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abstract: Gallbladder calcification, also referred to as porcelain gallbladder, has received significant attention 
in the medical literature due to its perceived role in increasing the risk of developing a gallbladder carcinoma. 
However, recent reports raise questions challenging this purported high risk. While previous studies reported 
a concomitant incidence of gallbladder cancer in porcelain gallbladder ranging from 7–60%, more recent 
analyses indicate the incidence to be much lower (6%). Based on evidence in the current literature, a prophylactic 
cholecystectomy is not routinely recommended for all patients with porcelain gallbladder and should be restricted 
to those with conventional indications, such as young patients. However, it is important to note that a nonoperative 
approach may require prolonged follow-up. A laparoscopic cholecystectomy is a feasible therapeutic option for 
patients with porcelain gallbladder, although some researchers have indicated a higher incidence of complications 
and conversion due to technical difficulties.
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الملخ�ص: جذب تكل�س المرارة الذي يعرف �أي�اض بالمرارة الخزفية اهتماما كبيرا من الباحثين في الأدبيات الطبية ن�سبة �إلى الدور الذي 
الترابط  �شككت في هذا  التي  الحديثة  الأبحاث  �أن هنالك بع�ض  المرارة. غير  ل�سرطان  الاختطار من تحولها  زيادة  يلعبه في  �أنه  يعتقد 
المفتر�ض. لقد �أثبتت درا�است �اسبقة وجود عار�ض م�اصحب للمرارة الخزفية و �سرطان المرارة يتراوح بين %60-7. غير �أن الدرا�است 
التحليلية الأحدث �أو�ضحت �أن العار�ض بين المرارة الخزفية و �سرطان المرارة �أقل بكثير من ذلك )%6(. وبناء على البيانات الحالية، ف�إنه 
لا ين�صح ب�إجراء عملية ا�ستئ�اصل المرارة من باب الوقاية ب�صورة روتينية لكل الم�اصبين بتكل�س المرارة. وينبغي ق�صر �إجراء هذه العملية 
على من يظهرون ا�ستطبابات تقليدية، مثل ما عند �صغار المر�ضى. �إلا �أنه يجب �أن نذكر �أي�اض ب�أن عدم �إجراء عملية �إ�ستئ�اصل المرارة عند 
ه�ؤلاء المر�ضي يتطلب متابعة مطولة. وهنالك خيار �آخر متاح لمر�ضى تكل�س المرارة وهو �إجراء عملية �إ�ستئ�اصل المرارة عن طريق منظار 

البطن. غير �أن بع�ض الباحثين �أ�شاروا �إلى حدوث عار�ض �أعلى من الم�اضعفات والتحويل ب�سبب م�شاكل تقنية.
الكلمات المفتاحية: �أمرا�ض المرارة؛ �سرطانات؛ ا�ستئ�اصل المرارة؛ التكل�س الفيزيلوجي.
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The term porcelain gallbladder (pgb) 
is often used to describe calcification of 
the gallbladder wall.1–3 When infiltrated by 

extensive calcium deposits, the gallbladder wall can 
become fragile, brittle and bluish in appearance, 
resulting in a ‘porcelain’ appearance.2–6 There are 
two distinct types of gallbladder calcification: 
selective mucosal calcification and diffuse intramural 
calcification. The latter type is often associated with 
the traditional description of PGB.1,2 The reported 
overall five-year survival and one-year mortality rates 
of PGB are 5% and 88%, respectively.1

Historically, PGB was reported to be associated 
with carcinoma of the gallbladder (CaGB), with the 
incidence sometimes exceeding 60%.6 Since then, a 
cholecystectomy has become the norm for treating 
current and preventing future malignancy in patients 
with PGB.1,2 Modern techniques for investigating 
gallbladder pathology have led to the earlier detection 

of PGB in comparison to plain X-rays.7,8 This change 
has led to a distortion of the evidence base and a 
considerable decrease in the rate of detection of 
CaGB among patients with PGB.1,2,9,10 Several recent 
reports have indicated a much lower incidence of 
CaGB, thus raising questions regarding the age-old 
practice of performing a routine cholecystectomy 
on patients with PGB.2,9,10 Moreover, complications 
following a cholecystectomy are reportedly higher in 
patients with PGB.10 Based on the present evidence 
in the literature, this review discusses the incidence 
of PGB, its association with CaGB and the need for a 
cholecystectomy in patients with PGB.

