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The differentiation of gallbladder adenomyomatosis from gallbladder carcinoma is important as both conditions may present with
thickening of the gallbladder wall or as a focal mass. Identification of Rokitansky-Aschoff sinuses is the key feature in making an
accurate diagnosis of gallbladder adenomyomatosis on imaging studies. The diagnosis of gallbladder adenomyomatosis can be ma-
de with accurately by multidetector computed tomography when the presence of Rokitansky-Aschoff sinuses (small cystic spaces wit-
hin the thickened gallbladder wall) are noted. Herein we present multidetector computed tomography findings of a 27-year-old pa-
tient with gallbladder adenomyomatosis.
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Cok kesitli bilgisayarli tomografi ile tan1 alan safra kesesi adenomyomatozisi

Safra kesesi adenomyomatozisinin safra kesesi karsinomundan ayirt edilmesi, bu iki durum da safra kesesinde duvar kalinlagsma-
st veya fokal kitle ile kendini gosterebildigi icin énemlidir. Goriintiileme yontemlerinde Rokitansky-Aschoff siniislerinin saptanma-
st, safra kesesi adenomyomatozisinin tanisinda kilit noktadir. Rokitansky-Aschoff siniislerinin (kalinlasmus safra kesesi duvari ice-
risindeki kiiciik kistik alanlar) varligy goriildiigiinde, ¢ok kesitli bilgisayarli tomografi ile safra kesesi adenomyomatozisinin tani-
st dogru olarak yapiulabilir. Biz burada, safra kesesi adenomyomatozisli 27 yasindaki bir olgunun ¢ok kesitli bilgisayarli tomogra-

fi bulgularini sunuyoruz.

Anahtar kelimeler: Safra kesesi, adenomyomatozis, Rokitansky-Aschoff siniisleri, cok kesitli bilgisayarli tomografi

INTRODUCTION

Adenomyomatosis is an acquired, benign prolife-
rative disease of the gallbladder. It is characteri-
zed by epithelial proliferation and hypertrophy of
the muscularis mucosa of the gallbladder with
outpouching of the mucosa into or through the
thickened muscular layer, forming the so-called
Rokitansky-Aschoff sinuses (1). Rokitansky-Asc-
hoff sinuses are actually small penetrations of the
surface epithelium into the gallbladder wall that
can be found in about 90% of the gallbladder spe-
cimens in the adults; if they are deep, branching,
and accompanied by hyperplasia of the muscular
layer, adenomyomatosis can be diagnosed (2).

Adenomyomatosis of the gallbladder presents as a
focal mass or as a thickening of gallbladder wall
that is difficult to distinguish from gallbladder car-
cinoma on imaging studies. The identification of
the Rokitansky-Aschoff sinuses is the key factor in
establishing a diagnosis of gallbladder adenomyo-
matosis. At present, magnetic resonance (MR)
imaging is accepted as the most accurate modality
in the delineation of Rokitansky-Aschoff sinuses
(3-5). The ability of spiral computed tomography
(CT) to depict these sinuses is limited due to insuf-
ficient spatial and contrast resolution (2,3). The
advent of multidetector computed tomography
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(MDCT) scanners have provided shorter image ac-
quisition time, narrower collimation, improved
temporal and spatial resolution, and near isotropic
data acquisition compared with single-detector spi-
ral CT. The presence of Rokitansky-Ashoff sinuses,
which is characteristic of the gallbladder adenom-
yomatosis, may be clearly depicted with MDCT
than spiral CT due to its higher spatial resolution.
Herein we present MDCT imaging findings of gall-
bladder adenomyomatosis in a 27-year-old patient.

