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Introduction

Porcelain gallbladder refers to a condition where the gall-
bladder wall becomes hard and fragile due to calcification and
appears pale blue. The concept of "ceramic gallbladder" was
first proposed by Cornell in 1959 [1]. As the global incidence of
the disease is very low (0.06% to 0.8%) [2,3], more cases should
be reported for improved understanding of the clinical features
of the disease. Here, we describe a unique case of suspected
porcelain gallbladder in our hospital.
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Abstract

We reported a 60-year-old patient with porcelain gall-
bladder was performed abdominal CT scan which showed
the calcification of gallbladder wall disappeared. The speci-
mens showed the gallbladder mucosa was attached to
white jelly-like substances which were not calcified. In our
opinion, the while jelly-like substance may be a special man-
ifestation of stones.

Case presentation

A 60-year-old patient was hospitalized with a 2-month histo-
ry of abdominal pain in the right upper quadrant. The pain was
triggered by high fat diets. The patient had no signs of jaundice,
nausea, vomiting, or fever and was physically healthy. The pa-
tient had no medical history of malignancy. A physical examina-
tion revealed tenderness in the right upper quadrant and swol-
len gallbladder under the right ribs margin. Tenderness in the
lower back was not observed. One month prior to the operation
(Oct 16, 2018), abdominal CT scan images showed that the vol-
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ume of the gallbladder was reduced, and the wall of the gall-
bladder had thickened and calcified (Figure 1). The images also
showed the presence of a circular calcareous region and a gall-
bladder stone of 1.46 cm diameter in the neck of the gallblad-
der (Figure 1). However, 2 days before the operation (Nov 23,
2018), another abdominal CT scan showed that the gallbladder
wall was no longer calcified (Figure 1), and there was a bigger
gallstone in the neck of the gallbladder (diameter 1.63 cm) (Fig-
ure 1). The conditions were diagnosed as porcelain gallbladder
with gallstone. As the patient experienced frequent episodes of
abdominal pain, laparoscopic cholecystectomy was performed.
During the operation, the surgeon found that the gallbladder
wall was hard and severely adhered to the surrounding tissues.
In view of this situation, the patient's gallbladder was com-
pletely removed after gradual separation of the gallbladder wall
from the surrounding adhesions. Examination of the resected
gallbladder revealed that the gallbladder wall had thickened;
the texture of the wall was soft, and the wall was attached to a
sticky milky jelly-like substance, similar to plaster (Figure 2). The
jelly-like substance was located in the gallbladder cavity, sepa-
rated from the gallbladder wall by a clear boundary. A spherical
stone was observed in the neck of the gallbladder (Figure 5).
Pathological examination after the operation showed that the
gallbladder mucosa was rough and attached to white jelly-like
substances. No cancerous growth was observed.

Figure 1: The CT scan of upper abdomen. A. the wall of gall-
bladder was thickened and calcified. B. the diameter of gallbladder
stone was 1.46 cm. C. the calcified wall of gallbladder was disap-
peared. D. the diameter of gallbladder stone was 1.63 cm.

Figure 2: The gross specimen of gallbladder after operation. It
was attched with sticky milky jelly-like substance. B. the gallbladder
mucosa was rough and attaches to white jelly-like substances.

Discussion

Porcelain gallbladder is characterized by the presence of a
hard and fragile gallbladder wall that appears pale blue. The
condition develops due to pathological changes of the cyst wall
caused by recurring inflammation and calcium deposition. In
90% of the cases, porcelain gallbladders are associated with
gallstones. The pathogenesis of the gallbladder calcification
is still unclear, and it is thought to develop as a result of ob-
struction of the cystic duct, leading to precipitation of calcium
salts in the mucosa, or due to chronic inflammation resulting
in hemorrhage, scarring, and hyalinization of the gallbladder
wall causing deposition of calcium salts. In the current case, the
transformation of the gallbladder wall observed from the two
abdominal CT scans indicates that this phenomenon is distin-
guished from the porcelain gallbladder and needs further study.
The gallstones can be divided into two major categories: choles-
terol stones and bile pigment stones. From the global perspec-
tive, 70 to 80% of gallstones are generally cholesterol stones
[4]. The main components of gallstones are cholesterol, bile
pigment, a small proportion of calcium salts, as well as mucin
glycoproteins. Alterations in bile composition, impaired gall-
bladder relaxation, and accelerated nucleation are the principal
mechanisms leading to gallstones formation. Traditionally, the
formation of gallstones is believed to happen due to excessive
secretion of cholesterol in the bile or due to the presence of too
little micelles caused by insufficient secretion of bile salts. As the
amount of lecithin is not enough to dissolve the excessive cho-
lesterol, the supersaturated bile forms and cholesterol crystals
precipitate to form cholesterol stones [5]. In the current study,
we postulate that the porcelain white jelly-like substance that
remained attached to the gallbladder mucosa may be the pre-
existing forms of solid stones (semi-solid stones). The semi-solid
stones could have formed due to the absorption and secretion
of the gallbladder mucosa. Absorption of the gallbladder muco-
sa can significantly increase the concentration of lipids, calcium,
and glycoproteins in the gallbladder. Gallbladder mucosa can
also secrete mucus, which is made up of mucin and glycopro-
teins, which promote the formation of gallstones. Cystic duct
obstruction promotes calcium carbonate formation in the bile
and increases gallbladder mucin production [6]. Cholestasis and
increased absorption of gallbladder may promote formation of
gallstones. Gallbladder absorption increases the concentration
of prolithogenic factors in the bile and facilitates nucleation and
stone growth [7]. In the current case, an abdominal CT scan per-
formed a month before the surgery showed increased density
of gallbladder wall, but a second CT scan performed 2 days prior
to the surgery revealed no calcification in the gallbladder wall.
However, in the second CT scan, the gallstone in the neck of
the gallbladder was found to be larger than before (diameter
of the gallstone changed from 1.46 to 1.63 cm). The compo-
nents attached to the gallbladder mucosa may have converted
into stones, making the stone larger than before. Review of the
medical literature showed no related case reports and theoreti-
cal support that can explain the current clinical observations.
The cause and mechanism of the formation of semi-solid stones
are still unknown. To improve our understanding of the clini-
cal characteristics of porcelain gallbladder and achieve better
treatment outcomes, further studies are required that can help
in deciphering the mechanism of formation of the porcelain
gallbladder and semi-solid stones in the gallbladder.
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