
Journal of Prenatal Medicine 2011; 5 (1): 9-13 9

Maria Antonietta De Oronzo 

Operative Unit of Gynecology, Campus Bio-Medico
University, Rome, Italy

Corresponding author:
Maria Antonietta De Oronzo
Operative Unit of Gynecology,
Campus Bio-Medico University, Rome, Italy
E-mail: pikasso2007@libero.it

Summary

“Soft markers”  are considered variants of normal and
should be considered distinct from fetal anatomic mal-
formations. Hyperechogenicity of the fetal bowel, is one
of the few soft markers that can also associated with
a variety of other pathologic conditions.  In this review
we will focalise our attention on the significate of an
increased echogenicity of fetal bowel and on man-
agement of fetuses with this condition.
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Introduction 

The use and understanding of ultrasound of the so-called
“soft markers” and their screening relative risks is an im-
portant option in the care of pregnant women (1-3). Cur-
rently, the presence of a “significant” ultrasound marker
adds risk to the likelihood of fetal pathology, but the ab-
sence of soft markers, except in controlled situations, should
not be used to reduce fetal risk (4-6). 
Individual soft markers will vary in the degree of associa-
tion with fetal aneuploidy. Detection of multiple soft markers
will increase the significance of the finding, compared with
seeing the same marker isolated (7, 8). “Soft markers”  are
considered variants of normal but should be considered dis-
tinct from fetal anatomic malformations and (or) growth rest-
riction that also increase perinatal and genetic risks (9-12). 
Hyperechogenicity of the fetal bowel, is one of the few that
can also associated with a variery of  other pathologic con-
ditions. Perhaps this is even more important than the as-
sociation with aneuploidy  and therefore should be care-
fully considered in every fetus in which this marker is de-
tected.  Fetal echogenic bowel,  first described in 1985 (13),
remains poorly understood with no clear definition or gui-
delines for clinical management. This has important con-
sequences for parents, obstetricians, radiologists, ne-
onatologists and paediatric surgeons.

Definition

Hyperechogenicity has been defined by most authors as
bowel of similar or greater echogenicity than surrounding
bone (14-16), but others have relied on comparisons with
fetal liver (17, 18) or lung (19). 
These subjective assessments are prone to significant in-
ter-observer variation but attempts to introduce objective
measures have been difficult (19).

Incidence

Fetal echogenic bowel is present in 0-6% to 1-4% of all se-
cond trimester fetuses (16-18)and is detectable at the time
of routine antenatal ultrasound scanning. Fetal small bo-
wel becomes progressively more visible by ultrasound scan
during the second trimester as relatively ‘bright’ meconium
accumulates within its lumen from about 16 weeks’ ges-
tation.
It is readily distinguishable from the more florid featu-
res of meconium peritonitis such as fetal ascites, intra-
abdominal calcification, and intestinal dilatation (13, 20-
22).
Hyperechogenicity as an isolated finding before 20 weeks’
gestation is usually transient, disappearing on serial
scans during the next few weeks (13, 14, 22-24). Re-
solution is associated with normal bowel function in most
infants (14, 18, 22). Persistently hyperechogenic small
bowel in the third trimester is more likely to reflect un-
derlying pathology even though a normal outcome is still
possible (22, 23). The few reports of isolated hypere-
chogenic colonic meconium arising in the third trimes-
ter have not been associated with underlying pathology
(25). 

Ultrasound and Grading System 
for Echogenic Bowel 

A grading system based on comparison of the echogeni-
city of fetal bowel and surrounding bone relative to the ult-
rasound machine gain setting minimizes observer varia-
bility and should be used. 
Grading scale proposed by Slotnick et al. (26):
Grade 0 = Normal
Grade 1 = Increased echogenicity, but less echogenic than
bone
Grade 2 = Echogenicity equal to bone
Grade 3 = Echogenicity greater than bone
Whenever echogenic bowel is suspected, the gain setting
should be lowered to enable this comparison and to en-
sure that bowel hyperechogenicity is real (26). This
should help to minimize a false-positive diagnosis of hy-
perechogenicity.

