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Summary A gallbladder polyp (GP) is defined as an
elevation of the gallbladder mucosa that protrudes
into the gallbladder lumen. Gallbladder polyps (GPs)
have an estimated prevalence in adults of 0.3–12.3%.
However, only 5% of polyps are considered “true” GPs
that have malignant potential or are even already can-
cerous. The most important imaging method for di-
agnosis and follow-up of GPs is transabdominal ul-
trasound, but it fails to discriminate between true
and pseudo polyps at a clinically relevant level. Al-
though gallbladder cancer (GBC) arising from polyps
is a rare event, malignancy is significantly more com-
mon among polyps from a size of 10mm. In light
of this, the consensus, which is reflected in current
guidelines, is that surgery should be considered for
polyps of 10mm or greater. However, 10mm is an ar-
bitrary cutoff, and high-quality evidence to support
this is lacking. Lowering the threshold for cholecys-
tectomy when patients have additional risk factors for
gallbladder malignancy may improve the cancer de-
tection rate in polyps smaller than 10mm. Neverthe-
less, the evidence behind this is also weak. This review
shows the shortcomings in the available evidence and
underlines the decision-making process regarding the
surgical indication, surveillance, or both.
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Introduction

Gallbladder polyps (GPs) have an estimated preva-
lence of approximately 0.3–12.3% [1, 2], which varies
widely in different regions of the world. They are
rarely symptomatic [3, 4] and are mainly incidental
findings. Until recently it was generally assumed that
polyps in the gallbladder have the potential to grow
and become cancerous over many decades [5]. How-
ever, a recent population-based study found out that
the natural history of polyps is to grow over time, and
polyps evenmore than 10mm in size are rarely associ-
ated with gallbladder cancer (GBC; [6]). The majority
of GPs are classified as pseudo or cholesterol polyps.
They have no malignant potential and, therefore, do
not require follow-up or intervention. Past studies as-
sumed that “true” GPs occur in 5% of cases [1, 2, 7]
and are subject to the adenoma–carcinoma sequence
[8]. Although rare, malignancy is significantly more
common among polyps of 10mm or greater in size
[2, 7]. It is therefore generally accepted that from this
size up, GPs have to be removed surgically, prefer-
ably by laparoscopic cholecystectomy [2, 9, 10]. Nev-
ertheless, it remains uncertain how many polyps in
the gallbladder ultimately progress and become can-
cerous. The aforementioned recently published study
involving more than 600,000 patients reported a very
low incidence of GBC in GP carriers, which was inter-
estingly comparable to patients without GPs [6].

This review discusses recent findings on the cen-
tral role of imaging in diagnosis and discrimination
between “true” and pseudo polyps and their treat-
ment. Given the low incidence of true polyps, the
decision for laparoscopic cholecystectomy must be
balanced against its postoperative morbidity, which
is moderate but severe when bile duct injuries oc-
cur. The recommendations of recent guidelines are
not uniform and rely on a low level of evidence due to
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the small numbers, short follow-up, and current data
not being taken into account in the referenced stud-
ies. The white paper of the American College of Radi-
ology, for example, recommends yearly follow-up for
polyps sized 7–9mmand consultation for cholecystec-
tomy in the case of a polyp growth [9]. The American
Society for Gastrointestinal Endoscopy also recom-
mends indefinite yearly monitoring for GPs [11], and
a joint guideline from various European societies rec-
ommended surgery for all polyps larger than 10mm
and those larger than 6mm with risk factors as well as
5 years of follow-up for all other polyps [10]. In view
of recent findings, there appears to be a need for a re-
vision of existing guidelines, in particular concerning
periodic ultrasonography of GPs to detect GBC proac-
tively.

Diagnosis

Accurate imaging plays a significant role in the diag-
nosis and treatment of GPs. In addition to the differ-
ential diagnostic delineation of gallstones, sludge, or
physiological variants of the gallbladder mucosa [12,
13], imaging should be able to differentiate between
true and pseudo polyps. It is reported that ultrasonog-
raphy is not accurate (less than 70% sensitivity) in dif-
ferentiating polyps (true or pseudo polyps) from gall-
stones [12]. Yet the distinction between adenomas
and non-adenomas is still made after the operation.
The preoperative examination, therefore, is required
to show a high degree of accuracy in order to make
a reliable treatment recommendation. Also, radiation
exposure plays a role in the repeated use of imaging,
for example, during follow-up observations. The pri-
mary modalities discussed include ultrasound, com-
puted tomography, and magnetic resonance imaging.