Risk Factors

Among 44 patients with PGB, Stephen et al. noted 
that nonspecific symptoms of a calcified gallbladder 
included abdominal pain alone (47%), abdominal pain, 
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nausea and vomiting (16%), abdominal pain and fever 
(9%), abdominal pain and jaundice (5%) and anorexia, 
nausea and vomiting (5%); however, 18% of patients 
were asymptomatic.1 The development of CaGB in 
addition to PGB is associated with other risk factors, 
including gallstones of >3.0 cm in size, cholecysto-
enteric fistulae, an anomalous pancreaticobiliary 
junction, gallbladder adenomas or polyps, choledochal 
cysts, occupational exposure to carcinogens and 
chronic Salmonella typhi infections.1,11 Gallbladder 
cancer is notoriously aggressive, often diagnosed late 
and has a poor prognosis; hence, there is a need for 
aggressive treatment for individuals with PGB and a 
perceived risk of CaGB.1,12,13 A late diagnosis of CaGB is 
often due to its nonspecific and variable presentation in 
the initial stages and the close anatomical relationship 
of the gallbladder with the liver, which facilitates 
its spread.1,2 

Historical Perspective

The association between gallbladder cancer and 
calcium deposition on the gallbladder wall was first 
proposed in 1797.5 Since then, several reports have 
emerged.1–6,9–12,14–18 In one study of 4,271 cholecyst-
ectomy specimens collected between 1922–1956, 
adenocarcinomas were noted in two out of 16 
calcified gallbladders (12.5%).5 In another report from 
Argentina, CaGB was detected in 16 out of 26 calcified 
gallbladder specimens (61.5%).6 In their analysis of 
25,900 gallbladder specimens collected between 
1962–1999, Stephen et al. found the incidence of 
gallbladder cancer and calcium deposition to be 
7%.1 Interestingly, the incidence and association was 
related to the type of calcification; gallbladder cancer 
was restricted to those with selective mucosal 
calcification (odds ratio [OR]: 13.89; P = 0.01) and 
no cancer was found in gallbladders with diffuse 
intramural calcification.1 However, a recent literature 
review suggests that the overall incidence of PGB and 
gallbladder cancer is 0.2% and 0.8%, respectively—with 
a 15% concomitant incidence—while another report 
notes the incidence of gallbladder malignancy in 
patients with gallbladder wall calcification to be 6%.2,9

Calcification and Risk of 
Malignancy

calcification patterns

The extent of calcification in gallbladders can range 
from small focal plaques restricted to the mucosal 
layer and its glandular spaces to the involvement of 
the full thickness of the gallbladder wall, replacing the 

muscularis layer with calcified fibrosis and leading 
to the subsequent denuding of the mucosa.1,2 The 
absence of mucosa in these cases reduces the risk 
of malignancy.1,4 The radiographical appearance of 
a calcified gallbladder varies based on the extent, 
degree and location of the calcification. Less intense 
calcification of the mucosa is unlikely to be identified 
on a plain X-ray, while more diffuse intramural 
calcification will appear as a curvilinear or rounded 
opacity in the right upper quadrant [Figure 1A].1 
Recently, the increased use of ultrasonography (US) 
as part of the investigation process for patients with 
abdominal discomfort has resulted in the earlier and 
improved detection of PGB.14 Unfortunately, due 
to its rarity, the natural history and progression of a 
calcified gallbladder is unknown and could vary based 
on different patterns of calcification.1,2