CASE REPORT

A 27-year-old patient presented with a 2-year his-
tory of right upper quadrant abdominal pain. On
physical examination, mild tenderness in the right
upper abdominal quadrant was noted. Murphy’s
sign was negative. Laboratory tests were otherwi-
se normal. Abdominal ultrasonography (US) re-
vealed marked thickening of the gallbladder wall
containing small intramural cystic spaces with co-
met tail artifacts. No calculi were detected. MDCT
study was performed using a 64-detector CT scan-
ner (Aquilion; Toshiba Medical Systems; Tokyo,
Japan) with biphasic protocol consisting of arteri-
al (22 seconds after) and portal venous (65 seconds
after) phases. The main acquisition parameters
were: collimation of 64x1 mm, section thickness of
1 mm, intersection spacing of 1 mm, tube voltage
of 120 kv, tube current of 240 mAs, and gantry ro-
tation time of 0.5 sec. On MDCT, a thickened gall-
bladder wall with low attenuation cystic spaces of
various sizes within the wall, consistent with Ro-
kitansky-Aschoff sinuses was detected. An evident
thickening and marked enhancement of the muco-
sal layer of the gallbladder were noted (Figure 1A
and B). Incidental midgut malrotation was also
observed on MDCT. Although the diagnosis of
gallbladder adenomyomatosis was suspected due
to the presence of Rokitansky-Aschoff sinuses, the
probability of gallbladder carcinoma could not be
ruled out completely. The patient underwent lapa-
rascopic cholecystectomy with uneventful postope-
rative recovery. Histopathological examination re-
vealed marked mucosal proliferation with Roki-
tansky-Aschoff sinuses, muscular hypertrophy,
and scattered chronic inflammatory cell infiltrati-
on that were consistent with adenomyomatosis.
There was no evidence of malignant involvement.

DISCUSSION

Adenomyomatosis of the gallbladder is a relatively
common condition, that has been observed in 2%-
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5% of the cholecystectomy specimens (1). The di-
sease was previously termed cholecystitis glandu-
laris proliferans, cystic cholecystitis, adenomyo-
ma, adenomyofibroma, intramural diverticulosis
or diverticular disease of the gallbladder. It is mo-
re frequently seen in women, and the majority of
patients have been reported to be in their fifth and
sixth decades of life (6). Only a few cases of ade-
nomyomatosis of the gallbladder in young patients
have been reported (7). Most patients with ade-
nomyomatosis remain asymptomatic, and the di-

Ky
Figure 1. Axial (A) and coronal (B) MDCT images show thic-
kened of the gallbladder (GB) wall with low attenuation cystic
spaces within the wall (Rokitansky-Aschoff sinuses), and mar-
ked thickening and enhancement of the mucosal layer of the
gallbladder.
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agnosis is usually an incidental finding, either on
US performed for the detection of gallstones, or on
histological examination of surgical gallbladder
specimens. The most common presentation of gall-
bladder adenomyomatosis is right upper quadrant
pain, which is similar to gallstone pain, with or
without cholecystitis (6). It is possible that the pa-
in is secondary to gallstones or inflammation.
Only occasionally does adenomyomatosis not asso-
ciated with cholelithiasis cause right upper quad-
rant pain. The other reported symptoms are
dyspepsia, fatty food intolerance, nausea, vomi-
ting and fever (8).

The pathogenesis of gallbladder adenomyomatosis
is unclear. Neurogenic dysfunction of the gallblad-
der may create increased intracystic pressure that
is thought to be responsible for the formation of
Rokitansky-Aschoff sinuses (6). The association
between gallbladder adenomyomatosis and gall-
stones ranges from 36% to 95% (9). Chronic inf-
lammation of the gallbladder may cause gallblad-
der adenomyomatosis (6,8). The histopathologic
findings of our patient included chronic inflamma-
tion but not gallstones.