Hyperechogenic fetal bowel: an ultrasonographic
marker for adverse fetal and neonatal outcome?
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Pathogenic mechanism

The development of hyperechogenic bowel may be attri-
butable to hypoperistalsis and/or decreased fluid content
of the meconium (27).This could explain its occurrence in
fetuses with karyotype abnormalities where no gross bo-
wel pathology has been identified (28) and in mechanical
proximal bowel obstruction or Cystic Fibrosis (CF). Re-
solution of hyperechogenicity in the normal fetus parallels
the increase in swallowed amniotic fluid in later pregnan-
cy. The link between hyperechogenic fetal bowel and pla-
cental dysfunction is complex but it has been suggested
that chronic intrauterine gut ischaemia is responsible for
both the hyperechogenicity and impaired neonatal func-
tion (17, 29).

Causes of echogenic bowel

These are the causes of echogenic bowel:

• Fetal aneuploidy, especially Trisomy 21 and less fre-
quently trisomy 18 or 13, Turner’s syndrome and trip-
loidy. 
The cause of echogenic bowel in aneuploidy is less
clear. It is thought to be due to decreased bowel mo-
tility with increased water absorption from the meco-
nium. There appears to be decreased microvillar en-
zymes activity in the amniotic fluid of aneuploid fetu-
ses. The association of echogenic bowel with aneup-
loidy, particularly trisomy 21, has been demonstrated
in several studies (30, 31). 

• Small bowel obstruction proximally (especially duo-
denal atresia) can produce hyperechogenic bowel by
reducing the meconium fluid content (31, 34).

• Oligohydramnios. Echogenic bowel is also thought
to be due to decreased amniotic fluid content of me-
conium (31-34). 

• Hirschsprung’s disease (increased frequency in fe-
tuses with Down syndrome) could produce hypere-
chogenic bowel due to hypoperistalsis. 

• Bowel atresia (35-37). Echogenic bowel is thought to
be due to decreased amniotic fluid content of the me-
conium. 

• IUGR. Most fetuses with IUGR do not have echoge-
nic bowel. The suggested mechanism is bowel ische-
mia due to hemodynamic redistribution and subsequent
mesenteric ischemia is therefore questionable. Int-
rauterine fetal growth restriction has been estimated
to complicate 4% to 18% of pregnancies with echogenic
bowel, even in the setting of a normal karyotype (38-
41). The association of echogenic bowel with IUGR
may be caused in part by ischemia from redistribution
of blood flow away from the gut (32).The presence of
IUGR or elevated maternal serum alpha-fetoprotein in
the second trimester in association with echogenic bo-
wel seems to be associated with a particularly poor fe-
tal prognosis. In one series, all six fetuses with both
echogenic bowel and elevated maternal serum alpha-
fetoprotein were growth restricted: four died in utero,
one of two live-born infants died during the neonatal
period, and the single survivor developed necrotizing
enterocolitis requiring surgery (42). This poor prognosis
has been confirmed in other studies (43).  Poor per-
inatal outcome due to uteroplaental insufficiency, es-

pecially in cases in which the maternal serum alpha-
fetoprotein concentration is elevated (31, 34, 35, 44).
As alpha-fetoprotein is a pure fetal product, cases with
raised levels are likely to have experienced significant
feto-maternal bleeding. This group may represent a su-
bset of fetuses with severe placental damage.

• Intra-amniotic hemorrhage (29, 45). Echogenic bo-
wel is probably due to swallowed blood products re-
sulting in a hypercellular meconium, probably with small
clots within the bowel lumen. This is thought to be cau-
sed by fetal swallowing of blood, which is very echo-
genic. One series found that 22% of fetuses with echo-
genic bowel had evidence of heme pigment in amniotic
fluid (46).  In another series, 3.1% of amniotic fluid was
grossly contaminated with blood (47).  Petrikovsky et
al. (48) examined 28 fetuses before and 12 hours af-
ter intrauterine transfusion, a procedure that commonly
introduces blood into the amniotic cavity by post-
puncture bleeding. Although none of the fetuses had
echogenic bowel before intrauterine transfusion, 25%
of these fetuses had evidence of bowel echogenicity
within 12 hours of the bleeding episode and 18% still
had evidence of echogenicity 2 weeks later (48).  In
general, pregnancies with evidence of intra-amniotic
bleeding but without additional anomalies have a good
prognosis (43). 