A definitive diagnosis of PGB can usually be 
established with an abdominal US or plain non-
contrast computed tomography (CT) scan demon-
strating the characteristic calcification of the gall-
bladder wall [Figure 1B].19 In general, US findings 
are reported as complete or incomplete and have 
been classified into three types based on the extent 
and nature of calcification: type I is characterised 
by a hyperechoic semilunar structure with posterior 
acoustic shadowing; type II displays a curvilinear 
echogenic structure with acoustic shadowing; and 
type III is characterised by irregular clumps of echoes 
with posterior acoustic shadowing.7,8,13,20 While type I 
corresponds to complete intramural calcification of 
the gallbladder, types II and III reflect the variations of 
selective mucosal calcification.8,20 In some cases, flecks 
of mucosal calcification may not be detected during 
radiological examinations but are found only on 
pathology.1 Khan et al. noted complete transmural and 
mucosal calcification in 69% and 23% of 13 patients 
with PGB, respectively.9

risk of malignancy 
Although the aetiology of gallbladder wall calcification 
is poorly understood, it is believed to be a conseq-
uence of a chronic inflammatory process.4,9 Dystrophic 
calcification and errors in calcium metabolism 
have been implicated in the formation of PGB and 
inflammation and ischaemia may progress to trans-
mural calcification.9 There is a well-documented 
association between PGB and the development of 
CaGB.1,3–6,9,12,14,15 Chemicals within stagnant bile or 
degeneration and regeneration processes within the 
gallbladder epithelium, leading to mucosal dysplasia, 
may act as a carcinogenic stimulus.9 Most carcinomas 
associated with PGB are diffusely infiltrating 
adenocarcinomas.21
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A recent systematic review by Schnelldorfer 
studied the association of PGB with gallbladder 
cancer; of 111 articles detailing 340 patients with 
gallbladder wall calcification, the incidence of gall-
bladder malignancy was 21%.2 While the author 
noted that patients with calcified gallbladders were 
indeed statistically at risk of developing gallbladder 
malignancy, on careful analysis of the data, the actual 
risk of malignancy was significantly less. Moreover, 
Schnelldorfer indicated certain limitations which could 
have resulted in an overestimation in the reported 
incidence of gallbladder cancer among patients with 
PGB, including: (1) publication bias, in that publishers 
might prefer to publish rare or ‘curious’ cases only; (2) 
selection bias, whereby researchers selected subjects 
from a population of gallbladder cancer patients rather 
than from the general population or because most 
reported patients were published in case series and 
thus did not include a systematic selection of patients; 
and (3) sampling bias, as most studies represented 
institutional experiences of patients with gallbladder-
related symptoms seeking medical advice.2 These 
factors are further compounded by the fact that most 
gallbladder wall calcifications are asymptomatic, and 
hence undiagnosed, resulting in an underreporting of 
benign cases.1,2 In a subgroup analysis of 13 studies 
without obvious selection bias, the rate of gallbladder 
malignancy was noted to be only 6% (0–33%) in 
patients with gallbladder calcification compared to 
1% (0–4%) in a matched cohort of patients without 
gallbladder calcification (P = 0.036; relative risk: 8.0; 
95% confidence interval [CI]: 1.0–63.0).2

There has been a recent decline in the reported 
incidence of CaGB among patients with PGB 

[Table 1].1,3,5,6,9,10,16–18,22 A number of potential reasons 
for this decreasing incidence have been proposed, 
ranging from possible changes in the natural history 
of the disease as a consequence of diet or environment 
to the early detection of calcification due to modern 
methods for investigating abdominal pain such as US 
and CT scans.9 These factors, along with the increased 
incidence of laparoscopic cholecystectomies due to 
the willingness of patients to undergo this less invasive 

Table 1: Literature review of case series showing the 
incidence of porcelain gallbladder with concomitant 
gallbladder carcinoma1,3,5,6,9,10,16–18,22

Author and year 
of case series

Samples n (%)

PGB 
cases

Concomitant 
PGB and 

CaGB cases

Kapoor et al.16 2016 116 1 0 (0.0)

Chen et al.10 2015 - 192 0 (0.0)*

Khan et al.9 2011 1,200 13 (1.1) 0 (0.0)

Kim et al.22 2009 3,159 9 (0.3) 0 (0.0)

Puia et al.18 2005 12,000 4 (0.0) 0 (0.0)

Kwon et al.17 2004 1,608 13 (0.8) 1 (7.7)

Stephen et al.1 2001 25,900 44 (0.2) 2 (4.5)

Towfigh et al.3 2001 10,741 15 (0.1) 0 (0.0)

Etala6 1962 1,786 26 (1.5) 16 (61.5)

Cornell et al.5 1959 4,271 16 (0.4) 2 (12.5)

Total 60,781 333 (0.5) 21 (6.3)

PGB = porcelain gallbladder; CaGB = carcinoma in the gallbladder.
*Among the 192 cases of PGB, 102 underwent a cholecystectomy while 90 
were observed only; no malignancy was found in either group.

