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ABSTRACT
Objective: To describe postnatal outcome following the prenatal diagnosis of an abnormal fetal gallbladder.
Methods: We conducted a systematic review of studies from January 1980 to January 2023 that described FGB abnormalities,
which included agenesis or non‐visualisation, abnormal content presence of sludge, abnormal shape or size and abnormal
position, and postnatal outcome to determine the association with pathology.
Results: In 51 studies, 842 fetuses had abnormal FGB. Non‐visualisation of the FGB was the most common diagnosis (521
fetuses, mean gestational age 21.6 weeks, range 14–29). The FGB was subsequently visualised prenatally in 128 out of 521 cases
(24.6%; 95% CI, 20.9%–28.3%). Of the 393 cases with persistent FGB non‐visualisation (75.4%; 95% CI, 71.7–79.1), 48 cases
(12.2%; 95% CI, 9.0–15.5) underwent termination of pregnancy (TOP) with FGB agenesis confirmed in 16 out of 26 fetuses that
had a postmortem examination (61.5%; 95% CI, 42.8–80.2). After excluding cases with missing outcomes (n = 121), postnatal
ultrasound was performed in 82.4% of cases with persistent non‐visualised FGB (224/272; 95% CI, 77.8%–86.9%). The gallbladder
was not visualised in 63.4% (142/224; 95% CI, 57.1–69.7), confirming GB agenesis. This was an isolated finding in 41.1% of cases
(92/224; 95% CI, 34.6–47.5). Of 272 known outcomes, biliary atresia, cystic fibrosis, and structural or chromosomal abnor-
malities were diagnosed in 8.5% (n = 23), 12.5% (n = 34), 18.0% (n = 49) and 6.3% (n = 17) cases, respectively. The sensitivity
(true positive rate) of ultrasound for GB agenesis in fetuses with persistently non‐visualised FGB was 58.1% (158/272; 95% CI,
52.2%–64.0%). Fetal gallbladder stones/sludge were described in 100 fetuses mainly in the third trimester of pregnancy (mean
gestational age 33.8 weeks). Resolution of postnatally followed up cases occurred in around one‐third of the cases (37.3%) within
1 month after birth. There was a low reported association with severe conditions (2%).
Conclusions: This systematic review and meta‐analysis found that when the fetal gallbladder was absent in mid‐trimester, it
was visualised in subsequent fetal ultrasound examinations in around 25% of cases. If persistently absent on prenatal ultra-
sound, the confirmed rate of GB agenesis was around 50%, with the neonates having biliary atresia, cystic fibrosis, or structural
abnormalities. Because of the association with severe conditions, if persistent FGB agenesis is suspected, prenatal diagnosis
should be offered. FGB abnormalities such as stones/sludge tended to resolve by 1 year of age with around half of all cases
resolving by 1 month postnatal.
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1 | Introduction

Abnormalities of the fetal gallbladder (FGR) are rare with a
reported incidence of about 0.15% [1]. Although examination of
the FGB is not part of routine ultrasound protocols, FGB ab-
normalities are important as they can be associated with
aneuploidy, biliary atresia, and single gene disorders such as
cystic fibrosis. Based on prenatal ultrasound findings, FGB ab-
normalities can be characterised into four groups (fetal gall‐
bladder agenesis or non‐visualisation, abnormal content
(cholelithiasis or fetal gallbladder stones, presence of sludge),
abnormal shape and size (duplication or enlarged FGB) and
abnormally positioned FGB (left‐sided or floating FGB).

FGB agenesis has an incidence of < 1 in 6000 livebirths [2]. The
reported incidence of isolated FGB non‐visualisation is higher in
the second trimester, however, ranging between 1 in 300 and 1
in 9000 [3, 4]. The variability may be due to difficulties with
FGB visualisation rather than true agenesis, making parental
counseling difficult. Abnormal FGB content is rare (incidence
0.07%–1.15% [5]) and much less common than the 10% inci-
dence in the adult population [1, 6]. Fetal gallstones appear as
hyperechogenic structures within the gallbladder that cause
posterior acoustic shadowing when stones are larger than 3 mm,
independent of the calcium content. When stones are smaller
than 3 mm (microlithiasis), the typical ultrasound appearance is
of gallbladder ‘sand’ or ‘sludge’ or multiple echogenic foci,
which due to their density usually does not cast an acoustic
shadow.

FGB duplication is rare (reported incidence 1 in 3000 to 1 in
4000 [7]). Enlarged FGB (area of FGB > 2SD above the mean
area for gestational age), left sided FGB (FGB on the left side of
the umbilical vein, between the stomach and the umbilical vein)
and ‘floating’ FGB (mobile FGB on different ultrasound exam-
inations and usually found ‘floating’ between the bowel loops)
are even less common [1].

Counseling parents when there is an abnormal FGB can be
complex as data on neonatal outcomes after diagnosis is
inconsistent. Our objective was to provide data on the confir-
mation of ultrasound‐guided prenatal diagnosis, and resolution
or persistence of the findings in the neonate when a prenatal
diagnosis of abnormal FGB is made.

2 | Methods

This is a systematic review and a meta‐analysis of the published
literature about abnormalities of FGB between January 1980
and January 2023. A MEDLINE and Web of Science search of
journal articles was performed electronically for the above
mentioned 40 years period. The search was for (fetal OR ante-
natal* OR prenatal*) AND gallbladder AND abnormalities* OR
non‐visualisation* OR duplication* OR gallstones* OR choleli-
thiasis* OR enlarged* OR left‐sided AND Humans*.

Titles and abstracts were screened for relevance by two re-
viewers (D.M. and T.M.). All relevant articles were read in full
and reviewed by D.M. and T.M. Disagreements were resolved
through discussion and consensus. When more than one study
was published for the same group of patients, the study with the
most detailed information was included to avoid duplication.

References were managed using ENDNOTE software. The study
protocol was modified according to the Preferred Reporting
Items for Systematic Review and Meta‐Analysis guidelines.

The study population was any patient with a prenatal ultra-
sound diagnosis of abnormal FGB. The outcomes investigated
were postnatal persistence or resolution of prenatal findings or
confirmation of prenatal diagnosis at initial and subsequent
follow‐up. Outcomes were defined as confirmed either in cases
where there was data from postnatal ultrasound follow‐up im-
aging or where postmortem examination was performed
following termination of pregnancy (TOP). Non‐human or ani-
mal studies, studies outside the study period and conference
abstracts were excluded. Studies included were of English only.
Retrospective, prospective, case‐series and case report full text
articles were considered eligible. The systematic review and
meta‐analysis were registered with PROSPERO (registration
number CRD42018094431).

2.1 | Data Management

Data for each eligible study was entered in Excel (Microsoft)
spreadsheets independently and then subsequently recon-
firmed. The following variables were collected for the FGB ab-
normalities: ultrasound findings at diagnosis, gestational age at
diagnosis, gender of the fetus, presence or absence of associated
abnormalities, results of invasive testing, confirmation of diag-
nosis at postmortem examination (if TOP performed), or
persistence/resolution of the prenatal ultrasound findings at
initial and/or subsequent follow up, timing at initial and/or
subsequent follow up. Studies were assessed for heterogeneity
and data were meta‐analysed.

Summary

� What's already known about this topic?
◦ Fetal gall bladder abnormalities although rare, are
important as they can be associated with aneuploidy,
biliary atresia, and single gene disorders such as
cystic fibrosis.