• Cystic fibrosis (CF). Echogenic bowel has been re-
ported to be found on ultrasound in 50% to 78% of fe-
tuses affected with CF (49, 50).The association of echo-
genic bowel with fetuses affected with CF is thought
to be caused by changes in the consistency of me-
conium in the small intestine as a result of abnorma-
lities in pancreatic enzyme secretion. This can result
in detectible sonographic findings, such as diffuse echo-
genic bowel, focal echogenic bowel with calcifications,
a hyperechoic mass, or bowel dilation (38, 41, 50).The-
se findings may appear as early as the second trimester
(41, 50), CF has been reported to affect 0.8% to 13.3%
of fetuses with echogenic bowel (40, 47, 51-55), mar-
kedly higher than the rate of CF expected in a white
population in which the carrier frequency is 1 in 25. As
with any screening marker, echogenic bowel is most
predictive of CF in populations at highest risk for CF.
High-risk populations, however, are those that are most
likely to be screened routinely for CF. There is some
evidence that the detection of echogenic bowel in po-
pulations at low-risk for this disease does not increa-
se the risk of CF when compared with the background
risk. 

• Other less common associations. 
Cytomegalovirus (CMV), Toxoplasmosis, Parvovi-
rus. The association of congenital infections with echo-
genic bowel has been reported to be from 0% to 10%
(40).The most commonly detected infectious agent is
CMV. Simon-Bouy et al. (47) prospectively checked ma-
ternal rubella, toxoplasmosis, and CMV serologies (IgG
and IgM) in 682 cases of fetal echogenic bowel. When
seroconversion was observed, CMV polymerase
chain reaction testing was performed in amniotic
fluid. Parvovirus B19 polymerase chain reaction was
also performed in all cases. A total of 19 viral infections
were diagnosed, which represented 2.8% of fetuses:
15 (2.2%) CMV and 4 (0.6%) parvovirus. In 11 of the
fetuses with CMV, echogenic bowel was the only so-
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nographic abnormality noted. All four of the fetuses with
parvovirus had associated abnormalities. It is unclear
how a viral infection results in the echogenic appea-
rance of the bowel. It may be caused by direct intes-
tinal damage from inflammation or meconium perito-
nitis or indirectly by ascites, anemia, or growth restriction
(38, 54). 
Thalassemia. The high frequency of echogenic bowel
in first and second trimester fetuses suggests bowel
wall edema, due to severe anemia and hypoxia may
be the cause (55).