Figure 1: A: Plain X-ray revealing a diffuse intramural calcification (arrow) in a patient with a porcelain gallbladder. 
B: Computed tomography of the abdomen showing rim calcification of the gallbladder wall (arrow) in a patient with a 
porcelain gallbladder.
Reproduced with permission from Sen KK, Upadhyaya A, Pimpalwar Y, D’souza J. Cancer in porcelain gallbladder: Rare imaging trait.19
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surgery, may result in the removal of PGBs well 
before their progression to malignancy.23 Moreover, 
geographical variation in the incidence of CaGB has 
been suggested, as the number of cases of concomitant 
CaGB and PCB appears to be lower in reports from 
the USA in comparison to the rest of the world.3,6,7,10,17 

The incidence of gallbladder cancer in incomplete 
gallbladder calcification has been reported to range 
from 7–42%.1,24 However, additional investigations 
may be required to detect malignancy if a CT 
scan does not provide conclusive results. Diffusion-
weighted magnetic resonance imaging (MRI) has 
been reported to show hypercellular tumour regions, 
distinguishing benign and malignant gallbladder 
lesions; in a recent study, Solak et al. utilised diffusion-
weighted MRI to reveal CaGB arising from a PGB, 
identified by linear hyperintense lines due to the 
hypercellularity of the tumour.7 Diffuse malignancies 
may not be distinguishable from cholecystitis on 
US and CT scans; moreover, malignant lesions and 
inflammation can both capture intravenous contrast 
on a routine MRI scan.7 However, diffusion-weighted 
MRI imaging with fat suppression can delineate the 
hypercellular tumour regions from cholecystitis.7

Potential Predictors of 
Malignancy

Most reports suggest that the association between 
CaGB and PGB can be found in patients with focal 
mucosal calcification rather than those with extensive 
calcification and mucosal sloughing.1,8,20 However a 
recent systematic review did not support the view that 
the depth of calcification is a predictor of malignancy; 
hence, this factor should not be used as an indicator 
of the risk of developing malignancy in the future.2 
Patient age, calcifications limited to a focal area of 
the gallbladder wall and the absence of stones or 
microcrystals within the gall bladder lumen were also 
not found to be a significant risk factors for gallbladder 
malignancy in PGB.2 In terms of clinical presentation, 
typical symptoms of gallbladder cancer (including 
painless jaundice, Courvoisier’s sign and unexplained 
weight loss) and a gallbladder mass were the only 
statistical significant independent predictors of the 
presence of malignancy (OR: 83.6, 95% CI: 2.3–2,979.1; 
P = 0.015 and OR: 3226.6, 95% CI: 17.2–603,884.8; 
P = 0.003, respectively).2 Unfortunately, both typical 
gallbladder cancer symptoms and gallbladder masses 
are indicative of advanced malignancy; hence, these 
indicators are of little use in detecting early malignancy 
when a curative resection is still feasible.2

The Clinician’s Role

Clinicians are often concerned of the risk of malig-
nancy among PGB patients. When these patients are 
symptomatic, even in the absence of malignancy, a 
cholecystectomy is a prudent approach.1,2,9 However, 
a dilemma arises when dealing with patients who are 
asymptomatic, have been diagnosed incidentally and 
have no features to suggest malignancy. Unfortunately, 
current evidence from the literature does not indicate 
predictors for the development of malignancy in 
the future.1,2,9 

