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Introduction
The first descriptions of fetal cholelithiasis (FC) reported in the liter-
ature were the 2 cases diagnosed at the time of autopsy cited by Pot-
ter in 1928 [1], whereas the first prenatal diagnosis was reported in 
1983 by Beretsky and Lankin [2]. FC is a rare and typically incidental 
finding during a third-trimester ultrasound exam. Although very few 
cases are reported in the literature, its frequency of diagnosis has in-
creased over the last 20 years, probably due to technological pro-
gress and the increasing use of ultrasound examination during pre-
natal controls. In this article we report a case of FC in a monochori-
onic diamniotic twin pregnancy, associated with a cholestasis of 
pregnancy, afflicting the mother. In addition, we present a compre-
hensive review of the current literature available to date.

Methods
We prospectively collected and reviewed clinical and radiographic 
data of the above-mentioned patients. In addition, we performed 
a systematic review of the literature available to date. We used a 
multimethod approach to identify all reported cases of FC from 
1980 to 2015. We performed a systematic search in the PubMed 

and Google Scholar databases. The terms used in the search were 
“fetal gallbladder” combined with any of the following words: 
“sludge”, “gallstones”, “lithiasis”, and “echogenic material”. Other 
search terms were “fetal cholelithiasis”, “fetal gallstones”, and “pre-
natal/antenatal gallstones/cholelithiasis”. We included all relevant 
original articles written in any language with an English abstract. 
Bibliographies of all included articles were reviewed for other rele-
vant articles. We selected all of the articles reporting observed 
cases of FC. Articles describing FC but not reporting observed cases 
were rejected. We finally selected 28 articles with a total of 133 re-
ported cases.

Case report
A 36-year-old woman (gravida 2, para 2), with a monochorionic di-
amniotic twin pregnancy, was hospitalized at 30 5/7 gestational 
weeks (GW) for premature contractions. The maternal medical sit-
uation highlighted a group B beta-hemolytic streptococcus posi-
tive test, an AB Rh +  blood type, and a previous uncomplicated preg-
nancy with term vaginal delivery 4 years before. After the admis-
sion we established tocolytic therapy with hexoprenaline (from 30 
5/7 GW), an antibiotic therapy with amoxicillin for 1 week and a 
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Abstr act

Fetal cholelithiasis is a rare finding during a third-trimester ultrasound 
with an average incidence rate of 0.07–1.15 %. We report a case of fetal 
cholelithiasis in twins, observed in a patient with monochorionic diam-
niotic twin pregnancy hospitalized at our unit for signs of premature 
labor. We present the outcome of the 2 neonates with a clinical and 
sonographic follow-up. In addition, we offer a comprehensive review of 
the literature available to date.
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glucocorticoid therapy with betamethasone to induce fetal lung 
maturation. At 32 0/7 GW the patient reported a generalized cu-
taneous itch, especially on the palms of the hands and on the ab-
domen. The laboratory blood tests showed high levels of bile acids, 
and alteration of the common hepatic tests (▶Table 1). Intrahe-
patic cholestasis of pregnancy was diagnosed. The patient was 
treated with a tritherapy with ursodeoxycholic acid, levocetirizine, 
and cholestyramine. At 33 3/7 GW, an ultrasound exam was per-
formed. Twin A showed a cephalic position I, an estimated weight 
of 2 400 g (83rd percentile), an amniotic fluid index in the normal 
range, and a hyperechogenic intra-cystic cholelithiasis (▶Fig. 1a). 
Twin B showed a cephalic position II, an estimated weight of 1 900 g 
(30th percentile), an amniotic fluid index in the normal range, and 
a suspected intra-cystic cholelithiasis (▶Fig. 1b). At 36 0/7 GW an 
iterative cesarean section was performed, with no maternal com-
plications during and after the surgery. During the postpartum pe-
riod, we observed complete regression of the mother’s itching 
symptoms and normalization of her laboratory tests (▶Table 1). 
Because of an anemic state (Hb 98 g/l at second pp-day), the pa-
tient was treated with oral iron supplements. The 2 newborn males 
showed the following: twin A had a birth weight of 2 915 g (50–75th 
percentile), a length of 50 cm, a head circumference of 34 cm, an 
Apgar score of 9/10/10, an umbilical artery pH of 7.26, and an um-
bilical vein pH of 7.31. Twin B showed a birth weight of 2 230 g (25–
50th percentile), a length of 47 cm, a head circumference of 

32.5 cm, an Apgar score of 9/9/10, an umbilical artery pH of 7.26, 
and an umbilical vein pH of 7.32. After birth, both neonates were 
transferred to the pediatric unit due to hypoglycemia. The meas-
ured glycemia was 2.2 mmol/l and 1.6 mmol/l for twin A and B, re-
spectively. The newborns were treated with a glucose infusion from 
the first to the third postnatal day when the condition completely 
resolved. On the seventh postnatal day, a neonatal transabdomi-
nal ultrasound control was performed. We were able to confirm the 
diagnosis of cholecystolithiasis in twin B (▶Fig. 2a), while the ul-
trasound of twin A showed no signs suggesting the presence of 
gallstones (▶Fig. 2b), possibly due to complete intrauterine reso-
lution. During the following months, twin B remained completely 
asymptomatic. An ultrasound at 6 months of life showed complete 
disappearance of the lithiasis. No further exams were undertaken. 
Currently, the children aged 2 years and 6 months are completely 
asymptomatic and have adequate food tolerance without associ-
ated disorders.