Outcome

Combining data from five large North American studies of
second trimester fetuses with hyperechogenic bowel, shows
that in almost 60% of the 230 cases no abnormalities were
found after birth (14, 16, 18, 28). Among the remaining, ho-
wever, there was an abnormally high incidence of karyo-
type abnormalities, intra-uterine growth retardation, and
perinatal death. The incidence of aneuploidy varied from
3 to 27%, with Down’s syndrome accounting for the ma-
jority, and other trisomies and sex chromosome anoma-
lies, such as Turner’s syndrome, for most of the others. In
some, hyperechogenic bowel was the only detectable so-
nographic abnormality, which supports an argument for ka-
ryotyping these fetuses. In a retrospective study Nyberg
et al. found hyperechogenic bowel in 7% of second trimester
fetuses with Down’s syndrome and in over half it was an
isolated finding (29).Nevertheless, hyperechogenic bowel
is neither very sensitive nor specific as a marker of triso-
my 21 in the second trimester fetus (18, 29, 30, 56).
Intrauterine growth retardation was evident in around 15%
of fetuses with hyperechogenic bowel, even after excluding
those with karyotype anomalies. Moreover, this group of
patients contributed to the 10% of cases in whom perinatal
death was recorded. This is a complex area with probab-
le links between hyperechogenic bowel, uteroplacental in-
sufficiency, prematurity and functional neonatal intestinal
obstruction. Blott et al described eight premature, growth
retarded infants with hyperechogenic bowel, absent um-
bilical artery end diastolic flow velocities, and neonatal in-
testinal obstruction due to meconium (57). These obser-
vations have been subsequently confirmed by a prospective
case control study in which enteral feeding was also shown
to be significantly delayed in the surviving infants (58). Ot-
her rarer associations with hyperechogenic fetal bowel have
been reported: mechanical intestinal obstruction due to im-
perforate anus, intestinal atresia, or volvulus (14, 59, 60);
congenital cytomegalovirus infection (18, 29,61, 62), and
maternal systemic lupus erythematosus (18, 22, 63). We
have observed it in association with bloodstained amnio-
tic fluid which would have been swallowed by the fetus. Hy-
perechogenic bowel can also be a marker of meconium
ileus attributable to cystic fibrosis (CF), but its sensitivity
and specificity in this context are uncertain (14, 15, 64, 65).
In prospective evaluations of pregnancies at risk for CF,
hyperechogenic bowel has been documented in up to 60%
of affected fetuses (66).However, several studies of second
trimester fetuses with hyperechogenic bowel have not iden-
tified a single infant with CF (16-18, 28). Lack of formal te-
sting and relatively short follow up periods may account
for this but hyperechogenic bowel by itself is probably only
a weak marker of CF. The presence of hyperechogenic bo-

wel before 20 weeks of gestation may in fact be mislea-
ding and false positive results have been reported
(67).When combined with bowel dilatation, the finding is
probably much more suggestive of meconium ileus (14,
16, 68). Given this spectrum of associated pathologies, it
is not surprising that perinatal death is linked to hypere-
chogenic bowel in the fetus. The risk of an adverse fetal
outcome seems to be greater the more echogenic the bo-
wel and is highest when the density is comparable with
bone (17, 18, 28).

Management

What practical steps are necessary in the second trimester
fetus with hyperechogenic bowel? A detailed parental his-
tory is clearly important because of the links with karyo-
type anomalies, intrauterine infection, and CF. The so-
nographic fetal survey must be complete to exclude as-
sociated structural problems and features such as intes-
tinal dilatation and fetal ascites. Serial ultrasound as-
sessments may detect resolution of the hyperechogenicity
and can be used to monitor fetal growth and placental func-
tion. More invasive investigations such as parental carrier
testing for CF and fetal karyotyping are probably justified,
but more detailed studies are necessary before we can be
certain of the risk benefit ratio and so that high risk su-
bgroups can be defined. Infants with a history of persistently
hyperechogenic bowel and particularly those with growth
retardation and/or documented abnormalities of umbilical
artery blood flow are at risk of functional neonatal intes-
tinal obstruction. A greater demand for parenteral nutrition
should be anticipated in such cases and rectal washouts
or water soluble contrast enemas may be necessary to re-
lease meconium plugging and to exclude mechanical obst-
ruction. A sweat test should be performed subsequently.

Conclusion

A reproducible definition of hyperechogenic bowel is ur-
gently needed so that large, controlled, prospective stu-
dies with standardised equipment settings and methods
of collection can replace the largely retrospective data cur-
rently available. This would permit accurate estimates of
incidence/prevalence and reliable data on various adver-
se outcomes. A more objective measure offetal bowel echo-
genicity is required before this can be achieved. A recently
published multicentre French study of 182 cases of hy-
perechogenic fetal bowel is completely consistent with the
pooled North American data in terms of the incidence and
spectrum of associated pathologies (69).
The small group of fetuses with intrauterine infection also
included, however, two cases of toxomoplasmosis.

