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Introduction
Fetal echogenic bowel was first described in the late 1980s 
and early 1990s as a normal variant found during obstetric 
ultrasound scanning.1,2 Reports of associations with chro-
mosomal syndromes, however, began to emerge in the mid-
to-late 1990s resulting in the finding being reclassified as a 
‘marker’ for chromosomal syndromes.3–5 A decade later, 
the term ‘marker’ was removed, and fetal echogenic bowel 
became a non-specific second trimester finding warranting 
onward referral for further evaluation.6 Today, echogenic 
bowel is included as a high-risk factor in the Saving Babies’ 
Lives Care Bundle Version 2.7

The prevalence proposed in the literature varies widely 
ranging from 2% to18% of all pregnancies,8,9 and it is 

therefore unsurprising that traditionally opinions have 
varied as to its significance as an isolated finding. The 
assessment methods for describing echogenic bowel also 
vary in the current evidence base and include both 
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subjective and objective methods. The fetal structure to 
which the brightness of bowel is compared also varies in 
the available literature.

The Fetal Anomaly Screening Programme (FASP)’s 
national standards and guidance in relation to the reporting 
of fetal echogenic bowel10 state echogenic bowel with den-
sity equivalent to fetal bone should be reported. There is no 
specific clarity, however, in relation to which fetal bone the 
comparison should be made or how the finding should be 
reported, for example, using a subjective method such as 
moderately echogenic or an objective method such as a 
grading system.

With the introduction of the Saving Babies’ Lives Care 
Bundle Version 2,7 the correct identification and reporting 
of echogenic bowel is imperative as it can contribute to the 
reduction of stillbirth, morbidity, injury and preterm deliv-
ery as it is identified by the authors of that document as a 
high-risk factor. The non-identification of echogenic bowel 
at the 20-week scan can therefore have potentially serious 
implications for both mother and child.

A national consensus is required to guide sonographers 
in identifying and reporting fetal echogenic bowel. This 
two-phase study aims to develop a national (England) con-
sensus to guide sonographers on the identification, classifi-
cation and reporting of fetal echogenic bowel during the 
FASP second trimester anomaly scan. The Phase 1 results 
presented in this article capture the national current practice 
of sonographers defining echogenic fetal bowel.

Methods
Ethical approval for the study was from Sheffield Hallam 
University (ER36147075).

Phase 1 of the study captured sonographers’ current 
practice across England. England only is included and not 
the whole United Kingdom as the current FASP screening 
programme is applicable to England only. This allowed a 
baseline to be established as well as identification of the 
national consensus.

An online questionnaire survey including multiple 
choice and open-ended questions (Appendix 1) was piloted 
and then deployed to capture numerical and free text data. 
The choices included were informed by current relevant lit-
erature and participants consented through the platform. 
Responses were anonymous unless participants wished to 
add their contact details to participate in Phase 2.

All sonographers practising within English obstetric ser-
vices were invited to participate from 5 November 2021 to 
20 January 2022. Participants were recruited via social 
media and through professional networks and organisa-
tions, for example, the British Medical Ultrasound Society 
(BMUS) website. Quantitative data analysis in the form of 
descriptive statistics was conducted.

Results
A total of 95 participants completed the questionnaire with 
the majority identifying as sonographers (59%, n = 56), 
28% (n = 26) advanced practitioners, 5% (n = 5) specifying 
‘other’, 4% (n = 4) doctors and 4% (n = 4) midwives. 
Participants were from a wide geographical area.

All participants stated they identified fetal echogenic 
bowel by eye rather than using machine computerised soft-
ware and the majority (n = 93, 98%) did this by comparing 
the brightness to other fetal structures. The remaining two 
participants did not provide any further detail as to how 
they identified echogenic bowel. All 95 participants stated 
they made the comparison to fetal bone with 14 (13%) also 
indicating they made comparisons to other fetal structures 
such as liver and lung.

The most common bone used for comparison was the 
femur bone (n = 54, 57%) followed by the pelvic bones 
(n = 35, 37%), participants also reported comparing to the 
spine (n = 16, 17%), ribs (n = 10, 10%) any long bones 
(n = 2, 2%) and any bone (n = 10, 10%), some participants 
listed more than one fetal bone structure in their responses.

Only seven (7%) participants used a grading system 
which consisted of three categories: mild, moderate or 
severe. When asked what frequency transducer participants 
typically used to optimally assess bowel echogenicity, 
some participants opted not to provide a response (n = 17), 
and some gave multiple values. The ranges stated differed 
too as some participants indicated the transducers were 
broadband or multifrequency. This made categorising the 
frequencies challenging; the range, however, was between 
1 and 14 MHz from the 62 participants stating a figure. The 
most common response from these 62 participants was 
under 10 MHz (n = 49, 79%), with 13 (21%) using 10 MHz 
and over.

