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Adenomyomatosis of the gallbladder is defined as hypertrophy of the gallbladder mucosal
epithelium that invaginates into a thickened muscularis propria, leading to the formation of
intramural diverticula. It is typically considered a benign condition most commonly affect-
ing adults and, rarely, children. In this case report, we present a case of gallbladder adeno-
myomatosis in a 3-month-old infant. The diagnosis was made incidentally on ultrasound
examination of the abdomen, in an otherwise asymptomatic child with no laboratory test
abnormalities and no underlying disease. The purpose of this case report is to make infantile
adenomyomatosis and its implications known to clinicians, as the literature on this topic is
limited. To the best of our knowledge, this is the youngest reported case of adenomyomatosis
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Introduction

Adenomyomatosis (ADM) of the gallbladder is consid-
ered to be a benign acquired abnormality of both the
mucosa and muscularis layers of the gallbladder. The
epithelium proliferates deeply into the hypertrophied
muscularis propria, thus forming either embedded diver-
ticula or sinus tracts known as the Rokitansky-Aschoff
sinuses (RAS). The incidence of gallbladder ADM in
adults has been reported in up to 9% of the gallblad-
der histopathological specimens following cholecystec-
tomy"?. Although it is a relatively common condition in
adults, only a small number of cases occurring in child-
hood have been identified and reported. The most com-
mon complaint exhibited by adult patients is abdominal
pain in the upper right quadrant, whereas in childhood
the symptomatology includes unspecified abdominal
pain in a non-specific location, vomiting and nausea®>.

Ultrasonography (US) is the imaging gold standard for
the diagnosis of ADM based on its characteristic appear-
ance allowing on-the-spot diagnosis®. We present a case
of an infant with ADM and gallbladder sludge without
any predisposing factors, underlying diseases or symp-
toms identified on routine US.

Case presentation

A 3-month-old male infant was referred to our outpa-
tient US department for an US examination of the abdo-
men. He was a full-term infant born by vaginal delivery,
weighing 3.680 kg, with no prenatal or perinatal compli-
cations. The infant had a few regurgitations of a small
amount of gastric contents and mild irritability after
feeding, indicating mild gastroesophageal reflux (GER).
No other symptoms of severe GER were reported. The

e3 1 8 © Polish Ultrasound Society. Published by Medical Communications Sp. z o.0. This is an open-access article distributed under the terms of the Creative Commons Atribution-NonCommercial-

NoDerivatives License (CC BY-NC-ND). Reproduction is permitted for personal, educational, non-commercial use, provided that the original article is in whole, unmodified, and properly cited



A case of incidental infantile gallbladder adenomyomatosis: an unusual US finding of uncertain clinical significance

Fig. 1. Longitudinal (A) and axial (B) images of the gallbladder in a
3-month-old infant. There are multiple nondependent echoge-
nic foci at the gallbladder wall with distal comet tail artifacts,
in keeping with the typical Rokitansky-Aschoff sinuses (thin ar-
rows). There is echogenic material in the dependent part of the
gallbladder wall (thick arrow) that is not causing any acoustic
shadowing, in keeping with bile sludge. There is a small accu-
mulation of sludge in the wall protruding inside the gallbladder
lumen, creating a polypoid projection (arrowhead)

physical examination was normal, and the infant was
otherwise healthy and with normal developmental his-
tory. Although the symptoms were typical of GER, for
which the diagnostic role of US is questionable, because
of parents’ anxiety, a US of the abdomen was sched-
uled. The US examination of the gastroesophageal area
showed a normal intra-abdominal esophageal length with
2 short episodes of reflux within 10 minutes of scanning.
No other abnormality was noted on US of the abdomi-
nal organs. Interestingly, the gallbladder had echogenic
material without an acoustic shadow at the dependent
surface, which was interpreted as sludge. To our sur-
prise, the gallbladder wall was noted to have multiple
(3-4) small echogenic foci with comet tail artifacts with-
out any posterior shadowing, a typical US appearance of
ADM (Fig. 1). Following this finding, complete laboratory
blood tests were performed including aminotransferase
and bilirubin levels, which were normal. Given the lack
of clinical and laboratory signs of gallbladder or liver
disease, the infant was released with instructions on the
conservative management of GER. The US findings of
the gallbladder were considered incidental and of doubt-
ful clinical significance. On the follow-up after 3 months,
the US appearance was unchanged, the laboratory tests
were normal, and the infant remained in good health,
while after 4 months, complete resolution of the afore-
mentioned sonographic findings was noted (Fig. 2).