References

1. Periodic health examination, 1992 update: 2. Routi-
ne prenatal ultrasound screening. Canadian Task For-
ce on the Periodic Health Examination. Can Med J
1992;147(5):627-33.

2. Society of Obstetricians and Gynaecologists of Ca-
nada. Guidelines for the performance of ultrasound
examination in obstetrics and gynaecology. J Soc Obs-

Hyperechogenic fetal bowel: an ultrasonographic marker for adverse fetal and neonatal outcome?

Journal of Prenatal Medicine 2011; 5 (1): 9-13 11

© C
IC

 E
diz

ion
i In

ter
na

zio
na

li



tet Gynaecol Can 1995;17:263-6.
3. Society of Obstetricians and Gynaecologists of

Canada. Obstetric/ gynaecologic ultrasound  [poli-
cy statement]. J Soc Obstet Gynaecol Can1997;65:
871-2.

4. Saari-Kemppainen A, Karjalainen O, Ylostalo P, Hei-
nonen OP. Ultrasound screening and perinatal mor-
tality: controlled trial on systematic one-stage scree-
ning in pregnancy. The Helsinki Ultrasound Trial. Lan-
cet 1990;336(8712):387-91.

5. Leivo T, Tuominen R, Saari-Kemppainen A, Ylostalo
P, Karjalainen O,Heinonen OP. Cost-effectiveness of
one-stage ultrasound screening in pregnancy: a re-
port from the Helsinki ultrasound trial. Ultrasound Obs-
tet Gynecol 1996;7(5):309-14.

6. Long G, Sprigg A. A comparative study of routine ver-
sus selective fetal anomaly ultrasound scanning. J Med
Screen 1998;5(1):6-10.

7. Nicolaides KH, Snijders RJ, Gosden CM, Berry C,
Campbell S. Ultrasonographically detectable markers
of fetal aneuploidy. Lancet1992;340:704-7.

8. Bromley B, Lieberman E, Shipp TD, Benacerraf BR.
The genetic sonogram: a method of risk assessment
for Down syndrome in the second trimester. J Ultra-
sound Med 2002;21(10):1087-96; quiz 1097-8.

9. Stene J, Stene E, Mikkelsoen M. Risk for chromoso-
me abnormality at amniocentesis following a child with
a non-inherited chromosome aberration. Prenatal
Diagn 1984;4(special issue):81-95.

10. Warburton D. Genetic Factors Influencing Aneuploi-
dy Frequency. In: Dellarco VL, Voytek PK, Hollaender
A, editors. Aneuploidy: etiology and mechanisms. New
York: Plenum; 1985. p. 133-48.

11. Society of Obstetricians and Gynaecologists of Ca-
nada. Guidelines for health care providers involved in
prenatal screening and diagnosis. SOGC Clinical Pra-
ctice Guidelines. No. 75; August 1998.

12. Dick PT. Periodic health examination, 1996 update: 1.
Prenatal screening for and diagnosis of Down synd-
rome. Canadian Task Force on the Periodic Health
Examination. Can Med J 1996;154(4):465-79.

13. Lince DM, Pretorius DH, Manco-Johnson ML. Man-
chester D, Clewell WH. The clinical significance of inc-
reased echogenicity in the fetal abdomen. Am J Roent-
genol 1985; 145: 683-6.

14. Dicke JM, Crane JP. Sonographically detected hy-
perechoic fetal bowel: significance and implications
for pregnancy management. Obstet Gynecol 1992; 80:
778-82.

15. Hogge WA, Hogge JS, Boehm CD, Sanders RC. Inc-
reased echogenicity in the fetal abdomen: use of DNA
analysis to establish a diagnosis of cystic fibrosis. Y
Ultrasound Med 1993; 12: 451-4.

16. Bromley B, Doubilet P, Frigoletto FD Jr, Krauss C, Est-
roffJA, Benacerraf BR. Is fetal hyperechoic bowel on
second-trimester sonogram an indication for amnio-
centesis? Obstet Gynecol 1994; 83: 647-51.