Discussion
Anomalies of the gallbladder, including biliary sludge and gall-
stones, are uncommon in fetal life. Their rate of incidence seems 
to be between 0.07 % and 1.15 % [3–8]. The etiopathogenesis of FC 
is currently unknown. In contrast to the cases of gallstones ob-
served in pediatric and adult patients, where specific risk factors 

▶Table 1  Blood laboratory tests.

32 2/7 
GW

32 4/7 
GW

32 6/7 
GW

33 3/7 
GW

33 6/7 
GW

34 4/7 
GW

35 3/7 
GW

3rd pp-day

AST (N < 36) 90 101 109 122 98 – 97 58

ALT (N < 37) 163 192 201 272 232 – 190 94

GGT (N < 36) 47 47 44 – – – 17 –

LDH (N < 500) 283 – – 353 322 – 379 495

Bile Acids (N < 11.3) 69 – – – 58 46 – 15

GW = gestational weeks; pp = postpartum; AST = aspartate aminotransferase (U/L); ALT = alanine aminotransferase (U/L); GGT = gamma-glutamyl 
transferase (U/L); LDH = lactate dehydrogenase (U/L); bile acids (μmol/L)

▶Fig. 1  Ultrasound at 33 3/7 gestational weeks showing a hyperechogenic intra-cystic cholelithiasis in twin A and b suspected intra-cystic cholelith-
iasis in twin B. Abb. 1Ultraschall bei 33 3/7 Schwangerschaftswochen zeigt  a  hyperechogene intrazystische Gallensteine bei Zwilling A und  b. Ver-
dacht auf intrazystische Cholelithiasis bei Zwilling B.
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are well known, no established correlations are described for the 
fetal cases [9, 10]. Several authors have suggested different mater-
nal, obstetric, and fetal predisposing risk factors (▶Table 2) [2–
8, 11–31]. Some reported patients presented more than one risk 

factor, while others presented none. Although at least one associ-
ated factor was present in about 1 in 4 cases, the remaining 
three-quarters of patients presented no abnormality or special con-
dition that could explain the FC. Even in cases associated with a pro-
posed risk factor, it was often difficult to determine its actual con-
tribution to the pathogenesis of this disorder.

Augmented erythrocyte degradation increases the bilirubin lev-
els and has been shown to predispose to gallstone formation in 
postnatal life. An analogous situation could be involved in the  
development of FC during maternal or fetal hemolytic diseases,  
fetal-maternal blood group incompatibility, and following placen-
tal abruption or single-fetal demise in twin pregnancy [2, 4, 5,  
11, 14, 25, 29, 30]. Ceftriaxone is known to enhance the precipita-
tion of insoluble calcium salts, which is a predisposing factor for 
cholelithiasis [32]. During pregnancy, the transplacental passage 
of ceftriaxone could produce the same effect on the fetal gallblad-
der, inducing gallstone formation [31]. Conditions associated with 
raised maternal estrogen and progestin levels (e. g., twin pregnan-
cy) could predispose the patient to FC as a result of increased cho-
lesterol secretion and the reduction of biliary acids synthesis 
[11, 14, 25]. Maternal narcotic use could reduce gastrointestinal 
activity, increasing gallbladder emptying time and resulting in aug-
mented lithogenicity [3]. A maternal history of gallstones has been 
observed in 7 cases, suggesting a possible genetic predisposition 
to cholelithiasis [11, 14, 18]. In addition, maternal diabetes [14, 24], 
prostaglandin use [4], prenatal fetal leukomoid reaction [4], chro-
mosomal aberrations [4], intrauterine growth restriction [3, 4, 13–
15, 17, 27], amniotic fluid disorders [4, 7, 13, 14, 17, 24, 25, 31], and 
different cardiac, gastrointestinal, and urologic malformations 
[4, 7, 13, 14] have been observed in association with FC, but no clear 
correlation has been proposed. Some authors have suggested that 
FC may be sex-linked [7, 11, 18, 26, 31]. After having analyzed the 
totality of the reported cases, no significant difference between 
the 2 sexes has been observed (62 males and 56 females) [2–
5, 7, 8, 11–19, 21, 23–27, 29–31]. In our case, we hypothesize that 
the cholestatic effects of the raised circulating reproductive hor-

▶Table 2  Maternal and fetal conditions associated with fetal 
cholelithiasis [2–8, 11–31].

