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A b s t r ac t
Aim and objective: To evaluate the antenatal diagnosis of fetal cholelithiasis with postnatal outcome.
Background: Fetal cholelithiasis and/or echogenic sludge in the gallbladder is an infrequent ultrasonographic finding seen as echogenic
material with or without posterior acoustic shadowing. Fetal cholelithiasis is most commonly seen during the third trimester of pregnancy. In
the majority of cases, fetal cholelithiasis/sludge shows spontaneous resolution within a few months of postnatal life. But, it is very important
to assure that echogenic foci are present inside the gallbladder lumen to rule out other causes of right upper quadrant echogenicities. Use
of 3-dimensional (3D) scan can aid in the diagnosis of fetal cholelithiasis.
Case description: Through this case series, four cases of fetal cholelithiasis were followed up in their postnatal period to evaluate the outcome.
Clinical significance: A case of fetal cholelithiasis should be followed for an adequate time frame before thinking on the grounds of surgical
management.
Conclusion: Unlike adult cholelithiasis, fetal cholelithiasis shows a benign course with self-resolution.
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B ac kg r o u n d
Fetal cholelithiasis (FC) is generally diagnosed in the third
trimester of pregnancy. Most of cases in literature were seen
after 28 weeks of pregnancy.1-3 It is possible to visualize fetal
gallbladder (GB) in the second trimester of pregnancy as an
anechoic elliptical structure seen on the right of the intrahepatic
umbilical vein.4,5 Echogenic material in the fetal GB can have
multiple presentations, it can be seen as single echogenic
foci or multiple echogenic foci with or without posterior
acoustic shadowing or echogenic area (sludge). 6-15 It is very
important to assure that echogenic foci are present inside the
GB lumen to rule out other causes of right upper quadrant
echogenicities.16 These include hepatic calcifications, calcified
hepatic masses, or meconium peritonitis, which unlike the
benign course of FC, may be associated with a high degree of
morbidity and mortality.16-18 It gets very difficult to differentiate
these conditions from FC especially when the fetal GB is
contracted. 2,11 In addition to normal ultrasonography (USG),
a 3-dimensional (3D) scan can also be done to nicely delineate
the relation of cholelithiasis with the fetal GB so that other
differentials of echogenic foci such as calcified liver masses and
meconium-filled bowel can be ruled out.

Case Descriptions
Case 1
A 29-year-old-woman, gravida 3, para 3, and abortion 0, came
for routine antenatal USG at our institute. An old antenatal scan
done at some other diagnostic center revealed normal fetus with
normal cardiac activity and all growth parameters corresponding
to the gestational age (25 weeks and 1 day). The USG in our
institute was done at 34 weeks and 2 days gestation according
to the last menstrual period (LMP). Fetus was in cephalic position
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at the time of presentation with fundoanterior placenta. Liquor
was adequate and fetal heart rate (FHR) measured 152 beats
per minute. The calculated gestational age according to USG
was 34 weeks and 3 days. Few small echogenic foci with no
posterior acoustic shadowing were observed in the fetal GB. With
5 weeks follow-up, the patient delivered a healthy baby with a
weight of 3,200 g by normal vaginal delivery at our institute.
On the 1st day of the postnatal period, abdominal USG of the
newborn was done. GB in the newborn was normally distended
with echogenic sludge identified in its lumen. The neonate was
followed-up at day 25 of life and a repeat USG was done revealing
a normally distended GB with clear lumen lacking any GB sludge
or echogenic foci.
Case 2
A 25-year-old-woman, gravida 1, para 1, and abortion 0, came for
her first antenatal USG at our institute. Antenatal USG in our institute
was done at 31 weeks and 1 day gestation according to the LMP.
Fetus was in cephalic position at the time of presentation with
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anterior placenta with its lower end lying 5 cm above the internal
os. Liquor was adequate with amniotic fluid index (AFI) of 10 and
FHR measured 142 beats per minute. The calculated gestational age
according to USG was 31 weeks and 2 days. Few small echogenic
foci with no posterior acoustic shadowing were observed in the fetal
GB. The neonate was followed-up at day 45 of life and an abdominal
USG was done revealing a normally distended GB with clear lumen
lacking any GB sludge or echogenic foci.
Case 3
A 28-year-old-woman, gravida 2, para 2, and abortion 0, came for
routine antenatal USG at our institute. Two antenatal ultrasounds
were done in our institute at 16 weeks and 2 days and 37 weeks
and 3 days of gestation according to the LMP, respectively. The
calculated gestational age according to USG was 16 weeks and
5 days and 37 weeks and 6 days, respectively. Few small echogenic
foci with no posterior acoustic shadowing were observed in the fetal
GB in the second scan. The neonate was followed-up at day 40 of
life and an abdominal USG was done revealing a normally distended
GB with clear lumen lacking any GB sludge or echogenic foci.
Case 4
A 34-year-old-woman, gravida 2, para 1, and abortion 1, came for
routine antenatal USG at our institute. An old anomaly scan (Level
II) done at some other diagnostic center at 20 weeks of gestation
demonstrated a normal fetus with no gross congenital abnormality.
The USG was done at 35 weeks and 3 days gestation according to the
LMP. Fetus presented in cephalic presentation with fundoposterior
placenta. Liquor was adequate and FHR measured 136 beats per
minute. The calculated gestational age according to USG was
36 weeks 1 day. Multiple small nonshadowing echogenic foci were
seen in the fetal GB (Fig. 1). In addition to normal USG, a 3D scan
was also done to nicely delineate the relationship of cholelithiasis
with the fetal GB, so that other differentials of echogenic foci
such as calcific liver masses and meconium-filled bowel can be
ruled out (Fig. 2). With 3 weeks follow-up, the patient delivered a
healthy baby with a weight of 3,000 g by normal vaginal delivery.
On the 1st day of the postnatal period, abdominal USG was
done. A normally distended GB showing sludge in its lumen was
identified. A follow-up ultrasound was performed at day 20 of life
revealing a normally distended GB without any echogenic foci or
GB sludge (Fig. 3).