17. Nyberg DA, Dubinsky T, Resta RG, Mahony BS, Hic-
kok DE, Luthy DA. Echogenic fetal bowel during the
second trimester: clinical importance. Radiology
1993; 188: 527-31.

18. Hill LM, Fries J, Hecker J, Grzybek P. Second-trimester
echogenic small bowel: an increased risk for adver-
se perinatal outcome. Prenat Diagn 1994; 14: 845-50.

19. Caspi B, Blickstein I, Appelman Z. The accuracy of the

assessment of normal fetal intestinal echogenicity -
electro-optical densitometry versus the ultrasonog-
rapher’s eye. Gynecol Obstet Invest 1992; 33: 26-30.

20. Blumenthal DH, Rushovich AM, Williams RK, Ro-
chester D. Prenatal sonographic findings of meconium
peritonitis with pathologic correlation. JClin Ultrasound
1982; 10: 350-2.

21. Foster MA, Nyberg DA, Mahony BS, Mack LA, Marks
WM, Raabe RD.  Meconium peritonitis: prenatal so-
nographic findings and their clinical significance.Ra-
diology 1987; 165: 661-5.

22. Sipes SL, Weiner CP, Wenstrom KD, Williamson RA,
Grant SS, Mueller GM. Fetal echogenic bowel on ult-
rasound: is there clinical significance? Fetal Diagn Ther
1994; 9: 38-43.

23. Fakhry J, Reiser M, Shapiro LR, Schechter A, Pait LP,
Glennon A. Increased echogenicity in the lower fetal
abdomen: a common normal variant in the second tri-
mester. J Ultrasound Med 1986; 5: 489-92.

24. Parulekar SG. Sonography of normal fetal bowel. J Ult-
rasound Med 1991; 10: 211-20.

25. Fung ASL, Wilson S, Toi A, Johnson J. Echogenic co-
lonic meconium in the third trimester: a normal so-
nographic finding. J Ultrasound Med 1992; 11: 676-8.

26. Slotnick RN, Abuhamad AZ. Prognostic implications
of fetal echogenic bowel. Lancet 1996;347:85-7.

27. Brock DJH. A comparative study of microvillar enzy-
me activities in the prenatal diagnosis of cystic fibrosis.
Prenat Diagn 1985; 5: 129-34.

28. Scioscia AL, Pretorius DH, Budorick NE, Cahill TC,
Axelrod FT, Leopold GR. Second-trimester echoge-
nic bowel and chromosomal abnormalities. AmJ
Obstet Gynecol 1992; 167: 889-94.

29. Nyberg DA, Resta RG, Luthy DA, Hickok DE, Maho-
ny BS, Hirsch JH. Prenatal sonographic findings of
Down syndrome: review of 94 cases. Obstet Gynecol
1990; 76: 370-7.

30. Vintzileos AM, Egan JFX. Adjusting the risk for trisomy
21 on the basis of second-trimester ultrasonography.
AmJ Obstet Gynecol 1995; 172: 837-44.

31. Nyberg DA, Dubinsky T, Resta RG et.al. Echogenic
fetal bowel during the second trimester: clinical im-
portance. Radiology 1993;188:527-531.

32. Bromley B, Doubilet P, Frigoletto FD et.al. Is fetal hy-
perechogenic bowel on fetal sonogram an indication
for amniocentesis. Obstet Gynecol 1994;83:647-
651.

33. Hill LM, Fries J, Hecker J et.al Second trimester echo-
genic small bowel: an increased risk for adverse per-
inatal outcome. Prenata Diagn 1994;14:845-850.

34. Muller F, Dommergues M, Aubry MC et.al. Hypere-
chogenic fetal bowel: an Ultrasonographic marker for
adverse fetal and neonatal outcome. Am J Obstet Gy-
necol 1995;173:508-513.

35. Slotnick RN, Abuhamed AZ. Prognostic implications
of fetal echogenic bowel. Lancet 1996;347:85-87.

36. Yaron Y, Hassan S, Geva E et.al. Evaluation of fetal
echogenic bowel in the second trimester. Fetal Diagn
Ther 1999;14:176-180.