� What does this study add?
◦ This systematic review found that when the fetal
gallbladder was absent on mid‐trimester ultrasound,
it was subsequently visualised later in pregnancy in
around 25% of cases; if persistently absent, gall
bladder agenesis was confirmed postnatally in 58% of
cases.

◦ This study aids parental counseling after prenatal
diagnosis of abnormal fetal gallbladder: parents can
be reassured in fetal gallbladder abnormalities such
as stones/sludge that they mainly resolve by 1 year of
age with around half resolving by 1 month
postnatally.
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2.2 | Statistical Analysis

Between‐study heterogeneity was explored using the index I2

that represents the percentage of between‐study variation that is
due to heterogeneity rather than chance. The I2 index does not
depend on the number of studies and the type of outcome data
and is used to quantify the impact of heterogeneity and assess
inconsistency. I2 is expressed as a percentage from 0% (no het-
erogeneity among studies) to 100% (heterogeneity among
studies).

I2 = 100% x (Q–df)/Q, where Q is distributed as a chi‐square
statistic with k (number of studies) minus 1 degree of freedom
[8]. Risk of bias assessment was performed on the included
studies using the QUADAS‐2 tool [9].

3 | Ethical Approval

Ethical approval was not required as this was a study of already pub-
lished data.

4 | Results

4.1 | Summary of the Results

MEDLINE and Web of Science search yielded 16164 articles, the
first article was published in 1983. An additional 26 records
were identified through analysis of references in these identified
records that were not detected in the defined search strategy.
Additional searches were conducted for each specific type of
FGB abnormality to identify all relevant papers for inclusion.
The PRISMA flow diagram is shown in Figure 1. Of 51 included
studies, there were 842 cases with prenatally diagnosed FGB
abnormalities (Table 1).

The quality assessment of the included studies is presented in
Figure S1 and Table S1 and S2. The main source of bias was
patient selection because the study type being mainly case series
and case reports. Incomplete outcome data, selective reporting,
and lack of consistency in performing initial and subsequent
follow‐up postnatally resulted in other sources of bias. The
analysis of the heterogeneity among the studies revealed a low
risk of heterogeneity (Table S3).

In 842 cases of prenatally diagnosed FGB abnormalities, the
mean gestational age at prenatal diagnosis was 23.1 (median
22.3 weeks, range 14–44 weeks). Fetal karyotype was performed
in 65.6% of cases 552/842 cases (65.6%; 95% CI, 62.3–68.8).
Gender was reported in 36 studies (36/51; 70.6%; 95% CI, 58.1%–
83.1%). Male to female ratio, which was reported in 212 out of
624 cases, was 1.4:1.

4.2 | FGB Non‐Visualisation

Sixteen studies [1, 4, 14–27] including 521 fetuses diagnosed
prenatally with FGB non‐visualisation were included (Figure 2,
Table S4). The most common ultrasound description was empty

FGB fossa or non‐visualisation of FGB. The average gestational
age at diagnosis was 21.6 weeks (median 22 weeks, range 14–
29 weeks). The male to female ratio when reported was 1.3:1
(111 cases where gender was reported out of 521 cases). Invasive
prenatal diagnosis was performed in 396/521 cases (76.0%; 95%
CI, 72.3–79.7). Chromosomal microarray analysis was per-
formed in two studies and traditional karyotyping was per-
formed in the remaining studies.

If FGB was not visualised at the ultrasound scan, a follow‐up
fetal ultrasound scan was performed within a 1–3‐week
period. In 24.6% (128/521; 95% CI, 20.9–28.3), the FGB was
subsequently visualised prenatally (Transient FGB Non‐
Visualisation, false positive). Therefore, non‐visualisation of
the FGB persisted in the remaining 75.4% cases (393/521; 95%
CI, 71.7–79.1). FGB was referred to as isolated if it was the only
finding and non‐isolated if there was an association with either
structural or chromosomal/genetic abnormalities.

4.2.1 | Termination of Pregnancy

Where non‐visualisation of the FGB persisted on subsequent
scans or in the case of association with either structural or
chromosomal/genetic abnormalities, 12.2% of cases underwent
termination of pregnancy (TOP) (48/393; 95% CI, 9.0–15.5). In
26 cases of TOP (54.2%; 95% CI, 40.1–68.3), results of a post‐
mortem examination were reported, with FGB agenesis
confirmed in 61.5% (16/26; 95% CI, 42.8–80.2). In 15.4% of cases
(4/26; 95% CI, 1.5–29.3) the post‐mortem results were incon-
clusive due to the destructive nature of the termination pro-
cedure. In the remaining 23.1% of cases (6/26; 23.1%; 95% CI,
6.9–39.3), FGB was detected and described as small, hypoplastic,
dysplastic, or rudimentary.

4.2.2 | Postnatal Follow Up

In 121 (30.8%; 95% CI, 26.2–35.4) cases of persistent non‐
visualised FGB, there was no evidence that postnatal ultra-
sound had been performed; therefore, conclusions cannot be
drawn on whether the gallbladder was present or absent. After
excluding cases that underwent TOP (n = 48) and those with
missing outcomes (n = 121), postnatal ultrasound was per-
formed in 82.4% of cases with persistent non‐visualised FGB
(224/272, 95% CI, 77.8%–86.9%). The gallbladder was visualised
in 36.6% of these imaged neonates (82/224; 95% CI, 30.3–42.9).

In those cases, with postnatal follow up after persistent non‐
visualisation of FGB, GB agenesis was confirmed by ultra-
sound examination in 63.4% of imaged neonates (142/224; 95%
CI, 57.1–69.7). GB agenesis was an isolated finding in 41.1% of
imaged neonates (92/224; 95% CI, 34.6–47.5), but was found in
association with biliary atresia in 7.1% (16/224; 95% CI, 3.8–
10.5), cystic fibrosis in 4.5% (10/224; 95% CI, 1.8–7.2) and with
prenatally diagnosed structural abnormalities in 10.7% (24/224;
95% CI, 6.7–14.8) of imaged neonates. Of all neonates diagnosed
with GB agenesis, it was an isolated finding in 64.8% (92/142;
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95% CI, 56.9–72.6), the remainder were associated with biliary
atresia, cystic fibrosis, or other structural abnormalities.

Figure 2 illustrates the outcomes of isolated persistently absent
FGB during pregnancy. In summary, the sensitivity (true posi-
tive rate) of ultrasound for GB agenesis in fetuses with persis-
tently non‐visualised FGB (224 cases), confirmed either by
postmortem examination after TOP (16 cases) or by neonatal
ultrasound (142 cases), was 58.1% (158/272; 95% CI, 52.2%–
64.0%). As not all studies stated the gestational age when the
follow‐up ultrasound scan was performed, it is not possible to
identify at which gestational age the FGB will be detected with
100% certainty.

4.2.3 | Association of FGB Non‐Visualisation With
Underlying Anomalies

Of 272 fetuses with persistent FGB non‐visualisation and com-
plete outcome data, 123 had an underlying anomaly (45.2%,
95th CI, 39.3%–59.1%).

Biliary atresia was diagnosed in 8.5% of cases with FGB non‐
visualisation on ultrasound (23/272, 95% CI, 5.1%–11.8%).

In 30.4% (7/23; 95% CI, 11.6–49.2), TOP and subsequent post‐
mortem examination confirmed GB agenesis in 6 cases (6/7;
85.7%; 95% CI, 59.8–111.6) and in one case, a hypoplastic GB

FIGURE 1 | PRISMA flow diagram. [Colour figure can be viewed at wileyonlinelibrary.com]

TABLE 1 | Summary of data from studies included in the systematic review.

