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SUMMARY

Three cases of bicameral gallbladder are reported,
and in only one case could the fundal chamber
be visualized by oral cholecystography. How-
ever, all structures were well visualized by
ultrasonography. Ultrasonography is thus
regarded essential for the diagnosis of bicameral
gallbladders and for detecting any calculi
within them.

INTRODUCTION

Bicameral gallbladder is an anomaly in which the
organ’s lumen is partitioned, often nearly
completely, into two chambers. These chambers
are usually of approximately equal size. Through-
out this report the two chambers will be referred
to as fundal and ductal, according to their
proximity to the fundus of the gallbladder and
the cystic duct. Oral cholecystography in such
cases may visualize only the ductal chamber and
part of the cystic duct; the fundal chamber and
any calculi within it may go undetected. Using
ultrasonography, however, both chambers and
any calculi therein can be readily visualized.

Bicameral gallbladders were detected in three
patients. In all three, the fundal chambers and
the gallstones therein were not detected by oral
cholecystography except when repeated for one
case; the bicameral structure and gallstones were
well demonstrated by ultrasonography.*®*
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CASE REPORT

Case 1, MF*
This 67-year-old man was diagnosed by ultra-

sonography as having a bicameral gallbladder
with two calculi in the fundal chamber. Only
the ductal chamber was visualized by intravenous
cholecystography prior to cholecystectomy
(Figure 1la). At surgery, the gallbladder was
distended, and the cystic duct was ligated before
removal of the gallbladder. The specimen was
scanned, and two calculi were visualized in the
fundal chamber (Figure 1b). Hypertrophied
tissue containing minute cystic structures was
seen between the chambers. On sectioning the
specimen, two multifaceted calculi were found
in the fundal chamber (Figure 1c). The
hypertrophied tissue forming the septum contain-
ed a small opening allowing communication
between the two chambers. This hypertrophied
tissue contained numerous small cystic structures
which were consistent with the ultrasonographic
findings. The latter was confirmed histologically
as due to adenomyomatosis (Figure 1d).

Case 2, MF-

This 52-year-old w-.nan had microscopic
hematuria and a 12 ¥ 15 mm calcified density
superimposed on the right kidney on abdominal
radiography. Nephrolithiasis was suspected, but
an intravenous pyelogram revealed a normal
right kidney and a calcified density outside the
projection of that kidney. Oral cholecystography
(Figure 2a) revealed an ovoid gallbladder ap-
proximately 50 x 37 mm and a calcified density
apparently outside the gallbladder. Ultra-
sonography (Figure 2b) visualized a bicameral
gallbladder whose fundal chamber had a
hypertrophied wall. A strong echo emanated
from a calculus inside and was accompanied by a
posterior shadow. The septum between the two
chambers appeared to consist of hypertrophied
tissue and was found to contain minute cystic
structures.

Case 3, MF

Abdominal radiography of this 69-year-old
woman visualized an aggregate of approximately
20 calcified densities with irregular peripheries,
each 2-3mm in diameter, to the right of the
fourth lumbar vertebra. Oral cholecystography
(Figure 3a) visualized a pear-shaped gallbladder
with smooth walls, and a calcified density
apparently outside. the gallbladder. Subsequent
ultrasonography (Figure 3b) revealed a bicameral
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Figure 1 (M A. Intravenous cholecystogram shows only the ductal chamber of the bicameral
gallbladder and the bile duct. B. Water-bath scan of the resected gallbladder shows two caleuli in the fundal
chamber (arrowheads) and minute cystic siructures in the hypertrophied tissue {arrows) between the chambers.

(1 (MF ). A BERENEER IS REROENERVEF L EEEsh2 v, B, UL 2BED
RpEFIZLD, EHEIC2EOER (RANFELS) RO 2 EHOMBA L 2 #8E0 ameiatt fs (Re) »BEsh 3.

Figure 1 (M. ). C. Gross specimen reveals numerous cystic structures in the hypertrophied tissue (small

arrows) which forms the septum between the two chambers of the bicameral gallbladder and through which there

is communicqtion via a small opening {arrow). The fundal chamber contains two multifaceted calculi.
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Figure 1 ,/MF-. D. Microscopic section reveals enlarged Rokitansky-Aschoff sinuses (arrows) in the
hypertrophied tissue.

m1 el o smsmmen e, mxmen i Rokitansky- Aschott MR (5 6) 580 5 1 5.

Figure 2 (MF| A. Oral cholecystogram shows a calcification outside the projection of the gallbladder
farrow). B. Subcostal ultrasonography shows a bicameral gallbladder (g) and a calculus in its fundal chamber.
L=liver.
me - A gremssrc, nEoRosmEERERES RS (kB B MBS TEEO
THEERET, SRRE () RUIOEBEOHKENRL 5. L=ITK
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EPEL

Figure 3 (M. A. Oral cholecystogram shows an aggregate of approximately 20 calcific densities,
apparently outside the gallbladder. B. Sagittal ultrasonography shows a bicameral gallbladder (g) and calculi in
its fundal chamber (arrows). K=right kidney.
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Figure 3 (MF-. C. Oral cholecystogram
visualizes both chambers and the calculi in the
fundal chamber. A smooth 2 mm separation
represents the septum (arrows).
&3 (MF ). C. ORISR eHES
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gallbladder and a strong echo with posterior
acoustic shadowing in the fundal chamber. The
calcified density which appeared as outside the
gallbladder on oral cholecystography was later
found to be a calculus in its fundal chamber.
The latter was devoid of contrast medium. Oral
cholecystography (Figure 3c) one year later,
visualized both chambers, the collection of
calculi in the fundal chamber, and a 2 mm
separation representing the septum between the
chambers.