Further breakdown (Figure 1) identified the most com-
monly used transducer frequency was 2–9 MHz (n = 15, 
24%), followed by 3–6 MHz (n = 9, 14%) and 1–5 MHz 
(n = 7, 11%). Several of the 80 participants also included 
comments with 11% (n = 9) stating they would use the high-
est frequency transducer available while conversely, 3% 
(n = 2) would select the lowest frequency transducer avail-
able. Dependency on the maternal body habitus and/or 
body mass index (BMI) was highlighted by 11% (n = 9) of 
participants despite not being asked specifically about this, 
and concerningly, 5% (n = 4) of participants indicated they 
were not sure what frequency they used.

When asked what equipment settings participants 
(n = 77) would change when assessing the brightness of 
fetal bowel, some gave multiple responses. The major-
ity (n = 68, 88%) stated the overall gain with other set-
tings including the focal zone, field of view, depth, 
harmonics, contrast, dynamic range, and equipment pre-
sets (Table 1).
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Of the 78 participants responding to this question, echo-
genic bowel was confirmed by the local fetal medicine 
units in 45 (58%) of the participants departments and at the 
20-week scan in 25 (32%) of the participants departments 
with the remaining 8 (10%) participants stating they were 
unsure when confirmation occurred.

Discussion
This study highlights common practice across some aspects 
of identification of echogenic fetal bowel as well as some 
differing practice mirroring the variation in the existing 
evidence base.

The current published literature presents a variety of 
methods for assessing and describing echogenic fetal 
bowel which includes both subjective and objective meth-
ods. The results from this study revealed the current prac-
tice across England was to use a subjective method (98% 
of participants) which relied on the sonographer making a 
comparison of the level or degree of echogenicity in rela-
tion to the other fetal structures. This has been reported 
typically to include a comparison to the fetal bone3,4,10 
which was also the case in this study (100% of partici-
pants). However, 13% of participants also stated they made 
comparisons to other fetal structures, such as liver and 
lung, concurring with previous studies.11–14 These partici-
pants did not offer any additional detail on how this 
occurred in practice.

The most common bone used for comparison in this 
study was the femur bone followed by the pelvic bones 
with responses including pelvis, pelvic bones, ileum, and 
iliac crest. Participants also reported comparing to a vari-
ety of other fetal bony structures including the spine, ribs, 
long bones, and any bone. This variation is unsurprising 
given the lack of guidance for sonographers; current 
national guidance advocates the reporting of echogenic 
bowel which has a density equivalent to fetal bone10 with-
out specifying which fetal bone the comparison should be 
made to. Other publications do offer additional detail in 
relation to which fetal bone the comparison should be 
made, for example, Chudleigh et al.15 advocate the com-
paring to the iliac crests, although the authors are silent on 
whether single or multiple transverse, coronal and/or sagit-
tal sections should be used. There is little/no published lit-
erature exploring whether the actual bone used for the 
comparison is relevant, or whether or not adjusting spe-
cific controls affects the echogenicity of the bowel and the 
comparator bone equally.

Figure 1. Further breakdown of transducer frequency used to optimally assess fetal bowel brightness.

Table 1. Equipment settings participants manipulate when 
assessing the brightness of fetal bowel.

Overall gain 68 (88%)

Focal zone 12 (16%)

Dynamic range 8 (10%)

Field of view 7 (9%)

Depth 6 (8%)

Harmonics 7 (9%)

Presets 6 (8%)

Split screen 6 (8%)

Contrast 4 (4%)

Change transducer 3 (4%)

Nothing 1 (1%)
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To decrease the inter observer variation, grading sys-
tems have been advocated in the past to quantify the degree 
of echogenicity of fetal bowel12,16 (Table 2).

However, there is still subjective reliance on the sonog-
rapher to compare the bowel echogenicity to other fetal 
structures reducing the objectivity of this method of assess-
ment. Only 7% of participants in this study used a grading 
system which consisted of three categories: mild, moderate 
or severe. While this appears to align with the Hill et al.’s12 
study, the terms used differ slightly.

Objective methods have been developed using quantita-
tive computerised grey scale analysis17,18 to overcome the 
equipment gain and/or settings and inter-patient variability 
as well as the use of maximum pixel density of echogenic 
bowel compared to the density of the fetal liver.19 Other 
authors have attempted to use quantitative assessment 
methods to demonstrate the effect of different equipment 
settings on the level of echogenicity of the fetal bowel. Lee 
and Cho20 concluded in their study that the use of harmon-
ics, an equipment image processing technique, resulted in 
the fetal bowel appearing to have an increased level of 
echogenicity. Leibovitz et al.21 concurred with this finding 
that the use of harmonic imaging in early second trimester 
scans may significantly increase the brightness of the fetal 
bowel. Only 9% of participants in this study recognised the 
effect of harmonics on identification of echogenic bowel 
suggesting this is not widely implemented practice.