Non‐
visualisation

of FGB Duplication of FGB
Enlarged

FGB FGB stones/sludge

Left‐
sided
FGB Floating FGB

Ultrasound
findings

Empty FGB
fossa, non‐
visualisation
of FGB

Presence of two fluid filled
containing structures/
parallel double tubular

structure

FGB
dimensions

> 2SD
[10–13]

Single or multiple or
single echogenic focus,
foci, mass, or material

FGB is on
the left
side of UV

FGB is
inferior and to
the left side
of UV

Number of
studies

16 6 4 27 1 1

Number of
fetuses with
prenatal
diagnosis

521 8 206 100 6 1

Abbreviations: FGB, fetal gall bladder; UV, umbilical vein.
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was detected. In the remaining 16 cases (16/23; 69.6%; 95% CI,
50.8–88.4), GB agenesis was confirmed postnatally, and patients
underwent surgery for biliary atresia (Figure S2).

Cystic fibrosis was diagnosed in 12.5% of cases with FGB non‐
visualisation on ultrasound (34/272, 95% CI, 8.6%–16.4%;
Figure S3). Termination of pregnancy was performed in 32.4% of
cases (11/34; 95% CI, 16.6–48.1), with post‐mortem examination
performed in 36.4% of terminated fetuses (4/11; 95% CI, 7.9–
64.8), where the GB was always detected. GB agenesis was
confirmed in all neonates with cystic fibrosis that had follow‐up
(10/23; 43.5%; 95% CI, 23.2–63.7).

In all cases of biliary atresia or cystic fibrosis, there were other
signs of these diseases such as sonographic gastrointestinal
abnormalities (e.g., dilated or echogenic bowel), cleft lip and

palate, and severe fetal growth restriction. There were also
abnormal fetal digestive enzymes (gamma glytamyl trans-
peptidase, GGTP, or intestinal alkaline phosphatase isoen-
zyme, ALP) on amniotic fluid analysis provided by
amniocentesis.Chromosomal abnormalities were diagnosed in
6.3% of cases with FGB non‐visualisation (17/272, 95th CI,
3.4%–9.1%). Termination of pregnancy was performed in most
cases (88.2%, 15/17; 95% CI, 72.9–103.6), and post‐mortem
examination in two of these TOPs in which GB agenesis was
confirmed (one case with (46xxadd(14) (q32.1) and one case
with DiGeorge syndrome). In the remaining two cases, there
was no clear data on whether the patients had TOP or had live
birth (Figure S4). Trisomy 18, trisomy of the short arm of
chromosome 9, triploidy, triple X, balanced translocation (5q,
16p) and P/LP CNV were the other abnormalities detected in
the TOP group.

FIGURE 2 | Flow chart of cases of FGB Non‐Visualisation. FGB, fetal gall bladder; GB, gall bladder; TOP, termination of pregnancy.

189 of 270



Associated structural abnormalities were detected in 18.0% of
fetuses with FGB Non‐Visualisation (49/272; 95% CI, 13.4%–
22.6%). Termination of pregnancy was performed in 20.4% (10/
49; 95% CI, 9.1–31.7). Postmortem examination was performed
in five cases which confirmed GB agenesis in the fetus. The
following structural abnormalities were observed—club feet,
cystic hygroma, micrognathia, absence of radius and hand,
mesomelia, adactyly, hydrops fetalis) (Figure S5). GB agenesis
was confirmed in 61.5% (24/39; 95% CI, 46.3–76.8) neonates
with prenatally diagnosed structural abnormalities.

4.2.4 | Timing of Neonatal Follow Up

Most studies (9/16; 56.3%) did not specify the time of postnatal
ultrasound examination, reporting only that the examination
was performed after birth in the postnatal period. The earliest
neonatal follow‐up was on day one after birth and the latest on
day 16 (median 11 days, mean 9.3 days, range 1–16). The sys-
tematic review found that a second neonatal follow‐up was
performed in 3.1% of live births with persistent GB non‐
visualisation that had an initial neonatal US follow up (n = 7/
224; 95% CI, 0.8–5.4). In all 7 cases, the diagnosis of GB agenesis
was reconfirmed. The average timing of the second neonatal
follow‐up was 6.5 months (median‐6.5 months, range 1–
12 months).

4.3 | Abnormal Content of FGB (FGB Stones,
Presence of Sludge)

Twenty‐seven studies [5, 28–53] describing 100 fetuses diag-
nosed prenatally with FGB stones/sludge were included
(Figure 3, Table S5). A single or multiple echogenic focus/focus
in the FGB with or without acoustic shadowing was commonly
described. The shadowing was seen either as posterior or distal
shadowing or as a comet‐tail or a v‐tailed shadowing artifact.
Sludge was presented either as diffuse or echogenic material
filling FGB. The mean gestational age at diagnosis was
33.8 weeks (median 35 weeks, range of 19–44 weeks). The male
to female ratio when reported was 1.5:1 (92/100 cases).

Invasive prenatal diagnosis was performed only in 7% cases (7/
100; 95% CI, 2%–12%), for associated ultrasound findings ‐
structural abnormalities (non‐isolated abnormal FGB content
cases, n = 3, atrioventricular septal defect, Tetralogy of Fallot,
club foot, neck oedema), for twin‐to‐twin transfusion syndrome
in a monochorionic‐diamniotic twin pregnancy (n = 1), two
cases due to polyhydramnios and in one case for lung maturity.
Aneuploidy was detected in 2% of cases (2/100, 1 case trisomy
21, 1 case of chromosomal rearrangement/translocation (46, XX,
t(10, 11) (q22; q22)). Karyotype was normal in the remaining 4%
of tested cases. There were no cases of TOP reported. In all these
cases that were karyotyped, the abnormal content of FGB was
diagnosed at a later gestational age than the decision for inva-
sive testing.

In one‐third of the studies (8/27 studies; 16/100 cases; 16%; 95%
CI, 8.8%–23.2%) when FGB stones/sludge was suspected at an
earlier gestational age, patients were invited to attend a follow‐

up ultrasound scan to monitor the evolution of the findings
during pregnancy. Gestational age at follow up fetal ultrasound
was reported in 75% of studies performing follow up (6/8, mean
GA 35.7, median 36.2, range 30–40 weeks; 6 cases). Resolution
in pregnancy occurred in 3 cases (3/16; 18.8%).

Neonatal sonographic follow‐up was performed as early as the
first postnatal day (mean 17.2, median 4, range 1–84 days).
Three quarters of neonates were followed up postnatally (75/
100; 95% CI, 66.5%–83.5%). In 62.7% of the neonates examined
(47/75; 95% CI, 51.7%–73.6%), the prenatal ultrasound finding of
FGB stones/sludge persisted, giving resolution at the first
neonatal follow up in 37.3% of cases (28/75; 95% CI, 26.4%–
48.3%). The remaining 55.3% of cases of persistent postnatal GB
stones/sludge underwent a second ultrasound examination (26/
47 cases, 95% CI, 41.1%–69.5%), of which only 34.6% (9/26; 95%
CI, 16.3%–52.9%) had continuing evidence of cholelithiasis, with
resolution seen in 65.4% cases (17/26, 95% CI, 47.1%–83.7%).
The mean timing of subsequent neonatal follow‐up was
34.3 weeks postnatal (median 12, range 1–216 weeks). GB
stones/sludge were confirmed to resolve on the initial postnatal
USS (37.3%, 28/75 cases) or subsequent postnatal USS (65.4%,
17/26 cases).