Fig. 2. Longitudinal (A) and axial (B) images of the gallbladder after
one month, showing complete resolution of findings with re-
turn to the normal appearance of the gallbladder

Discussion

Gallbladder ADM is characterized by the proliferation
of the mucosal epithelium extending into the thickened
muscular layer of the gallbladder®. There are three
types of ADM, including segmental, fundal, and a rarer
diffuse form®. It is not yet clear what causes ADM,
however, it is considered a degenerative disease rather
than a congenital malformation, for there is a strong
association with chronic gallbladder inflammation and
cholelithiasis, which is present in more than half of the
cases of adult ADM®. ADM is usually asymptomatic
and a common finding in the histological examination
of resected gallbladders (1-9% of cholecystectomies),
with the incidence increasing in patients older than 50
years?. In the past, ADM was considered to predispose
to malignancy, however the risk of gallbladder cancer
in patients with ADM has not been clearly documented
and understood®.

Preoperative imaging diagnosis of ADM is based on US,
with the sensitivity reaching 65% due to the high resolu-
tion of the technique in imaging the gallbladder wall®>.
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The US findings in ADM include increased wall thick-
ness and echogenic or anechoic contents of the gallblad-
der’s lumen such as sludge and calculi. However, the
most characteristic US finding of gallbladder ADM are
the Rokitansky-Aschoff sinuses (RAS) which are diver-
ticula at the gallbladder wall forming a pseudo-cystic
appearance®. Although RAS may also be present in
xanthogranulomatous cholecystitis, they are necessary
for establishing the diagnosis of ADM®@. The presence of
sludge inside RAS creates the characteristic reverberation
artifact known as the “comet tail artifact”?®. US is the
gold standard and the preferred imaging modality for the
diagnosis of ADM, with a similar accuracy to MRCP and
a significantly higher accuracy than multi-detector CT®7.
ADM has not been associated with an increased risk of
gallbladder adenocarcinoma by itself, but associated sec-
ondary changes such as cholelithiasis and cholecystitis
may predispose to cancer®.

Although gallbladder ADM is quite common and well-
studied in adults, it is very uncommon in the pediatric
population. Only seven cases of gallbladder ADM have so
far been reported in the literature® 'V, in children rang-
ing from 4 months to 11 years of age. The main com-
plaint in those patients was nonspecific abdominal pain,
and US was the first-line examination performed in all
children, leading to the diagnosis of ADM. Six patients
were treated surgically with cholecystectomy, whereas
only one patient was treated conservatively with follow-
up examinations, as ADM was an incidental finding in an
otherwise asymptomatic infant. This patient is the only
other case of gallbladder ADM reported in an infant who
was also asymptomatic like our patient'?. This patient,
however, was on routine surveillance due to Beckwith-
Wiedemann syndrome (BWS), which is not directly cor-
related to ADM!Y. To the best of our knowledge, our case
is the youngest reported case of ADM in the literature, and
it concerns an asymptomatic infant with no underlying
pathology or laboratory test abnormality. As ADM may
be completely asymptomatic and of no association to the
underlying disease, it is possible that pediatric patients
are not diagnosed until they present with abdominal pain
due to sludge or gallstones later in life. Our case presented
with the focal form of ADM with localized wall thickening
with associated comet tail artifacts and the coexistence of
biliary sludge.
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Biliary sludge in infants and neonates is a benign find-
ing of unclear clinical significance. Notably, gallbladder
sludge can be identified antenatally via US in approxi-
mately 0.33% of fetuses. Most cases of gallbladder sludge
tend to resolve within 6-12 weeks?, and the majority
of patients are asymptomatic!®. Interestingly, however,
gallbladder sludge is also associated with multiple drugs
and diseases. Examples mentioned in the literature
include the presence of sludge in neonates and infants
treated with ceftriaxone"?, total parenteral nutrition"?,
and in patients with Down syndrome®®, sickle cell dis-
ease!"”, and congenital hypothyroidism"®. However, our
case did not have any of the above predisposing factors
or diseases. The significance of biliary sludge and gall-
bladder wall thickening is not clear. In the pediatric
population, isolated biliary sludge is neither associated
with thickening of the gallbladder wall nor with acute
cholecystitis, and thus is not an indication for cholecys-
tectomy per se!'”. OQur patient remained asymptomatic
with a complete resolution of findings 4 months after the
initial presentation.

Conclusion

In conclusion, ADM may appear incidentally on US
examinations performed in infants and children, and
may be completely asymptomatic. There is scarce evi-
dence in the literature both about the incidence and the
significance of this condition. Unlike in adult symptom-
atic patients, where ADM should be treated surgically, it
seems that childhood ADM is treated conservatively and
followed up using US examinations. However, as routine
US is increasingly used in the evaluation of infants for
minor indications, such as in our case, it is likely that the
diagnosis rates of ADM in the pediatric population will
increase, thus elucidating the possible clinical signifi-
cance of this finding.
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