Transabdominal ultrasound examination

Conventional ultrasound (US), as well as its high-res-
olution version (hrUS), are widely used and therefore
easily accessible examination methods. Additionally,
they are inexpensive, repeatable, allow for a functional
assessment under certain conditions, and are—not
to be overlooked—a noninvasive technique [14]. In
terms of their sensitivity and specificity in the diagno-
sis of gallbladder pathologies, especially of GPs, they
are, however, subject to interobserver variability. With
a low-frequency transducer between 2 and 5MHz, ac-
ceptable specificity (71–98%) and sensitivity (50–90%)
are, nevertheless, achieved for all types of GPs [15].
However, numerous factors, such as obesity or fixed,
incrusted gallbladder stones [2, 8, 16], affect accuracy
[4]. As a result, the reported prevalence of transab-
dominal US is 3–7%, compared with 2–12% in chole-
cystectomy specimens [17–19].

The echogenicity of the lesion, which is essential
for differentiating between true polyps and pseudo
polyps, distinguishes it from gallstones. There is a typ-

ical feature, the so-called comet-tail artifact, which
develops behind many, but not all, pseudo polyps
[20]. Nevertheless, the differentiation according to
malignancy, with a sensitivity of only 47–67% and
specificity of only 36–100% for all polyps, does not
meet the expectations of clinical decision-making. For
polyps of 10mm or more in size, the sensitivity and
specificity increase to 78–100% and 52–87%, respec-
tively, to a clinically more useful range [15]. Besides
this, even negative results of conventional US have
been reported. Only 50% of the polyps were identi-
fied by imaging when compared with corresponding
histopathological findings [19]. These findings call
into question a follow-up based on transabdominal
conventional US.

High-resolution US works with a frequency be-
tween 5 and 7MHz and is particularly suitable for the
determination of the T-level in GBC. It has higher ac-
curacy than the conventional US and can detect more
precisely hypoechogenic foci, which are a predictive
factor for the presence of neoplastic GPs [7, 21, 22].
Other methods of percutaneous application of US,
such as three-dimensional reconstruction and con-
trast-enhanced ultrasound (ceUS), have not brought
about any further improvements in accuracy in the di-
agnosis and differentiation between true and pseudo
polyps, especially in the case of a polyp size of less
than 10mm [7, 23]. Although all of these advanced
percutaneous ultrasound-based methods are gener-
ally superior to computed tomography (CT; [24]), they
are not recommended for routine use.

Endoscopic ultrasound

By increasing the spatial resolution with endoscopic
ultrasound (eUS), the important determination of the
echogenicity of the lesion can be improved [25] at the
price of invasiveness. The potential risk of complica-
tions should be taken into account, which, although
clinically hardly relevant, are increased compared
with the transabdominal procedure [26]. A systematic
review demonstrated higher sensitivity (67–86%) and
specificity (84–91%) of eUS in detecting malignant
polyps when compared with conventional US [15].
However, studies have also shown that differentiation
concerning malignancy depends on polyp size [27,
28] with the cutoff repeatedly being around 10mm.
There are studies with a deficient number of cases
for contrast-enhanced eUS [29, 30] or other methods
(e.g., real-time color Doppler flow eUS; [31]).

Additional imaging modalities

Computed tomography imaging plays a role in the
staging of GBC [4]. Still, it is not suitable for dif-
ferentiating between true and pseudo polyps and for
long-term monitoring and is not superior to US [24,
32]. Diffusion-weighted magnetic resonance imag-
ing (MRI) showed significant differentiation in only
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ten benign and 13 malignant polyps [33]. Otherwise,
however, there is a lack of relevant MRI studies sup-
ported by a corresponding number of cases that focus
on the differentiation between benign and malignant
GPs. The role of positron emission tomography (PET)
has not been sufficiently investigated. Percutaneous
transhepatic cholecystoscopy is a method that cannot
be used in practice because of its invasiveness, but it
has shown promising results [4]. Intravenous chole-
cystoscopy is obsolete [29].