4.4 | FGB Duplication

We identified six studies [1, 54–58] including eight fetuses
diagnosed prenatally with FGB duplication, most commonly
described as two fluid‐filled containing structures or parallel
double tubular structures (Table S6). Eighty‐eight percent of
cases were isolated (7/8, 95% CI, 64.6%–110.4%), and one case
was associated with structural abnormalities/left sided

FIGURE 3 | Neonatal outcomes for FGB stones/sludge.
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gallbladder and bilateral renal agenesis (non‐isolated FGB
duplication)/. The mean gestational age at diagnosis was
25 weeks (median 25, range 20–32 weeks. Male to female ratio
when reported was 2:3 (5 cases).

Invasive prenatal testing (amniocentesis or cordocentesis) for
karyotyping was performed in 25% of cases (2/8, 95% CI, 0.5%–
53%), with one chromosomal abnormality identified that was
subsequently found to be carried by the mother (46, XX, t(X; 10)
(p11.2; q24.3) [58]) who was also found to have a duplicate
gallbladder. The other case underwent TOP due to renal agen-
esis, with duplicate FGB confirmed on post‐mortem
examination.

Six neonates underwent follow up in which duplicate GB was
confirmed by neonatal ultrasound in all 6 cases (100%). A sec-
ond neonatal scan in two cases (day 4 and 1 month postnatal)
reconfirmed the diagnosis.

4.5 | Enlarged FGB

Four studies [10, 27, 59, 60] including 206 fetuses diagnosed
prenatally with enlarged FGB were included in the review
(Table S7). The most common ultrasound description was FGB
area > 2SD for the corresponding gestational age. Mean GA of
diagnosis when reported was 23.7 weeks (median 24 weeks).
Fetal gender was not reported. Amniocentesis was performed in
74.3% (153/206, 95% CI, 68.3%–80.2%) with an abnormal result
in 3.9% (8/206, 95% CI, 1.2%–6.5%): Trisomy 18 in 1% (2/206,
95% CI, −0.4%–2.3%) and in 2.9% Pathogenic/Likely Pathogenic
Copy Number Variants were detected (6/206, 95% CI, 0.6%–
5.2%) that all subsequently underwent TOP. In a further two
cases with enlarged FGB and concomitant multiple abnormal-
ities (non‐isolated enlarged FGB), fetal karyotyping was
declined and trisomy 13 and 18 were diagnosed postnatally. The
overall rate of chromosomal abnormalities was therefore 4.9%
(10/206, 95% CI, 1.9%–7.8%). After excluding the two neonates
with aneuploidy, neonatal ultrasound assessment was reported
in only 16 cases; timing of the assessment was not described but,
in all cases, GB dimensions were within the normal limits.

4.6 | Left‐Sided FGB

One study was identified that reported six fetuses diagnosed
with left‐sided FGB was included, where the FGB was posi-
tioned on the left side of the intrahepatic umbilical vein [1].
There were no other signs of heterotaxy reported. Mean gesta-
tional age of diagnosis was 19 weeks (median 18, range 15–
24 weeks). The reported male to female ratio was 1:2 (n = 6).
Invasive prenatal testing for conventional karyotyping was
performed in 3 cases (50%) with normal results. Due to addi-
tional fetal abnormalities (renal agenesis syndrome and hypo-
plastic left heart) in two cases (non‐isolated left‐sided FGB), the
pregnancies were terminated (2/6; 33%), with left‐sided FGB
confirmed on post‐mortem examination. In the remaining four
cases, subsequent fetal serial ultrasound scans confirmed the
malposition of FGB. No neonatal ultrasound follow‐up was
reported.

4.7 | ‘Floating’ FGB

Only one study including one fetus diagnosed prenatally, at
15 weeks of gestation with ‘floating’ FGB, was included in the
review (Table 1). ‘Floating’ FGB may be completely invested by
the peritoneum with no mesentery, may be suspended from the
liver by a complete mesentery, or the neck of FGB may have a
mesentery with a cystic artery in it, while the fundus and the
body are free. ‘Floating’ FGB was found to the left of the midline
on the left side of the intrahepatic umbilical vein. Unlike left
sided FGB, it did not have a steady location adjacent to the
stomach but was ‘floating’ between the hyperechogenic bowel
loops. The location of FGB was not constant and was different
from several examinations [1]. The fetus was female with a
normal karyotype. The outcome of pregnancy was late miscar-
riage at 18 weeks with no post‐mortem examination; hence,
there was no confirmation of the prenatally diagnosed FGB
abnormality.

5 | Discussion

In this systematic review and meta‐analysis, we assessed ultra-
sound findings and postnatal outcomes of FGB abnormalities,
focusing on neonatal persistence of gallbladder abnormalities to
determine the true association with pathology. To ensure ac-
curate data for patient counseling, we focused on confirmation
of FGB abnormalities either on post‐mortem examination after
TOP or on postnatal neonatal follow‐up ultrasound.

FGB non‐visualisation was mainly a second trimester diagnosis.
When the fetal gallbladder was absent in mid‐trimester, it was
visualised in subsequent fetal ultrasound examinations in one‐
quarter of cases. If persistently absent on prenatal ultrasound,
the confirmed rate of gallbladder agenesis was 63.4%. There are
no national or international guidelines that recommend visu-
alisation of the FGB for anomaly screening; nevertheless, non‐
visualised FGB may occur with severe disease and is impor-
tant to detect Around 35.2% of fetuses with persistently non‐
visualised GB had an underlying anomaly, including struc-
tural or chromosomal anomalies, biliary atresia, or cystic
fibrosis. It is important to note that of the fetuses that had
persistent non‐visualisation of FGB, 12% underwent termination
of pregnancy. Of the half that had a post‐mortem examination,
23% of fetuses had a detectable gallbladder and a further 15% of
examinations were inconclusive. This highlights the risk that
ultrasound is not always able to detect the FGB, and other im-
aging modalities such as Magnetic Resonance Imaging may be a
useful adjunct when the FGB is not visualised on ultrasound.

A previous systematic review of FGB non‐visualisation calcu-
lated different rates of isolated FGB agenesis, biliary atresia,
cystic fibrosis and chromosomal abnormalities [23]. However,
our search identified 16 studies compared to the seven in this
review [23]. In addition, we only included cases of non‐
visualisation that were persistent and confirmed either on
fetal post‐mortem examination or neonatal ultrasound. Our
results indicate that the inability to visualise the FGB should
prompt clinicians to perform a detailed fetal anomaly scan to
detect other abnormalities. Because of the association with
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severe conditions, if persistent FGB agenesis is suspected,
invasive testing should be offered to rule out chromosomal ab-
normalities, cystic fibrosis, or biliary atresia, with testing for
digestive enzymes in the amniotic fluid [14]. Most included
studies did not report when neonatal ultrasound follow‐up was
performed and in those studies that did, timing of ultrasound
was variable. A repeat neonatal scan was performed in only
seven cases, with the diagnosis reconfirmed. Our findings sug-
gest that the initial neonatal ultrasound can be performed
within a few days of birth in cases of non‐visualised FGB.

FGB stones/sludge was mainly a third trimester diagnosis,
explaining why two‐thirds of studies did not report a subsequent
fetal ultrasound scan. Most neonates were offered at least one
postnatal ultrasound examination, when in 37.3% of cases, the
abnormal contents had resolved. Subsequent neonatal ultra-
sound examination was performed in just over half of the cases,
with the abnormality resolved in two‐thirds. Therefore, it can be
concluded that nearly half of the abnormal gallbladder contents
identified during fetal life resolved postnatally (45%). Oral
feeding and postnatal hydration are thought to stimulate the
resolution or spontaneous passage of stones/sludge through the
biliary tree [34]. Although Brown et al. suggested that the res-
olution was more likely to occur if the echogenic material does
not cause distal shadowing [34], we were unable to confirm this
finding due to insufficient information provided in the included
studies.