Fig. 1: Multiple echogenic foci without posterior acoustic shadowing
noted in gallbladder lumen in third trimester ultrasound scan
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Discussion
The fetal GB develops from the ventral outpouching of the caudal
portion of the embryonic foregut at around week 4 of gestation.
Hepatocytes start production of bile at around 12 weeks of
gestation, which reaches the duodenum at around 13 weeks
of gestation.19 There occurs a linear relationship in GB size and
gestational age from 15–35 weeks of gestation, beyond which
sinusoidal contractility pattern initiates.20-24
Potter in 1928 identified a few cases of neonatal cholelithiasis
and wrote about two poorly documented cases that were
diagnosed during postmortem.25
First prenatal diagnosis of fetal cholelithiasis was done by
Beretsky and Lankin in 1983. Sludge and cholelithiasis of fetal GB
are extremely uncommon in fetal life, with a very low incidence of
about 0.42% with a slightly greater male predilection.10,13
Many susceptibility factors related to the mother and the fetus
have been suggested to be associated with the etiopathogenesis
of fetal cholelithiasis. Two main etiopathogenesis theories were put
forward by Fanaroff and Brown. Fanaroff suggested that in abruptio
placentae, there occurs transplacental passage of hemoglobin,

Fig. 2: 3D rendering of fetal gallbladder showing fetal cholelithiasis
(arrow)

Fig. 3: Follow-up postpartum day 20th scan of newborn revealed
Normally distended gallbladder (gb) (arrow) without any echogenic
foci or gb sludge
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which gets converted into bilirubin, thereby increasing the indirect
bilirubin levels, responsible for FC or GB sludge.26 Conversely, Brown
suggested that elevated maternal estrogen levels could lead to a
decrease in the production of bile salts and increased cholesterol
levels, which could lead to the risk of fetal cholelithiasis.26 Other
theories suggested the role of maternal narcotic consumption,
leading to increased enteric transit and GB emptying time could
also lead to FC.26,27
An increase in the breakdown of erythrocytes leading to
elevated bilirubin levels has been proven to cause cholelithiasis
in the postnatal period. A similar scenario might also explain the
evolution of FC with hemoglobinopathies of mother and fetus
such as Rh incompatibility.7,8,11,13,15 Ceftriaxone is well known
to precipitate insoluble calcium salts, so the administration of
ceftriaxone to the mother during pregnancy and its passage
through the placenta to the fetus could also act as an etiological
factor of FC. 3 Other associations with fetal cholelithiasis in
the literature include maternal cholelithiasis,11,13 maternal
diabetes,13 prostaglandin use, 7 prenatal fetal leukemoid
reaction,7 chromosomal abnormalities,7 intrauterine growth
restriction, 2–4,13 amniotic fluid disorders, 3,7,10,13,15 and various
malformation related to heart, gastrointestinal tract (GIT), and
genitourinary systems7,10,13 and have been observed in association
with FC, but no clear correlation has been proposed. Some authors
have suggested that FC may be sex-linked. 3,10,11,18 But according to
a recent study by Yannick et al., there is no significant association
of fetal cholelithiasis and sex of the fetus.6,28
In most cases, FC shows a benign course in the postnatal period
and unlike adult cholelithiasis, it shows spontaneous resolution.
Stringer et al. correlated this spontaneous resolution with altered
bile composition and increased biliary outflow leading to the
spontaneous dissolution of gallstones.19 In the literature, many
cases of FC with a complete resolution on postnatal follow-up USG
have been documented.2,3,6-13,16-18 Most of the cases were treated
conservatively and showed complete resolution within 2 months
of antenatal period. No medical or surgical therapy was required in
most of the cases. This is in concordance to our case series in which
all the patients showed resolution of fetal cholelithiasis within
2 months of postnatal life.

Clinical Significance
Unlike adult cholelithiasis, FC shows a benign course with
self-resolution. Therefore, a case of FC should be followed for an
adequate time frame in postnatal period before thinking on the
grounds of surgical management.

C o n c lu s i o n
Fetal cholelithiasis is mainly diagnosed in the third trimester of
pregnancy. In most cases, it is a benign and self-limiting disease.
Most cases resolve spontaneously in the postnatal period without
any complications, so after adequate reassurance of the parents, the
patient should be followed up for self-resolution without advising
any medical or surgical remedy. But, it is important to differentiate
it from other upper quadrant echogenicities since some of them
are associated with increased morbidity and mortality.
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