Maternal factors Number of 
reported cases

Hemolytic diseases 1

Placental abruption 2

History of cholelithiasis 7

All types of diabetes 6

Narcotics use (methadone) 4

Ceftriaxone treatment 1

Prostaglandin E2 treatment 1

Twin pregnancy 7

Twin pregnancy with fetal demise of one twin 1

Intrahepatic cholestasis of pregnancy 2

Increased estrogen and progestin levels  * 

Fetal factors Number of 
reported cases

Hemolytic diseases 1

Congenital malformations (cardiovascular, 
gastrointestinal, urologic, skeletal)

7

Chromosome anomalies (trisomy 21, transloca-
tion 10;11)

2

Intrauterine growth restriction 11

Oligohydramnios 5

Polyhydramnios 5

Prenatal leukemoid reaction 1

Anomalies of the biliary tract –

Fetal-maternal blood group incompatibility –

 *  unquantifiable

▶Fig. 2	 Transabdominal ultrasound on seventh postnatal day showing a no lithiasis in twin A’s cholecyst and b hyperechogenic cholecystolithiasis 
in twin B. Abb. 2 Der transabdominale Neugeborenen-Ultraschall am 7. Lebenstag zeigt (a) keine Lithiasis in der Gallenblase von Zwilling A und (b) 
eine hyperechogene Chlezystolithiasis bei Zwilling B.
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mones associated with twin pregnancy, combined with a genetic 
predisposition of the 3 subjects, could have played an important 
role in the pathogenesis behind both the maternal intrahepatic 
cholestasis of pregnancy and the FC [14, 33, 34]. However, a direct 
effect of the elevated maternal bile acids on the fetal lithogenicity 
could not be excluded.

The FC appears to be a specific condition of the third trimester 
of pregnancy. All but 3 cases reported in the literature were diag-
nosed after 28 weeks of gestation [15, 27, 31]. Even in the system-
atic control of 1 656 consequent high-risk pregnancies examined 
before 28 weeks of gestation by Kiserud et al., no case of FC was 
discovered [4]. Starting with the second trimester, it is possible to 
visualize the fetal gallbladder on ultrasonography. It appears as an 
elliptical, anechogenic structure placed on the right side of the in-
trahepatic umbilical vein [35, 36]. Echogenic material in the fetal 
gallbladder can be observed in the form of single, multiple, or dif-
fuse foci. The diffuse form, known as “biliary sludge”, seems to be 
a precursor of gallstones, and was reported to be present in around 
40 % of cases [3–7, 11, 12, 14, 20, 25]. Unlike in pediatric and adult 
patients, FC may present with extremely varied ultrasound features. 
Echogenicity, homogeneity, and degrees of acoustic shadowing 
may vary greatly from one case to another. This wide range of pos-
sibilities may make the diagnosis difficult. It is extremely important 
to ascertain the intra-cholecystic position of echogenic foci in order 
to distinguish between gallstones and other possible sources of 
echogenicity in the right upper quadrant [30]. If FC is substantially 
a benign state, other conditions, such as hepatic calcifications, cal-
cified hepatic masses, or meconial peritonitis, may be related to a 
high degree of morbidity and mortality [17, 18, 30]. In special sit-
uations, such as when the gallbladder is contracted, differentiation 
between them may prove very difficult [11, 27].

It is a common belief that FC resolves spontaneously with hy-
dration and feeding soon after birth. Stringer et al. have proposed 
that characteristic conditions of the postnatal period, such as in-
creased bile flow and changes in its composition, may allow for the 
dissolution of gallstones and their subsequent passage through the 
bile ducts [27]. In the literature, there have been 63 reported cases 
of FC with postnatal ultrasonographic follow-up to complete reso-
lution [2–8, 11–19, 21, 23, 24, 26–31]. More than 70 % of the pa-
tients had resolution within 2 months from birth, and more than 
90 % within 6 months. Persistence beyond 12 months has been ob-
served in only 2 patients [3, 31]. No substantial difference in reso-
lution time has been observed between patients presenting solid 
gallstones and biliary sludge. The majority of the patients were 
treated conservatively, which, in most cases, meant by observation 
alone. 5 were treated with ursodeoxycholic acid with the intent to 
allow rapid resolution and decrease the risk of complications, but 
no relevant differences have been observed among the other cases 
[8, 11, 23]. Until now, only 3 cases of suspected FC requiring sur-
gery have been reported [15, 21, 37].

In contrast to pediatric and adult cases of gallstones, where 
spontaneous resolution is rare and surgery is often required, FC 
seems self-limiting. A conservative attitude appears to be suitable. 
Ultrasound exams are recommended at birth and until complete 
resolution. No medical treatment is advised, and surgery should 
be reserved for those rare symptomatic cases accompanied by 

complications. It has been suggested that FC may predispose indi-
viduals to future gallstone formation [2], but up to now no specific 
cases have been reported.

Conclusion
With this case, we report the association between FC and intrahe-
patic cholestasis of pregnancy, which was previously hypothesized 
by some authors, but had never been previously confirmed. Sever-
al questions remain unanswered about the actual frequency, 
pathogenesis and etiology of fetal cholelithiasis. What we do know 
is its self-limiting and benign character. Considering its high rate 
of spontaneous resolution, we recommend reassuring parents and 
closely observing the clinical evolution of the patients, without any 
medical or surgical treatment. However, clinical and ultrasono-
graphic follow-up should continue until demonstration of resolu-
tion.
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