The frequency of the ultrasound transducer used for 
scanning was also found to impact on the level of bright-
ness or echogenicity of fetal bowel with higher frequency 
transducers producing false positive results.22 This study 
revealed a wide variation in the frequency of transducers 
used to optimally identify echogenic fetal bowel with 7% 
advocating the use of high-frequency transducers (greater 
than 10 MHz). There were only 19% of participants using 
transducers in the 1–5 MHz range to make the diagnosis 
and a small number (3%) stating the lowest frequency 
available.

There were a number of participants who did not know 
what frequency transducer they used, and this seeming lack 
of awareness was also seen in relation to whether the diag-
nosis of echogenic bowel was made at the 20-week scan or 
following review by a fetal medicine consultant. Just over 

half of the participants in this study confirmed diagnosis of 
echogenic bowel at the 20-week ultrasound scan them-
selves whereas just over a third of cases were not confirmed 
until after review by a fetal medicine consultant.

However, reassuringly, a significant number of the par-
ticipants in this study indicated they would adjust the over-
all gain to make the diagnosis. In addition, there were 
several other equipment settings participants would manip-
ulate to gain optimal image quality, including to account for 
different patient body habitus.

The lack of clarity, even in national guidance, as to how 
sonographers should identify and define echogenic bowel 
appears to have led to inevitable variations in practice and 
reliance on professional autonomy. However, it is worthy 
of note that sonographers are legally accountable for their 
professional actions and in the absence of clearly defined 
guidance, they are at increased risk of being subject to liti-
gation on account of their professional actions. A key com-
ponent in medicolegal cases is to determine whether a 
sonographer’s actions were justified, and they acted in 
accordance with a responsible body of sonographers. This 
would therefore apply to their diagnosing of fetal echo-
genic bowel, for example. There is an urgent need for 
national guidance to support sonographers in the identifica-
tion, diagnosis and reporting of echogenic fetal bowel.

This phase of the project has allowed an exploration of 
the evidence base for best and suggested practice and 
aligned it to current practice. From these findings and the 
current published literature, the following recommenda-
tions are made to ensure a consistent approach to practice:

•• Identification by ‘eye’ with optimal equipment settings 
for that particular patient.

•• The assessment should be made with the suspected 
echogenic bowel and the bone to which it is being com-
pared in the same image. This is often not possible if 
using the femur as the comparator and is important for 
professional accountability.

•• We, therefore, advocate the comparison should be made 
in a single coronal view using both iliac crests as the 
comparator bone.

•• Turning down the overall gain until the bowel and/or 
bone disappear.

Table 2. Grading systems for echogenic fetal bowel.

Grading (Slotnick and Abuhamad16) Grading (Hill et al.12)

Grade 1 – less echogenic than the fetal iliac crest.
Grade 2 – equal echogenicity to iliac crest.
Grade 3 – more echogenic than the iliac crest.

Grade 0 – equal echogenicity to fetal liver
Grade 1 – mildly hyperechoic to the liver or less than bone.
Grade 2 – moderately hyperechoic to the liver or as 
echogenic as bone.
Grade 3 – markedly hyperechoic to the liver or greater than 
bone.



Sevens and Chudleigh 15

The novel findings of the study have highlighted varia-
tion in sonographer practice in relation to the identification 
of fetal echogenic bowel. This is perhaps unsurprising giv-
ing the paucity of comprehensive guidance both in the 
United Kingdom and internationally. The findings of the 
study have allowed recommendations to be developed to 
assist sonographers and to promote consistent practice 
across English obstetric screening at the 20-week scan.

The strengths of the study include capturing the national 
consensus of sonographer practice across English screen-
ing services and developing recommendations for practice 
which are not currently in existence. This phase of the study 
creates a foundation for Phase 2, development of a guid-
ance document for sonographers.

It must be acknowledged that there were only 95 par-
ticipants in the study which may represent a selection of 
those practicing in the FASP screening services. Public 
Health England confirmed they have approximately 2000 
ultrasound practitioners registered with Down’s syndrome 
screening Quality Assurance Support Service (DQASS). 
However, this number also includes some private provid-
ers and fetal medicine consultants and does not relate to 
those performing the 20-week screening scan alone (Public 
Health England, personal communication). The exact 
number of sonographers performing 20-week anomaly 
scans remains unknown.