FGB stones/sludge were generally not associated with chro-
mosomal abnormalities or genetic disorders, and invasive pre-
natal diagnosis was performed in only 7% of cases. For optimal
counseling, it is best to inform patients/couples of the chance of
there being aneuploidy detected against the risk to the preg-
nancy of amniocentesis so that they can then make an informed
decision that best fits their personal circumstances. We found a
low reported association with severe conditions; thus, parents
can be reassured that most babies with FGB stones/sludge will
have a good outcome. Abnormal production, secretion and
transportation of bile have been suggested for the formation of
FGB stones or sludge [28]. Because of insufficient data from the
included studies, we are unable to identify risk factors that may
predispose to the formation of abnormal FGB content. Future
studies are recommended to comprehensively report the num-
ber of echogenic focus/foci, size of the echogenic foci
(if ≥ 3 mm), presence of posterior acoustic shadowing and/or
presence of sludge.

Duplicated FGB was diagnosed at the fetal anomaly scan in half
of the cases, with the remainder receiving a third trimester
diagnosis. There was a low risk of chromosomal or other asso-
ciated abnormalities and patients should be reassured of a good
neonatal outcome. Diagnosis may be of clinical importance in
adulthood as duplicate FGB is associated with a high prevalence
of cholelithiasis and intermittent cystic duct obstruction [41].
Our findings suggest that the optimum time for neonatal follow‐
up ultrasound is in the early neonatal period, when the diag-
nosis was confirmed in all cases.

Enlarged FGB was diagnosed when the FGB was > 2SD mean
area for gestational age in four studies [11–13, 61] and one study
used their own normal FGB comparison group [10]. There is a

need for a comprehensive normative dataset for dimensions of
FGB for each gestational age. Parents can be reassured that the
neonatal outcome is likely to be good, with a low rate of chro-
mosomal abnormalities and normal gallbladder measurements
detected in neonates offered postnatal ultrasound scans.

Left‐sided FGB was an uncommon diagnosis. In two out of the
six cases, there were other associated fetal abnormalities
confirmed on post‐mortem examination. Karyotype was not
performed and therefore, we cannot conclude whether left‐sided
FGB is associated with chromosomal abnormalities or genetic
syndromes. In the other four cases, left sided FGB could not be
confirmed postnatally due to the obliteration of the intrahepatic
umbilical vein after birth. There was only one case describing
‘floating’ FGB, where the FGB was situated between the bowel
and inferior and on the left side of the umbilical vein. The ul-
trasound appearance of ‘floating’ FGB may overlap with left‐
sided FGB and therefore perhaps should not be described as a
separate entity.

5.1 | Strengths and Weaknesses

Our search criteria were wide and included studies describing
confirmation of the abnormalities either after birth in neonates
or at post mortem examination, allowing us to present data on
resolution of abnormal FGB findings, which is useful for
parental counseling. Our findings were however limited by the
case descriptions in examined studies; over 95% of included
studies were case reports or small case series with high risk of
bias, and most were retrospective with only two prospective
studies. Bias is also introduced as most cases were referrals to
specialised centers. For the less common FGB abnormalities
such as left sided or floating FGB, there were only a small
number of cases described, making drawing conclusions diffi-
cult. There will likely be many complex cases of absent FGB that
will be undetected in fetuses with multiple fetal abnormalities.
The description of the ultrasound examinations varied, espe-
cially for neonatal follow‐up. Additional parameters such as
maternal age, ethnicity, parity, and co‐morbidities were un-
available, and their association with FGB abnormalities was
undetermined. Due to incomplete outcome reporting, the
number of cases with prenatally detected FGB abnormalities
with complete postnatal follow‐up data was limited. Finally,
visualization of the gall bladder is not routinely screened and
does not appear in any international guidelines; therefore, this
study is limited by the lack of routine screening in the
population.

6 | Conclusions

Non‐visualisation and stones/sludge are the most common FGB
abnormalities, with non‐visualisation/GB agenesis being most
associatedwith pathology.Where the fetal gallbladderwas absent
in mid‐trimester, it was visualised in subsequent fetal ultrasound
examinations in around 25% of cases. If persistently absent on
prenatal ultrasound, the confirmed rate of GB agenesis was 58%,
with the neonates having biliary atresia, cystic fibrosis, or struc-
tural abnormalities. Because of the association with severe
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conditions, if persistent FGB agenesis is suspected, prenatal
diagnosis should be offered. FGB abnormalities such as stones/
sludge tended to resolve by 1 year of age with around half of all
cases resolving by 1 month postnatal. Abnormally shaped FGB
such as duplication was confirmed after birth, and neonates with
a diagnosis of enlarged FGB had a normal GB appearance at
postnatal follow up. The optimum time for neonatal follow‐up
depends on the type of specific FGB abnormality.

Acknowledgments

The authors have nothing to report.

Ethics Statement

No ethical approval was required for this systematic review.

Consent

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data sharing is not applicable to this article as no new data were created
or analyzed in this study.

Previous Presentation

This work was presented as an abstract at the ISUOG (International
Society of Ultrasound in Obstetrics and Gynecology) conference October
2020. Markova D, Markova T, Pandya P, David AL. Postnatal outcome
after ultrasound findings of an abnormal fetal gall bladder: a systematic
review and meta‐analysis. Abstract published in Ultrasound in Obstetrics
and Gynecology 2020; 56(S1):81.

References

1. M. Bronshtein, Z. Weiner, H. Abramovici, S. Filmar, Y. Erlik, and Z.
Blumenfeld, “Prenatal Diagnosis of Gallbladder Anomalies—Report of
17 Cases,” Prenatal Diagnosis 13, no. 9 (1993): 851–861, https://doi.org/
10.1002/pd.1970130909.

2. S. E. Monroe, “Congenital Absence of the Gallbladder: A Statistical
Study,” Journal of the International College of Surgeons 32 (1959):
369–373.

3. A. M. Coady and S. Bower, Twining Textbook of Fetal Abnormalities
(Churchil Livingstone, 2014), 463–464.

4. Y. Ochshorn, G. Rosner, D. Barel, M. Bronshtein, F. Muller, and Y.
Yaron, “Clinical Evaluation of Isolated Nonvisualized Fetal Gall-
bladder,” Prenatal Diagnosis 27, no. 8 (2007): 699–703, https://doi.org/
10.1002/pd.1757.

5. A. Kesrouani, N. Nassif, B. Nasr, E. Choueiry, and G. Chalouhi,
“Ultrasound Characteristics and Outcome of Prenatally Diagnosed Fetal
Cholelithiasis,” Journal of Maternal‐Fetal and Neonatal Medicine 17, no.
12 (2018): 1–5, https://doi.org/10.1080/14767058.2018.1424819.

6. L. M. Stinton and E. A. Shaffer, “Epidemiology of Gallbladder Dis-
ease: Cholelithiasis and Cancer,” Gut Liver 6, no. 2 (2012): 172–187,
https://doi.org/10.5009/gnl.2012.6.2.172.

7. E. A. Boyden, “The Accessory Gallbladder: An Embryological and
Comparative Study of Aberrant Biliary Vesicles Occurring in Man and

Domestic Mammals,” American Journal of Anatomy 38, no. 2 (1926):
177–231, https://doi.org/10.1002/aja.1000380202.

