute in an irregular pattern.[34-37] The minimum 
amount of time to auscultate before concluding that no bowel 
sounds are present varied from 30 seconds to 7 minutes, with 
most authors advising practitioners to auscultate for at least 5 
minutes if no sounds are heard initially.[35,38-41] In addition, bowel 
sounds demonstrate a large variation in sound distribution and 

Table 2.  Auscultation for the presence of bowel sounds audible 
peristalsis in relation with intestinal transit

Postoperative day 2 Auscultation of bowel sounds n =

No Yes

GC = 0 (paralytic ileus) 1 6 7

GC < 2 (no recovery of 
colonic transit)

0 41 41

GC ≥ 2 (recovery of 
colonic transit)

1 11 12

In the patients without ileus, the recovery of colonic transit (defined 
as geometrical centre (GC) of radioactivity  ≥ 2) was significantly 
correlated with clinical recovery[33]
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intensity in healthy subjects. Along with this, the terminology 
commonly used for normal and pathological bowel sounds is 
variable and the labelling of bowel sounds is often subjective.
[17] Thereby, the diagnostic ability of bowel sounds to discern 
normal and pathological conditions is not well characterised, 
and aberrant bowel sounds may be of limited value for the 
diagnosis of small bowel obstruction.[42] Despite these issues, 
bowel sounds are claimed to help us develop our differential 
diagnosis.[16,35,36,39-41,43] However, for a diagnostic test to be of 
value, it not only has to be well interpretable and accurate but, 
most importantly, also reproducible.[23] In the study by Felder 
et al. the intra-observer reliability for normal bowel sounds, 
obstructive ileus recordings and postoperative ileus was low 
at 50-60%.[26] This makes it unlikely that the diagnostic value 
of auscultation increases with the addition of patient history 
and physical findings. Furthermore, several studies have 
reported no differences between junior and senior doctors, 
contradicting the assumption that the diagnostic value of 
auscultation may be further improved by increasing systematic 
training.[26,28]

Previous studies have demonstrated low to moderate inter-
observer agreement for bowel sounds assessment in various 
motility disorders.[19,20,22,25,28,44] Variation in the intensity of 
the volume and pitch of the sound further challenges the 
clinician trying to determine whether bowel sounds are overly 
loud or soft. A partial obstruction may provoke a hollow, 
very high-pitched tinkling sound as a result of liquid and gas 
accumulating under pressure in the dilated bowel.[41] However, 
there is no clear evidence that very high-pitched bowel sounds 
have clinical pertinence.[45]

Besides a lack of accuracy, there are specific conditions in the 
ICU that may further hamper the utility of auscultating bowel 
sounds in critical care. Contact precautions are part of the 
standard care in the ICU to prevent the spread of multidrug 
resistant bacteria from infected or colonised patients. These 
precautions include the use of disposable or patient-dedicated 
simple stethoscopes. As previously demonstrated by Mehmood 
et al., these low-end stethoscopes perform poorly, hampering 
reliable auscultation in the ICU. Physicians differ in how long 
they listen for bowel sounds, and they listen for a shorter 
time compared with nurses in the ICU. As a result, different 
conclusions about the presence of normal bowel sounds can 
be made within the same patient in the same department.[21,29] 

Had abdominal auscultation not been such a cheap commonly 
practised investigation, it would probably not have survived 
in clinical practice for more than 150 years, given the very 
limited documentation of its clinical value.[28,46] The practice 
of auscultation therefore appears to be more a reflection of 
tradition and anecdotal evidence, and begs the question 
whether it may be better to abandon this routine procedure 
in order to avoid delayed diagnosis or even misjudgement of 
patients with suspected bowel obstruction.[28] We are strong 

supporters of the history and physical exam and advocate 
for the use of hands, ears, nose and eyes to interpret the 
patient’s condition. However, intensivists must be progressive, 
embracing new modalities and letting go of less reliable 
methods. For example, the bedside ultrasound for the 
diagnosis of small bowel obstruction might be a more suitable 
alternative. In line with this, a recent systematic review of 
the diagnostic modalities used to identify bowel obstruction 
found ultrasound to be superior to all other modalities.[47] 
The lack of consensus, standardisation and evidence may 
encourage educators and physicians in the ICU to discuss the 
efficacy and utility of this manoeuvre during clinical training. 
Especially, in an era of expanding diagnostic possibilities,[48] the 
intensive care patient is more likely to benefit from abdominal 
imaging than auscultation if the suspicion of an ileus requiring 
operative intervention arises.[49]

For many years, the dogma was not to give patients any oral 
or enteral feeds unless bowel sounds were present. However, 
a number of studies have shown that ileus is not equated 
with intestinal failure and that bowel function and nutrient-
absorbing capacity may be suppressed in patients with ileus, 
but are not absent.[50] Moreover, the sounds made by the 
bowel are evidence of contractility, not absorptive capacity or 
mucosal integrity. Thus, the intestine can still produce loud 
bowel sounds while its mucosa is eroded and denuded of 
villi.[51,52] In fact, the use of bowel sounds to drive any clinical 
decision has never been validated and nowadays guidelines 
support the use of early enteral nutrition, stating there is no 
need to wait for bowel sounds.[52,53] Moreover, the presence 
of bowel sounds poorly reflects postoperative dysmotility as 
bowel sounds are still audible in the majority of patients with 
a paralytic ileus. These findings are in line with a recently 
published prospective study in 124 adult patients undergoing 
major abdominal surgery. In this blinded observational study, 
Read et al. found no association between bowel sounds and 
flatus, bowel movement, or tolerance of oral intake.[54] This 
further underlines that clinical decisions in intensive care 
patients with ileus should not be based on auscultatory 
assessment of bowel sounds.[3,33,45]

Conclusion
The low sensitivity and positive predictive value, together 
with a poor inter- and intra-observer agreement, demonstrate 
low accuracy of utilising bowel sounds for clinical decision-
making. Thereby, the diagnostic utility of auscultation in 
differentiating normal from pathological bowel sounds in ICU 
patients is useless and should be abandoned. 
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