37. Ghose I, Mason GC, Martinez D et.al. Hyperechogenic
fetal bowel: a prospective analysis of sixty consecu-
tive cases. Br J Obstet Gynaecol 2000;107:426-429.

38. Eddleman KA, Stone JL, Berkowitz RL. Fetal echo-
genic bowel: the bottom line. Contemporary Ob/Gyn
1998;43:53-69.   

M.A. De Oronzo 

12 Journal of Prenatal Medicine 2011; 5 (1): 9-13

© C
IC

 E
diz

ion
i In

ter
na

zio
na

li



39. Simon-Bouy B, Muller F. French Collaborative Group.
Hyperechogenic fetal bowel and Down syndrome: re-
sults of a French collaborative study based on 680
prospective cases. Prenat Diagn 2002;22:189-92.   

40. Sepulveda W, Sebire NJ. Fetal echogenic bowel: a
complex scenario. Ultrasound Obstet Gynecol
2000;16:510-4.   

41. Muller F, Aubry MC, Gasser B, Duchatel F, Boue J,
Boue A. Prenatal diagnosis of cystic fibrosis. II. Me-
conium ileus in affected fetuses. Prenat Diagn
1985;5:109-17.  

42. Achiron R, Seidman DS, Horowitz A, Mashiach S,
Goldman B, Lipitz S. Hyperechogenic fetal bowel and
elevated serum alpha-fetoprotein: a poor fetal prog-
nosis. Obstet Gynecol 1996;88:368-71.   

43. Strocker AM, Snijders RJ, Carlson DE, Greene N, Gre-
gory KD, Walla CA, et al. Fetal echogenic bowel: pa-
rameters to be considered in differential diagnosis. Ult-
rasound Obstet Gynecol 2000;16:519-23.  

44. Strocker AM, Snijders RJ, Carlson DE et.al. Fetal echo-
genic bowel:parameters to be considered in differential
diagnosis. Ultrasound Obstet Gynecol 2000;16:519-
523.

45. Benacerraf BR. The second trimester fetus with
Down syndrome detection using sonographic featu-
res. Ultrasound Obstet Gynecol 1996;7:147-150.

46. Sepulveda W, Reid R, Nicolaidis P, Prendiville O, Chap-
man RS, Fisk NM. Second-trimester echogenic bo-
wel and intraamniotic bleeding: association between
fetal bowel echogenicity and amniotic fluid spect-
rophotometry at 410 nm. Am J Obstet Gynecol
1996;174:839-42.   

47. Simon-Bouy B, Satre V, Ferec C, Malinge MC, Giro-
don E, Denamur E, et al. Hyperechogenic fetal bowel:
a large French collaborative study of 682 cases. Am
J Med Genet 2003;121A:209-13.   

48. Petrikovsky B, Smith-Levitin M, Holsten N. Intra-am-
niotic bleeding and fetal echogenic bowel. Obstet Gy-
necol 1999;93:684-6.  

49. Hill LM. Ultrasound of fetal gastrointestinal tract. In: Cal-
lenPW, editors. Ultrasonography in obstetrics and gy-
necology Philadelphia: WB Saunders; 2000. p. 457-
87. 

50. Boue A, Muller F, Nezelof C, Oury JF, Duchatel F, Du-
mez Y, et al. Prenatal diagnosis in 200 pregnancies
with a 1-in-4 risk of cystic fibrosis. Hum Genet
1986;74:288-97.   

51. Berlin BM, Norton ME, Sugarman EA, Tsipis JE, Al-
litto BA. Cystic fibrosis and chromosome abnormali-
ties associated with echogenic fetal bowel. Obstet Gy-
necol 1999;94:135-8.   

52. Muller F, Dommergues M, Simon-Buoy B, Ferec C,
Oury JF, Autry MC, et al. Cystic fibrosis screening: a
fetus with hyperechogenic bowel may be the index
case. J Med Genet 1998;35:657-60.   