8. J. P. T. Higgins, “Commentary: Heterogeneity in Meta‐Analysis
Should Be Expected and Appropriately Quantified,” International
Journal of Epidemiology 37, no. 5 (2008): 1158–1160, https://doi.org/10.
1093/ije/dyn204.

9. P. F. Whiting, A. W. Rutjes, M. E. Westwood, et al., “QUADAS‐2: A
Revised Tool for the Quality Assessment of Diagnostic Accuracy
Studies,” Annals of Internal Medicine 155, no. 8 (2011): 529–536, https://
doi.org/10.7326/0003-4819-155-8-201110180-00009.

10. B. S. Hertzberg, M. A. Kliewer, J. D. Bowie, and P. J. McNally,
“Enlarged Fetal Gallbladder: Prognostic Importance for Aneuploidy or
Biliary Abnormality at Antenatal US,” Radiology 208, no. 3 (1998
September): 795–798, https://doi.org/10.1148/radiology.208.3.9722862.

11. K. Hata, S. Aoki, T. Hata, F. Murao, and M. Kitao, “Ultrasono-
graphic Identification of the Human Fetal Gallbladder In Utero,” Gy-
necologic and Obstetric Investigation 23, no. 2 (1987): 79–83, https://doi.
org/10.1159/000298839.

12. I. Goldstein, A. Tamir, A. Weisman, P. Jakobi, and J. A. Copel,
“Growth of the Fetal Gallbladder in Normal Pregnancies,” Ultrasound in
Obstetrics and Gynecology 4, no. 4 (1994): 289–293, https://doi.org/10.
1046/j.1469-0705.1994.04040289.x.

13. L. Chan, B. K. Rao, Y. Jiang, B. Endicott, R. J. Wapner, and E. A.
Reece, “Fetal Gallbladder Growth and Development During Gestation,”
Journal of Ultrasound in Medicine 14, no. 6 (1995): 421–425, https://doi.
org/10.7863/jum.1995.14.6.421.

14. R. Bardin, E. Ashwal, B. Davidov, D. Danon, M. Shohat, and I.
Meizner, “Nonvisualization of the Fetal Gallbladder: Can Levels of
Gamma‐Glutamyl Transpeptidase in Amniotic Fluid Predict Fetal
Prognosis?,” Fetal Diagnosis and Therapy 39, no. 1 (2016): 50–55,
https://doi.org/10.1159/000430440.

15. M. Ben‐Ami, Y. Perlitz, S. Shalev, I. Shajrawi, and F. Muller, “Pre-
natal Diagnosis of Extrahepatic Biliary Duct Atresia,” Prenatal Diagnosis
22, no. 7 (2002): 583–585, https://doi.org/10.1002/pd.367.

16. A. Bergougnoux, J. M. Jouannic, F. Verneau, et al., “Isolated Non-
visualization of the Fetal Gallbladder Should Be Considered for the
Prenatal Diagnosis of Cystic Fibrosis,” Fetal Diagnosis and Therapy 45,
no. 5 (2019): 312–316, https://doi.org/10.1159/000489120.

17. M. Boughanim, A. Benachi, S. Dreux, S. Delahaye, and F. Muller,
“Nonvisualization of the Fetal Gallbladder by Second‐Trimester Ultra-
sound Scan: Strategy of Clinical Management Based on Four Examples,”
Prenatal Diagnosis 28, no. 1 (2008): 46–48, https://doi.org/10.1002/pd.
1912.

18. S. Blazer, E. Z. Zimmer, and M. Bronshtein, “Nonvisualization of
the Fetal Gallbladder in Early Pregnancy: Comparison With Clinical
Outcome,” Radiology 224, no. 2 (2002 August): 379–382, https://doi.org/
10.1148/radiol.2242010982.

19. S. Dreux, M. Boughanim, C. Lepinard, et al., “Relationship of Non‐
Visualization of the Fetal Gallbladder and Amniotic Fluid Digestive
Enzymes Analysis to Outcome,” Prenatal Diagnosis 32, no. 5 (2012):
423–426, https://doi.org/10.1002/pd.3830.

20. I. Duguépéroux, V. Scotet, M. P. Audrézet, et al., “Nonvisualization
of Fetal Gallbladder Increases the Risk of Cystic Fibrosis,” Prenatal
Diagnosis 32, no. 1 (2012): 21–28, https://doi.org/10.1002/pd.2866.

21. B. S. Hertzberg, M. A. Kliewer, C. Maynor, et al., “Nonvisualization
of the Fetal Gallbladder: Frequency and Prognostic Importance,”
Radiology 199, no. 3 (1996): 679–682, https://doi.org/10.1148/radiology.
199.3.8637986.

22. F. Muller, P. Bernard, L. J. Salomon, et al., “Role of Fetal Blood
Sampling in Cases of Non‐Visualization of Fetal Gallbladder,” Ultra-
sound in Obstetrics and Gynecology 46, no. 6 (2015): 743–744, https://doi.
org/10.1002/uog.14888.

193 of 270

https://doi.org/10.1002/pd.1970130909
https://doi.org/10.1002/pd.1970130909
https://doi.org/10.1002/pd.1757
https://doi.org/10.1002/pd.1757
https://doi.org/10.1080/14767058.2018.1424819
https://doi.org/10.5009/gnl.2012.6.2.172
https://doi.org/10.1002/aja.1000380202
https://doi.org/10.1093/ije/dyn204
https://doi.org/10.1093/ije/dyn204
https://doi.org/10.7326/0003-4819-155-8-201110180-00009
https://doi.org/10.7326/0003-4819-155-8-201110180-00009
https://doi.org/10.1148/radiology.208.3.9722862
https://doi.org/10.1159/000298839
https://doi.org/10.1159/000298839
https://doi.org/10.1046/j.1469-0705.1994.04040289.x
https://doi.org/10.1046/j.1469-0705.1994.04040289.x
https://doi.org/10.7863/jum.1995.14.6.421
https://doi.org/10.7863/jum.1995.14.6.421
https://doi.org/10.1159/000430440
https://doi.org/10.1002/pd.367
https://doi.org/10.1159/000489120
https://doi.org/10.1002/pd.1912
https://doi.org/10.1002/pd.1912
https://doi.org/10.1148/radiol.2242010982
https://doi.org/10.1148/radiol.2242010982
https://doi.org/10.1002/pd.3830
https://doi.org/10.1002/pd.2866
https://doi.org/10.1148/radiology.199.3.8637986
https://doi.org/10.1148/radiology.199.3.8637986
https://doi.org/10.1002/uog.14888
https://doi.org/10.1002/uog.14888


23. E. Di Pasquo, M. Kuleva, A. Rousseau, et al., “Outcome of Non‐
Visualization of Fetal Gallbladder on Second‐Trimester Ultrasound:
Cohort Study and Systematic Review of Literature,” Ultrasound in Ob-
stetrics and Gynecology 54, no. 5 (2019): 582–588, https://doi.org/10.
1002/uog.20252.

24. A. Ruiz, A. Robles, F. Salva, et al., “Prenatal Nonvisualization of the
Gallbladder: A Diagnostic and Prognostic Dilemma,” Fetal Diagnosis
and Therapy 42, no. 2 (2017): 150–152, https://doi.org/10.1159/
000456614.

25. L. Sagi‐Dain, A. Singer, Y. Hadid, et al., “Non‐Visualization of Fetal
Gallbladder inMicroarrayEra—aRetrospectiveCohort Study andReview
of the Literature,” Journal of Maternal‐Fetal and Neonatal Medicine 28,
no. 16 (2018): 1–6, https://doi.org/10.1080/14767058.2018.1443070.