DISCUSSION

Bicameral gallbladders are not rare. Their
prevalence has been reported by Boyden' as
7.5%, Nuboer® as 4%, and Lichtenstein® as
4.7%. Bicameral gallbladders reportedly contain
stagnant bile in their fundal chambers and are
frequently  complicated by calculi and
cholecystitis.*™®

When oral cholecystography is performed for
bicameral gallbladders, the contrast medium
tends to concentrate only in the ductal chamber.
Cholelithiasis in the fundal chamber may be
overlooked and the organ diagnosed as normal.
Considering the fact that bicameral gallbladders
have fundal chambers which may not be visualiz-
ed during oral cholecystography, ultrasonography
is essential not only for the diagnosis of bicameral
gallbladders, but for the presence of calculi
within them.

Ingegno and D’Albora’ classified accessory
gallbladders, and attributed septal and diverticular
types of divided gallbladders to incomplete
resolution of the solid stage of development of
the gallbladder. Colquhoun® classified the radio-
graphic appearances of divided gallbladders as
congenital folds, kinks due to posture, and
adenomyomatous strictures, and established
criteria for their differentiation (Table 1). Muto
et al* classified the origins of the congenital and
acquired phrygian cap types of divided gall-
bladders into six categories: 1) calculi in a wall
of a gallbladder, 2) septum formation, 3)
adenomyoma, 4) kinking of a fundus, 5) adhesion
of a fundus, and 6) diverticular formation. The
three cases reported here fit Colquhoun’s
classification best.

The first case was proven histologically to be a
bicameral gallbladder due to an adenomyomatous
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TABLE 1 DIAGNOSTIC FEATURES OF SEPTATE GALLBLADDERS®

#1

o B REE O 35T AY RS

Congenital Fold
(Phrygian Cap)

Kink due to Posture

Adenomyomatous Stricture

Position of septum

Thickness of septum

Extent of septum

Nature of surfaces

Junction between
septal surfaces and
gallbladder wall

Situation of ostium
connecting the loculi

Size of distal loculus

Opacification of loculi

Nature of contraction
of distal loculus

Rokitansky-Aschoff
sinuses

Usually situated near the
fundus

Up to 2 mm

Constant in any particular
case. Usually more than
3/4 width of gallbladder

Surfaces smooth and
parallel

Sharp, angular, constant

Eccentric, adjacent to
one wall

Usually small but diameter
equal to that of proximal
loculus immediately above

Equal

Usually proportionate to
size. Loculi remain close
together after contraction

Never seen

Usually higher up in the
body of the gallbladder

About 2 mm

Varies with postural
change. Usually less
extensive than congenital
septum

Surfaces smooth and
parallel for part of
extent

Smooth, curved,
Change in different
postures

Eccentric, adjacent to
one wall

Usually large but
diameter equal to that
of proximal loculus

Equal

Usually proportionate to
size. Loculi remain close
together after contraction

Never seen

May be anywhere in the
gallbladder

Usually considerably more
than 2 mm

Constant. Usually more
than 3/4 width of gall-
bladder

Meniscus or triangular in
cross-section. May be
irregular

Smooth, curved, constant

Central or near central

May be small or large, but
diameter is usually less
than that of proximal loculus

Distal loculus often less
owing to smaller diameter

Often excessive and may
empty completely. Loculi
are further separated after
contraction

Often seen around distal
loculus or in or around
the septum
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stricture. The small cystic structures observed in
the resected specimen were enlarged Rokitansky-
Aschoff sinuses. These structures were also
visualized in the septum ultrasonographically.
The septum was approximately 14 mm thick,
consistent with adenomyomatous strictures ac-
cording to Colquhoun’s classification. Rice et al®
and Raghavendra et al'® reported that the
enlarged Rokitansky-Aschoff sinuses of adeno-
myomatosis appear as small cystic structures
ultrasonographically, as in the present case.

Though the second patient did not undergo
cholecystectomy, her septum was thick, and
she had small cystic structures considered to be
Rokitansky-Aschoff sinuses. This case is there-
fore presumed to be a bicameral gallbladder due
to an adenomyomatous stricture,

In the third case, there was a thin septum
between the two chambers, but no small cystic
structures were visualized ultrasonographically.
Contrast medium, which was not observed in the
fundal chamber at the first examination, was
present in it at the examination one year later,
possibly due to an interval change in the com-
munication between the chambers. On oral
cholecystography, the septum appeared as a
2 mm belt-like separation between the chambers.
This case can be classified as being due to a
congenital fold or a kink due to posture.

The advantages of ultrasonography in visualizing
gallstones have been frequently reported,!!™2°
Ultrasonography has the capability of visualizing
gallbladders which cannot be visualized by oral
cholecystography in cases of liver function dis-
orders, chronic cholecystitis, cholelithiasis, and
other diseases. It can facilitate the diagnosis of
gallstones in such circumstances.

The present study demonstrated that ultra-
sonography is especially useful in the diagnosis
of cholelithiasis in bicameral gallbladders based
on evidence obtained in three bicameral gall-
bladder cases with gallstones.

The experience with these three cases also
suggests that to some extent the etiology of
individual bicameral gallbladders can be
determined ultrasonographically on the basis of
features of the septa between their two chambers.
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