53. Dicke JM, Crane JP. Sonographically detected hy-
perechoic fetal bowel: significance and implications

for pregnancy management. Obstet Gynecol
1992;80:778-82.   

54. Chasen S.T. Fetal echogenic bowel. In: UpToDate, ver-
sion 11.2. Wellesley, MA; 2003. [28]. Achiron R,
Seidman DS, Horowitz A, Mashiach S, Goldman B,
Lipitz S. Hyperechogenic fetal bowel and elevated se-
rum alpha-fetoprotein: a poor fetal prognosis. Obstet
Gynecol 1996;88:368-71.  

55. Lam YH, Tang MHY, Lee CP et.al. Echogenic bowel
in fetuses with homozygous alpha thalassemia -1 in
the first and second trimesters. Ultrasound Obstet Gy-
necol 1999;14:180-182.

56. Al-Kouatly HB, Chasen ST, Streltzoff J, Chervenak FA.
The clinical significance of fetal echogenic bowel. Am
J Obstet Gynecol 2001;185:1035-8.  

57. Blott M, Greenough A, Gamsu HR, Nicolaides K,
Campbell S. Antenatal factors associated with obst-
ruction of the gastrointestinal tract by meconium. BMJ
1988; 296: 250.

58. Ewer AK, McHugo JM, Chapman S, Newell SJ. Fe-
tal echogenic gut: a marker of intrauterine gut ischae-
mia? Arch Dis Child 1993; 69: 510-13.

59. Skoll AM, Marquette GP, Hamilton EF. Prenatal ult-
rasonic diagnosis of multiple bowel atresias. AmJ7
Obstet Gynecol 1987; 156: 472-3.

60. Porter KB, Plattner MS. Fetal abdominal hyperechoic
mass: diagnosis and management. Fetal Diagn Ther
1992; 7: 116-22.

61. Dechelotte PJ, Mulliez NM, Bouvier RJ, Vanlieferinghen
PC, Lemery DJ. Pseudo-meconium ileus due to cy-
tomegalovirus infection: a report of three cases. Pe-
diatr Pathol 1992; 12: 73-82.

62. Forouzan I. Fetal abdominal echogenic mass: an ear-
ly sign of intrauterine cytomegalovirus infection. Obs-
tet Gynecol 1992; 80: 535-7.

63. Richards C, Holmes SJK. Intestinal dilatation in the
fetus. Arch Dis Child 1995; 72: F135-8.

64. Brock DJH. A comparative study of microvillar enzy-
me activities in the prenatal diagnosis of cystic fibrosis.
Prenat Diagn 1985; 5: 129-34.

65. Muller F, Aubry MC, Gasser B, Duchatel F, Boue J,
Boue A. Prenatal diagnosis of  cystic fibrosis. II. Me-
conium ileus in affected fetuses. Prenat Diagn 1985;
5:109-17.

66. Boue A, Muller F, Nezelof C, et al. Prenatal diagno-
sis in 200 pregnancies with a 1-in-4 risk of cystic fib-
rosis. Hum Genet 1986; 74: 288.

67. Berry AC, Hodgson S. False positive in prenatal diag-
nosis of cystic fibrosis. Lancet 1988; Jun 11;1(8598):
1333-1334.

68. Estroff JA, Parad RB, Benacerraf BR. Prevalence of
cystic fibrosis in fetuses with dilated bowel. Radiolo-
gy 1992; 183: 677-80.

69. Muller F, Dommerguer M, Aubry MC, et al. Hypere-
chogenic fetal bowel: an ultrasonographic marker for
adverse fetal and neonatal outcome. AmJ Obstet Gy-
necol 1995; 173: 508-13.

Hyperechogenic fetal bowel: an ultrasonographic marker for adverse fetal and neonatal outcome?

Journal of Prenatal Medicine 2011; 5 (1): 9-13 13

© C
IC

 E
diz

ion
i In

ter
na

zio
na

li