With an overall risk of malignancy of 0.8–6% 
among patients with PGB, the role of a prophylactic 
cholecystectomy is debatable.2,12,22,25 Moreover, the risk 
of major complications following a laparoscopic chole- 
cystectomy favours a nonoperative approach.1,3,9,22 
Proponents of a prophylactic cholecystectomy empha-
sise the benefit of removing the gallbladder and thus 
eliminating any early undetected malignancies at a 
potentially curative stage.23,26 Such an approach could 
achieve both a better long-term outcome and avoid 
the potential legal issues associated with delayed 
management. Therefore, for patients who are relatively 
young and fit, a prophylactic cholecystectomy is 
a reasonable option; however, for those whose 
perceived risk of perioperative morbidity or mortality 
is greater than the 6% risk of developing malignancy, a 
nonoperative approach is advisable.2 Nevertheless, it 
is important to note that patients who are managed 
conservatively may require close follow-up with 
frequent radiological imaging to detect malignancy. 
In addition, the failure to eject bile due to a calcified 
gallbladder might lead to gallstone formation.2,9 The 
role of a hepatobiliary scan in assessing the ejection 
fraction of the gallbladder in such patients is not clear.8 

During a prophylactic cholecystectomy on patients 
with PGB, the cholecystectomy specimen should be 
subjected to frozen section/histopathological exam-
ination. If this reveals a malignancy, then a conversion 
to an extended/radical cholecystectomy should be 
carried out by wedge resection of liver tissue and the 
gallbladder bed, followed by a lymphadenectomy.16 
In a recent report, Kapoor et al. recommended an 
anticipatory extended cholecystectomy in patients 
whose gallbladder wall thickness was >3 mm on 
radiological imaging and in whom the possibility of 
malignancy could not be ruled out.16 This procedure 
involves the removal of a 2 cm wedge of segments 
IVb and V of the adjoining liver and a subsequent 
lymphadenectomy if the frozen section confirms 
malignancy. Using this approach, the cholecystohepatic 
plane is not breached and it is possible to perform an 
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en masse removal of the malignant lesion; resection 
of the adjoining liver en masse prevents the possible 
microscopic infiltration of gallbladder cancer into 
the liver.16

laparoscopic cholecystectomies 
Patients with PGB are generally not considered ideal 
patients for a laparoscopic cholecystectomy because 
of the brittle nature of the calcified gallbladder and 
the difficulty in grasping and dissecting it.1 However, 
in the absence of evidence of malignancy, successful 
laparoscopic cholecystectomies (including single-port 
procedures) have been reported, with a conversion 
rate to open surgery of 5–25%.9,10,21 In their case series, 
Khan et al. indicated that the main cause of conversion 
was an inability to obtain an adequate critical view of 
the cystic duct and artery.9 

In most patients, the risk of cholecystectomy-
related complications is relatively low, with major 
complications occurring in 3–4% of cases, including 
perioperative mortality and common bile duct injuries 
(0.5% each).2,27 However, the risk may be significantly 
higher in patients with adverse gallbladder conditions, 
such as recurrent inflammation or cirrhosis, or in 
individuals with significant comorbidities, particularly 
those of a cardiac or respiratory nature.27,28 In a 
recent report, perioperative complications following 
a cholecystectomy in patients with PGB varied based 
on the presence of symptoms prior to the surgery; the 
rate of complications was 10.7% among those who 
were asymptomatic and 16.7% among those who were 
symptomatic.15 Moreover, complications led to eight 
endoscopic or percutaneous interventions and five 
additional surgeries.15

Conclusion

In summary, recent evidence has shown that that 
the potential risk of developing malignancies among 
patients with PGB is much lower than previously 
believed. However, there are as yet no clinical 
indicators to suggest which patients might develop 
malignancies in the future. Typical symptoms which 
are suggestive of gallbladder cancer are of little clinical 
benefit as they tend to indicate advanced malignancy 
with a poor prognosis. The optimal management for 
symptomatic patients with PGB or individuals who 
are young and fit is a prophylactic cholecystectomy. 
For those with a perioperative risk of complications 
or mortality greater than the risk of developing 
malignancy, a prophylactic cholecystectomy is not 
recommended. However, a nonoperative approach 
may subsequently require close follow-up.
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