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ABSTRACT

Gallbladder adenomyomatosis is a rare condition that is predominantly seen in adults, and only a few cases have been described in
the pediatric population. Although it is generally benign, it may present a diagnostic challenge for physicians. Advances in imaging
have led to an increase in its detection. Nevertheless, the characteristics andmanagement of this condition in pediatric patients have
not been well described. We present a case of a 6-week-old infant boy who was found to have gallbladder adenomyomatosis.

INTRODUCTION

Gallbladder adenomyomatosis is characterized by hypertrophy of the gallbladder mucosal epithelium and invagination of the
mucosa into the thickenedmuscular layer, causing the formation of sinus tracts called Rokitansky-Aschoff sinuses (RAS).1 It is most
frequently seen in adults, and the incidence increases with age asmost of the detected individuals are past their fifth decade of life.2 In
fact, this condition has been found in up to almost 10% of cholecystectomy specimens.3,4 However, gallbladder adenomyomatosis is
extremely rare in the pediatric population, and at the time of this literature review, only 9 other cases have been reported.

CASE REPORT

A 6-week-old infant boy born at 37 weeks gestational age was evaluated for jaundice and abnormal findings on imaging. His history
was significant for indirect hyperbilirubinemia at 1 week of life requiring phototherapy. He continued to have hyperbilirubinemia at
his subsequent visits to his pediatrician and laboratory tests at 6 weeks of age showed a total bilirubin of 13.3 mg/dL, conjugated
bilirubin of 0.3mg/dL, aspartate aminotransferase of 60U/L, alanine aminotransferase of 38U/L, and international normalized ratio
of 1.0. His complete blood count was unremarkable and reticulocyte count was normal. Both the patient and his mother had
O-positive blood type. The newborn screen showed hemoglobin FAS suggestive of sickle cell trait. Hismother had a history of alpha-
thalassemia trait and sickle cell trait. The patient was exclusively breastfed and had been growing appropriately since birth. Physical
examination was unremarkable except for jaundice. An abdominal ultrasound showed a normal liver and echogenic foci within the
wall of the gallbladder with a comet-tail artifact (Figure 1). These findings prompted referral to gastroenterology clinic.

The imaging findings were consistent with adenomyomatosis and were unrelated to his jaundice which was attributed to breast milk
jaundice. A repeat right upper quadrant ultrasound at 3 months of age showed no significant change from the previous study
(Figure 2). A repeat right upper quadrant ultrasound at 6 months of age showed fewer and smaller echogenic foci. His most recent
ultrasound at 15 months of age showed normal appearance of the gallbladder wall (Figure 3). The patient continued to do well
clinically.

DISCUSSION

The exact pathophysiology of gallbladder adenomyomatosis remains unknown, although a number of hypotheses have been
postulated. One theory is that changes in intracystic pressure (possibly because of abnormal muscle contraction) because of
disruption of gallbladder functionmay lead to proliferation of the cells in the gallbladdermucosa and hyperplasia of themuscle layer.
The epithelial layer can then invaginate into themuscular layer, leading to the formation of RAS. This is also seen on histopathology,
which generally shows hyperplasia of the epithelium and mucosal outpouching through the muscular layer.5
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The differential for gallbladder adenomyomatosis includes
cholelithiasis, gallbladder polyps, and cholecystitis.4 Most im-
portantly, gallbladder malignancy including adenocarcinoma
and cholangiocarcinoma must be ruled out. Gallbladder ade-
nomyomatosis is known to be associated with gallstones and
cholecystitis. Many patients may not be diagnosed and treated
until they develop symptoms from cholelithiasis or other gall-
bladder conditions. Although there has been data suggesting an
association between adenomyomatosis and gallbladder carci-
noma in the adult population, adenomyomatosis is still con-
sidered a benign condition.3,6,7 There have not been any studies
on the risk of development of gallbladder cancer in pediatric
patients with adenomyomatosis.

The main patterns of gallbladder adenomyomatosis are gen-
eralized, localized, segmental, and annular. The generalized
(diffuse) pattern is characterized by diffuse thickening of the
gallbladder. The localized pattern usually involves the fundus,
and the segmental type typically involves the larger portions of
the gallbladder and is likely the type that was observed in our

patient. The segmental type is the most common and has been
shown to have the highest rate of causing cholelithiasis given
increased risk of biliary stasis. The annular type appears as a
ring-shaped thickening that involves the middle portion of the
gallbladder.6,8

Many patients with gallbladder adenomyomatosis are
asymptomatic. However, some individuals may develop
symptoms such as right upper quadrant pain and vomiting
that is associated with gallbladder disease. A review of the
current literature shows only 9 other reported cases of pe-
diatric gallbladder adenomyomatosis, with ages ranging
from 1 day to 14 years.1–3,5,9–13 The most common symptom
was abdominal pain, which was seen in 7 of the patients.
Cholecystectomywas performed in 7 of the 9 pediatric cases.9

One patient was a 1-day old newborn with suspected heter-
otaxy syndrome and complete atrioventricular canal. Pa-
tients generally did not have other significant comorbid

Figure 1. Initial ultrasound at 6 weeks of age showing gallbladder
adenomyomatosis (arrows).

Figure 2. Follow-up ultrasound at 3 months of age shows persis-
tence of gallbladder adenomyomatosis (arrows) and comet-tail ar-
tifact (thick arrows).

Figure 3. Follow-up ultrasound at 15 months of age showing reso-
lution of gallbladder adenomyomatosis.
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conditions. In both infants, as in our case, gallbladder ade-
nomyomatosis was an incidental finding.13

Formal diagnosis is often made with radiographic imaging,
and ultrasound is the preferred imaging modality. On ul-
trasound, gallbladder wall thickening is frequently seen.
Other features include the presence of RAS, which is critical
to the diagnosis of gallbladder adenomyomatosis.1 In addi-
tion, a “comet-tail” finding may be present because of the
reverberation of signals of cholesterol crystals that are pre-
sent in RAS. Computed tomography andmagnetic resonance
imaging have also been used in the diagnosis of this condi-
tion. On computed tomography, nonspecific wall thickening
is often noted. In some cases, a “rosary sign” is found, which
is due to the enhancement of the mucosa epithelium in the
RAS surrounded by the unenhanced muscle layer.14 Simi-
larly, magnetic resonance imaging shows gallbladder wall
thickening along with the presence of RAS. The “pearl
necklace” sign has also been described as high intensity
cavities in the gallbladder wall, which are representative of
RAS.15

Although there is literature on the treatment of adults with
gallbladder adenomyomatosis, there is a lack of data on man-
agement in pediatric patients. In asymptomatic individuals,
monitoring with serial ultrasounds is often recommended.
However, there is little data on the length of time it takes for
gallbladder adenomyomatosis to resolve. In the reported pe-
diatric cases, all of the patients who were symptomatic un-
derwent cholecystectomy with subsequent resolution of
symptoms. In our patient, although the ultrasound findings
improved after 6 months, it did not resolve completely until 15
months of age. The benefits and risks of surgery must be
weighed against the severity of the patient’s symptoms and the
effect on their quality of life. This condition is rare in children,
its benign nature and frequent absence of symptoms make it
harder to detect. Although uncommon, it is important to
consider gallbladder adenomyomatosis when patients present
with gastrointestinal symptoms. It is possible that many pedi-
atric patients have adenomyomatosis that may not be detected
until much later in life.
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