26. O. Shen, R. Rabinowitz, S. Yagel, and M. Gal, “Absent Gallbladder
on Fetal Ultrasound: Prenatal Findings and Postnatal Outcome,” Ul-
trasound in Obstetrics and Gynecology 37, no. 6 (2011): 673–677, https://
doi.org/10.1002/uog.8861.

27. Y. Qian, L. Xiao, L. Zhang, et al., “Prenatal Diagnosis With Chro-
mosome Microarray and Pregnancy Outcomes of Fetuses With Biliary
Tract System Abnormalities,” Prenatal Diagnosis 42, no. 11 (2022
October): 1390–1397, https://doi.org/10.1002/pd.6234.

28. P. L. Abbitt and J. McIlhenny, “Prenatal Detection of Gallstones,”
Journal of Clinical Ultrasound 18, no. 3 (1990): 202–204, https://doi.org/
10.1002/jcu.1870180313.

29. A. Agnifili, R. Verzaro, G. Carducci, et al., “Fetal Cholelithiasis: A
Prospective Study of Incidence, Predisposing Factors, and Ultrasono-
graphic and Clinical Features,” Clinical Pediatrics 38, no. 6 (1999 June):
371–373, https://doi.org/10.1177/000992289903800610.

30. S. Basu, A. Verma, and A. Kumar, “Fetal Cholelithiasis in a Case of
Beta‐Thalassemia Major,” Clinical Epidemiology and Global Health 3
(2015): 152–154, https://doi.org/10.1016/j.cegh.2015.07.005.

31. I. Beretsky and D. H. Lankin, “Diagnosis of Fetal Cholelithiasis
Using Real‐Time High‐Resolution Imaging Employing Digital Detec-
tion,” Journal of Ultrasound in Medicine 2, no. 8 (1983): 381–383,
https://doi.org/10.7863/jum.1983.2.8.381.

32. D. L. Brown, R. L. Teele, P. M. Doubilet, D. N. DiSalvo, C. B.
Benson, and G. A. Van Alstyne, “Echogenic Material in the Fetal
Gallbladder: Sonographic and Clinical Observations,” Radiology 182, no.
1 (1992): 73–76, https://doi.org/10.1148/radiology.182.1.1727312.

33. J. P. Clarke and J. D. Roman, “The Outcome of Two Cases of Fetal
Cholelithiasis,” N Z Medicine Journal 107, no. 981 (1994 July): 270.

34. K. J. Devonald, D. A. Ellwood, and P. B. Colditz, “The Variable
Appearances of Fetal Gallstones,” Journal of Ultrasound in Medicine 11,
no. 11 (1992): 579–585, https://doi.org/10.7863/jum.1992.11.11.579.

35. B. S. Hertzberg and M. A. Kliewer, “Fetal Gallstones in a Contracted
Gallbladder: Potential to Simulate Hepatic or Peritoneal Calcification,”
Journal of Ultrasound in Medicine 17, no. 10 (1998): 667–670, https://doi.
org/10.7863/jum.1998.17.10.667.

36. S. Holloway and H. Edwards, “Antenatal Diagnosis of Fetal
Cholelithiasis,” Ultrasound 18, no. 3 (2010): 152–154, https://doi.org/10.
1258/ult.2010.010017.

37. Y. Hurni, F. Vigo, B. L. von Wattenwyl, N. Ochsenbein, and C.
Canonica, “Fetal Cholelithiasis: Antenatal Diagnosis and Neonatal
Follow‐Up in a Case of Twin Pregnancy—A Case Report and Review of
the Literature,” Ultrasound International Open 3, no. 1 (2017): E8–E12.

38. T. Kiserud, K. Gjelland, H. Bogno, M. Waardal, H. Reigstad, and K.
Rosendahl, “Echogenic Material in the Fetal Gallbladder and Fetal
Disease,” Ultrasound in Obstetrics and Gynecology 10, no. 2 (1997): 103–
106, https://doi.org/10.1046/j.1469-0705.1997.10020103.x.

39. W. C. Klingensmith and D. T. Cioffi‐Ragan, “Fetal Gallstones,”
Radiology 167, no. 1 (1988): 143–144, https://doi.org/10.1148/radiology.
167.1.3279452.

40. M. Lariviere, K. Having, and S. Bullock, “Fetal Cholelithiasis,”
JDMS 22, no. 6 (2006): 403–406, https://doi.org/10.1177/875647
9306295829.

41. N. Munjuluri, N. Elgharaby, D. Acolet, and R. A. Kadir, “Fetal
Gallstones,” Fetal Diagnosis and Therapy 20, no. 4 (2005): 241–243,
https://doi.org/10.1159/000085077.

42. T. Nishi, “Ultrasonographic Diagnosis of Fetal Cholelithiasis,”
Journal of Obstetrics and Gynaecology Research 23, no. 3 (1997): 251–254,
https://doi.org/10.1111/j.1447-0756.1997.tb00840.x.

43. B. Petrikovsky, V. Klein, and N. Holsten, “Sludge in Fetal Gall-
bladder: Natural History and Neonatal Outcome,” British Journal of
Radiology 69, no. 827 (1996): 1017–1018, https://doi.org/10.1259/0007-
1285-69-827-1017.

44. W. Sepulveda and K. D. Stagiannis, “Echogenic Material in the Fetal
Gallbladder in a Surviving Monochorionic Twin,” Pediatric Radiology
26, no. 2 (1996): 129–130, https://doi.org/10.1007/bf01372091.

45. W. Sepulveda and A. E. Wong, “Echogenic Material in the Fetal
Gallbladder: Prevalence, Sonographic Spectrum, and Perinatal Outcome
in an Unselected Third‐Trimester Population,” Journal of Maternal‐
Fetal and Neonatal Medicine 33, no. 7 (2020 Apr): 1162–1170, https://
doi.org/10.1080/14767058.2018.1517310.

46. E. Sheiner, J. S. Abramowicz, and R. Hershkovitz, “R. Fetal Gall-
stones Detected by Routine Third Trimester Ultrasound,” International
Journal of Gynaecology & Obstetrics 92, no. 3 (2006): 255–256, https://
doi.org/10.1016/j.ijgo.2005.07.024.

47. M. D. Stringer, P. Lim, M. Cave, D. Martinez, and R. J. Lilford,
“Fetal Gallstones,” Journal of Pediatric Surgery 31, no. 11 (1996): 1589–
1591, https://doi.org/10.1016/s0022-3468(96)90189-x.

48. I. B. Suchet, M. F. Labatte, C. S. Dyck, and L. A. Salgado, “Fetal
Cholelithiasis: A Case Report and Review of the Literature,” Journal of
Clinical Ultrasound 21, no. 3 (1993 March): 198–202, https://doi.org/10.
1002/jcu.1870210309.

49. V. Suma, A. Marini, N. Bucci, T. Toffolutti, and E. Talenti, “Fetal
Gallstones: Sonographic and Clinical Observations,” Ultrasound in Ob-
stetrics and Gynecology 12, no. 6 (1998): 439–441, https://doi.org/10.
1046/j.1469-0705.1998.12060439.x.

50. P. Y. Iroh Tam and A. Angelides, “Perinatal Detection of Gallstones
in Siblings,” American Journal of Perinatology 27, no. 10 (2010 Nov):
771–774, https://doi.org/10.1055/s-0030-1254239.