Conclusion
Phase 1 of this study has provided valuable insight into the 
current practice of English sonographers participating in this 
study when identifying echogenic fetal bowel. It has revealed 
that there is a national consensus on using a subjective method 
of assessment of the echogenicity of fetal bowel. It has also 
highlighted that common practice is to reduce the overall gain 
settings to aid diagnosis, but there is wide variation in terms 
of the manipulation of other equipment settings.

Furthermore, while there appears to be a national con-
sensus on the comparison of the bowel brightness to fetal 
bone, there is a disparity on which bone is used and the 
technique with which to make this comparison. There is 
also inconsistency in the transducer frequency used increas-
ing the risk for false positive cases. This exacerbates the 
need for guidance for sonographers to be able to undertake 
this reliably and consistently. Recommendations have been 
made in this phase of the project and will be built upon in 
the next phase of this project.
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Appendix 1

Anonymised survey questions.

Fetal echogenic bowel: developing a national consensus on identification and 
reporting

Introduction to the project
We would like to invite you to take part in this research study which proposes to capture sonographers’ interpretations and 
definitions of fetal echogenic bowel. The study will allow a consensus to be formed on how it should be described and 
classified in this stage and then a follow-up stage as to what should and should not be defined as echogenic fetal bowel. 
Ultimately, the results will be utilised to generate a guide to assist sonographers in their decision-making and reporting of 
fetal echogenic bowel during the Fetal Anomaly Screening Programme (FASP) second trimester anomaly scan.

The survey
Sonographer/ultrasound practitioners undertaking second trimester anomaly scans within English obstetric services are 
invited to complete the survey. It is an online survey which typically takes 10 minutes to complete anonymously and you 
will have the option to provide your email address to participate in the next stage of the project at the end of the survey.

Do you have any other questions?
Please contact Dr Trudy Sevens (Principal Investigator) with any further queries, on t.j.sevens@shu.ac.uk.

By clicking the continue button you are confirming that you understand the aims and objectives of the study and give 
consent to participate.

https://www.gov.uk/government/publications/fetal-anomaly-screening-programme-handbook/overview
https://www.gov.uk/government/publications/fetal-anomaly-screening-programme-handbook/overview
https://www.gov.uk/government/publications/fetal-anomaly-screening-programme-handbook/overview
mailto:t.j.sevens@shu.ac.uk
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 1. What is your role title?
•• Advanced practitioner
•• Doctor
•• Midwife
•• Sonographer
•• Other, please specify

_____________________________________________________________________________________________

 2. In which of the following regions are you employed?
•• East of England
•• Greater London
•• Midlands
•• North East and Yorkshire
•• North West
•• South East
•• Other, please specify

______________________________________________________________________________________________

 3. When identifying echogenic fetal bowel, is this done by eye by the operator or ‘automatically’ by the machine’s com-
puter software?
•• By eye by the operator
•• Automatically by the machine’s computer software

If automatically, please give details
_______________________________________________________________________________________________

_____________________________________________________________________________________________

 4. In order to identify echogenic fetal bowel, do you compare the brightness to other fetal structures?
•• Yes
•• No

If yes continue with question 5
If no go to question 6

 5. What fetal structure do you compare the brightness of fetal bowel to?
•• Fetal liver
•• Fetal lung
•• Fetal bone, please specify which bone __________________________________________________________
•• Other, please specify_________________________________________________________________________

 6. Do you use a grading system to classify echogenic fetal bowel?
•• Yes
•• No

If yes continue with question 7
If no go to question 9

 7. How many categories does your grading system have
•• 1, 2, 3
•• 1, 2, 3, 4
•• Other please specify _________________________________________________________________________

 8. Does your grading system relate to (tick all that apply):
•• degree of echogenicity, for example, mild, moderate, and severe
•• amount of bowel which is echogenic
•• type or bowel which is echogenic (large, small or both)
•• other, please specify_________________________________________________________________________
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 9. When reporting echogenic bowel do you use one descriptor only (comparison to fetal structures OR grading system) 
or include two descriptors (a combination of comparison to fetal structures OR grading system):
•• One descriptor
•• Two descriptors

10. What frequency transducer do you typically use to optimally assess the brightness of fetal bowel?
_______________________________________________________________________________________________

11. Please give details how you would manipulate any equipment settings while assessing the brightness of fetal bowel?
________________________________________________________________________________________________

________________________________________________________________________________________________

12. In relation to Saving Babies’ Lives Care Bundle Version 2, is the pregnancy defined as high risk when echogenic fetal 
bowel is found at the 20-week scan in your department or following confirmation by fetal medicine?
________________________________________________________________________________________________

________________________________________________________________________________________________

Thank you for completing the survey, your participation is greatly appreciated.
If you would be willing to contribute to the second stage of the project, please provide your name and email address so the 
Principal Investigator can contact you.

____________________________________________________________________________________________________

__________________________________________________________________________________________________