On ultrasonography, diffuse or segmental gall-
bladder wall thickening with intramural diverti-
cula are seen as anechoic spaces or as echogenic
foci with acoustic shadows or reverberation arti-
facts (comet tail artifact) (3). MR imaging is accep-
ted as the most accurate diagnostic tool for gall-
bladder adenomyomatosis characterized by the
presence of Rokitansky-Aschoff sinuses (3). The
‘pearl necklace’ or ‘string of beads’ sign is the hall-
mark of adenomyomatosis at MR imaging. It re-
fers to small, rounded, high signal intensity foci
within the thickened wall of the gallbladder on T2-
weighted sequences, that correspond to bile filled
Rokitansky-Aschoff sinuses (4,5). This sign is
highly specific (92%) in diagnosing of gallbladder
adenomyomatosis versus gallbladder cancer. But
the sign may be absent in cases of small sinuses
(<3 mm) or sinuses filled with inspissated prote-
inaceous bile or small calculi. In such cases, its
sensitivity is only 62% (5). Diffuse adenomyomato-
sis shows early mucosal enhancement on dynamic
MR imaging, and the serosal aspect of the gall-
bladder can exhibit high signal intensity on T2-
weighted images relative to their mucosal aspect
(4,5).

On CT, adenomyomatosis of the gallbladder pre-
sents as thickening of the gallbladder wall or as a
focal mass that is difficult to distinguish from gall-
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bladder carcinoma (2,3). CT findings suggestive of
gallbladder carcinoma include a focal mass repla-
cing the gallbladder lumen, biliary obstruction at
the level of the porta hepatis with ductal dilatati-
on, direct hepatic invasion and lymphadenopathy
(2). Smooth or irregular thickening of the gallblad-
der wall, intraluminal masses, and gallstones may
be seen in both carcinoma or adenomyomatosis of
the gallbladder (2). Identification of the Roki-
tansky-Aschoff sinuses may help distinguish bet-
ween the two conditions. Although intramural flu-
id attenuation and non-enhancing cystic spaces in
the thickened gallbladder wall suggestive of Roki-
tansky-Aschoff sinuses may be rarely shown on
CT, the ability of spiral CT to depict the Roki-
tansky-Aschoff sinuses remains limited due to in-
sufficient spatial and contrast resolution (2,3).
MDCT systems offer shorter image acquisition ti-
me, narrower collimation, improved temporal and
spatial resolutions and near isotropic data acquisi-
tion which is advantageous for two- and three-di-
mensional imaging, compared to the original sing-
le slice spiral CT. Delineation of Rokitansky-Asc-
hoff sinuses with MDCT is better than spiral CT
due to higher spatial resolution of the MDCT. In
the present case, the presence of Rokitansky-Asc-
hoff sinuses was clearly revealed by using MDCT.

Based on the location and extent of the disease,
three morphologic forms of gallbladder adenomyo-
matosis have been described: diffuse, segmental,
and localized. The diffuse form involves the entire
gallbladder and manifests as diffuse mural thicke-
ning and luminal narrowing. In the segmental
form, there is focal circumferential thickening in
the midportion of the gallbladder, producing an
‘hourglass’ appearance. The localized form is the
most common type and manifests as a focal, frequ-
ently semilunar or crescentic solid mass, usually
in the fundus of the gallbladder (10). Dysplastic
changes and even gallbladder carcinoma may ari-
se from the adenomyomatous epithelium, especi-
ally in segmental form of the adenomyomatosis,
but this phenomenon maybe related to the presen-
ce of gallstones and chronic inflammation. Ootani
et al. (9) performed a retrospective study on 3197
consecutive cholecystectomies in which a strong
association was noted between segmental type
adenomyomatosis and gallbladder carcinoma. Dif-
fuse and localised types of adenomyomatosis did
not show a strong association with malignancy.

So far, cholecystectomy has not been considered
the standard treatment for adenomyomatosis of



the gallbladder. In symptomatic cases, however,
cholecystectomy is indicated. But the treatment
for asymptomatic cases is yet to be determined.
Some authors suggest that cholecystectomy sho-
uld be considered in all cases with gallbladder
adenomyomatosis because the association betwe-
en gallbladder adenomyomatosis and carcinoma is
yet to be clarified (9,11). In our case, surgery was
performed due to the symptomatic status of the
patient and the fact that gallbladder carcinoma co-
uld not be ruled out completely by MDCT.
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