51. S. Triunfo, P. Rosati, P. Ferrara, A. Gatto, and G. Scambia, “Fetal
Cholelithiasis: A Diagnostic Update and a Literature Review,” Clinical
Medicine Insights: Case Reports 6 (2013 October): 153–158, https://doi.
org/10.4137/ccrep.s12273.

52. J. Troyano‐Luque, A. Padilla‐Pérez, I. Martínez‐Wallin, et al., “Short
and Long Term Outcomes Associated With Fetal Cholelithiasis: A
Report of Two Cases with Antenatal Diagnosis and Postnatal Follow‐
Up,” Case Report Obstetrics Gynecology 2014 (2014): 714271–714275,
https://doi.org/10.1155/2014/714271.

53. S. Darouich, N. Boujelbène, J. Amraoui, N. Amraoui, and A. Mas-
moudi, “Hemochromatosis Associated With Cholelithiasis as a Cause of
Hydrops Fetalis and stillbirth: Prenatal Diagnosis,” Journal of Clinical
Ultrasound 47, no. 1 (2019 Januay): 47–50, https://doi.org/10.1002/jcu.
22653.

54. L. Kinoshita, P. Callen, R. Filly, and L. Hill, “Sonographic Detection
of Gallbladder Duplication,” Journal of Ultrasound in Medicine 21, no.
12 (2002): 1417–1421, https://doi.org/10.7863/jum.2002.21.12.1417.

55. E. O. Gerscovich, D. Towner, T. Sanchez, R. Stein‐Wexler, and L.
Rhee‐Morris, “Fetal Gallbladder Duplication,” Journal of Ultrasound in
Medicine 30, no. 9 (2011): 1310–1312, https://doi.org/10.7863/jum.2011.
30.9.1310.

56. U. Maggi, G. Farris, A. Carnevali, et al., “Prenatal and Accurate
Perinatal Diagnosis of Type 2 H or Ductular Duplicate Gallbladder,”

194 of 270 Prenatal Diagnosis, 2025

https://doi.org/10.1002/uog.20252
https://doi.org/10.1002/uog.20252
https://doi.org/10.1159/000456614
https://doi.org/10.1159/000456614
https://doi.org/10.1080/14767058.2018.1443070
https://doi.org/10.1002/uog.8861
https://doi.org/10.1002/uog.8861
https://doi.org/10.1002/pd.6234
https://doi.org/10.1002/jcu.1870180313
https://doi.org/10.1002/jcu.1870180313
https://doi.org/10.1177/000992289903800610
https://doi.org/10.1016/j.cegh.2015.07.005
https://doi.org/10.7863/jum.1983.2.8.381
https://doi.org/10.1148/radiology.182.1.1727312
https://doi.org/10.7863/jum.1992.11.11.579
https://doi.org/10.7863/jum.1998.17.10.667
https://doi.org/10.7863/jum.1998.17.10.667
https://doi.org/10.1258/ult.2010.010017
https://doi.org/10.1258/ult.2010.010017
https://doi.org/10.1046/j.1469-0705.1997.10020103.x
https://doi.org/10.1148/radiology.167.1.3279452
https://doi.org/10.1148/radiology.167.1.3279452
https://doi.org/10.1177/8756479306295829
https://doi.org/10.1177/8756479306295829
https://doi.org/10.1159/000085077
https://doi.org/10.1111/j.1447-0756.1997.tb00840.x
https://doi.org/10.1259/0007-1285-69-827-1017
https://doi.org/10.1259/0007-1285-69-827-1017
https://doi.org/10.1007/bf01372091
https://doi.org/10.1080/14767058.2018.1517310
https://doi.org/10.1080/14767058.2018.1517310
https://doi.org/10.1016/j.ijgo.2005.07.024
https://doi.org/10.1016/j.ijgo.2005.07.024
https://doi.org/10.1016/s0022-3468(96)90189-x
https://doi.org/10.1002/jcu.1870210309
https://doi.org/10.1002/jcu.1870210309
https://doi.org/10.1046/j.1469-0705.1998.12060439.x
https://doi.org/10.1046/j.1469-0705.1998.12060439.x
https://doi.org/10.1055/s-0030-1254239
https://doi.org/10.4137/ccrep.s12273
https://doi.org/10.4137/ccrep.s12273
https://doi.org/10.1155/2014/714271
https://doi.org/10.1002/jcu.22653
https://doi.org/10.1002/jcu.22653
https://doi.org/10.7863/jum.2002.21.12.1417
https://doi.org/10.7863/jum.2011.30.9.1310
https://doi.org/10.7863/jum.2011.30.9.1310


BMC Pediatrics 7, no. 1 (2018): 38, https://doi.org/10.1186/s12887-018-
1043-9.

57. S. Sifakis, N. Mantas, G. Koumantakis, and O. Koukoura, “Prenatal
Diagnosis of Gallbladder Duplication,” Ultrasound in Obstetrics and
Gynecology 30, no. 3 (2007): 362–363, https://doi.org/10.1002/uog.4067.

58. E. Cömert, E. Guven, S. Guven, and C. Kart, “Prenatal Diagnosis of
Fetal Gallbladder Duplication Associated With Uncommon Chromo-
somal Anomaly (46, XX, t(X;10) (p11.2;q24.3) [20]),” Clinical & Exper-
imental Obstetrics & Gynecology 45, no. 6 (2019): 980–981.

59. W. Sepulveda, P. Nicolaidis, J. Hollingsworth, and N. M. Fisk, “Fetal
Cholecystomegaly: A Prenatal Marker of Aneuploidy,” Prenatal Diag-
nosis 15, no. 2 (1995): 193–197, https://doi.org/10.1002/pd.1970150216.

60. B. Petrikovsky and V. R. Klein, “Cholecystomegaly and Fetal Gall-
stones,” Prenatal Diagnosis 15, no. 9 (1995): 875, https://doi.org/10.
1002/pd.1970150916.

61. M. H. Moon, J. Y. Cho, J. H. Kim, et al., “In Utero Development of
the Fetal Gallbladder in the Korean Population,” Korean Journal of
Radiology 9, no. 1 (2008): 54–58, https://doi.org/10.3348/kjr.2008.9.1.54.

Supporting Information

Additional supporting information can be found online in the Sup-
porting Information section.

195 of 270

https://doi.org/10.1186/s12887-018-1043-9
https://doi.org/10.1186/s12887-018-1043-9
https://doi.org/10.1002/uog.4067
https://doi.org/10.1002/pd.1970150216
https://doi.org/10.1002/pd.1970150916
https://doi.org/10.1002/pd.1970150916
https://doi.org/10.3348/kjr.2008.9.1.54

	Postnatal Outcome After Ultrasound Findings of an Abnormal Fetal Gallbladder: A Systematic Review and Meta‐Analysis
	1 | Introduction
	2 | Methods
	2.1 | Data Management
	2.2 | Statistical Analysis

	3 | Ethical Approval
	4 | Results
	4.1 | Summary of the Results
	4.2 | FGB Non‐Visualisation
	4.2.1 | Termination of Pregnancy
	4.2.2 | Postnatal Follow Up
	4.2.3 | Association of FGB Non‐Visualisation With Underlying Anomalies
	4.2.4 | Timing of Neonatal Follow Up

	4.3 | Abnormal Content of FGB (FGB Stones, Presence of Sludge)
	4.4 | FGB Duplication
	4.5 | Enlarged FGB
	4.6 | Left‐Sided FGB
	4.7 | ‘Floating’ FGB

	5 | Discussion
	5.1 | Strengths and Weaknesses

	6 | Conclusions
	Acknowledgments
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	Previous Presentation