Indication for cholecystectomy

Malignant polyps are generally larger than benign
ones (mean diameter 27.97± 2.46mm vs. 8.56±
0.36mm, respectively [14, 15]). Even though the devel-
opment of malignant GPs seems to be overestimated,
polyp size is the major risk factor. From a diameter of
10mm, the risk of malignancy increases with a prob-
ability of 37–55% [34]. Since, as mentioned above,
the sensitivity and specificity of the most appropriate
examination also increase with the size of the polyp,
the diameter of the GPs is the decisive factor in their
management. It is accepted practice and is reflected
in relevant guidelines, such as the European Society
of Gastrointestinal and Abdominal Radiology (ESGAR;
[10]), that patients with polyps of 10mm or more in
size should be treated with cholecystectomy [7, 15,
35]. However, it should be emphasized that evidence
from controlled randomized studies is still lacking.
There are also conflicting findings in reviews. It was
shown that a significant number of polyps smaller
than 10mm have malignant potential, or even already
show carcinoma [36, 37]. However, none of the can-
cerous polyps was smaller than 5mm. Some authors,
therefore, call for a cholecystectomy at a size of 6mm.
Due to the postoperative morbidity following chole-
cystectomy, there is a risk of overtreatment, which is
why this procedure has not been generally accepted.

Follow-up imaging may have a limited benefit. In
the most extensive population-based study to date,
most GBCs were diagnosed in the first year after the
detection of polyps and GBC did not appear to de-
pend on the presence of polyps [6]. However, it is
frequently believed that true polyps grow faster and
therefore can be detected and removed much earlier
through careful follow-up so that radiological moni-
toring is recommended in the case of a polyp size of
less, but also more, than 10mm [15]. Nevertheless,
there is no consensus about the size of the polyps nor
the frequency or duration of follow-up examinations.
Small sample sizes limit studies of the evolution of
GPs, and polyp growth seems to be a part of its nat-
ural history [6]. A large proportion of polyps remain
constant in size for years, even over more extended
periods of observation [15, 35]. A sudden increase
in the size of true as well as pseudo polyps was only
observed in studies with minimal case numbers [4].

Risk factors for malignancy

As already discussed, the size of the polyps is the de-
termining factor for the potential presence of GBC.
However, since polyps smaller than 10mm can also
be malignant, the indication for a cholecystectomy is
only given in the presence of risk factors for malig-
nancy.

The number of polyps and their morphology could
be risk factors. In some studies, malignant polyps
are more likely to be solitary even when smaller than
10mm [14, 35]. Nevertheless, the authors concluded
that this difference does not justify a recommenda-
tion for cholecystectomy. Further studies that showno
correlation between a solitary polyp and malignancy
support this assumption [30]. Yet, the current ESGAR
guidelines use the strength of evidence to recommend
cholecystectomy for all sessile polyps between 6 and
9mm in size. Especially in a combination of a solitary
and sessile polyp smaller than 10mm, the proportion
of malignant polyps was 24.8% [35].

As with any entity, age plays a role. Increased risk of
malignancy varies and starts at the age of 50–65 years
[30, 35, 38, 39]. The ESGE guidelines recommend that
patients with polyps of 6–9mm should undergo chole-
cystectomy at the age of 50 [10]. The increased risk of
malignancy in patients with a family history appears
to be well established [40–42] although exposure to
similar environmental influences may lead to a bias.
Overall, there is limited evidence of a genetic predis-
position to GBC, and studies regarding GPs have not
been conducted.

In the presence of cholecystolithiasis, the risk as-
sessment in studies varies considerably, too, and is
also of relatively low quality. Increased risk (HR: 3.2;
95% CI: 1.42–7.22; [43]) but also no association [30]
was described. In patients with symptoms due to gall-
stones, a cholecystectomy is already recommended,
and thus the decision process is simple.

For the tumor markers CEA and CA19-9, there is
insufficient evidence that they may be critical in as-
sessing the risk of malignancy.

It is important to note that primary sclerosing
cholangitis (PSC) is a recognized risk factor for the
malignancy of GPs [44, 45]. Cholecystectomy is cur-
rently recommended for these patients with a GP
regardless of polyp size [46], as the largest study to
date involving 286 PSC patients found that in 18 pa-
tients with a GP, ten already had a malignant polyp
as small as 5mm. Nine patients without a radiolog-
ically detectable lesion already showed dysplasia of
the gallbladder mucosa [47].

Discussion

It remains unclear whether polyps in the gallbladder
have the potential to grow and become cancerous over
many decades. Gaps in the available evidence to sup-
port the current guidelines for the treatment of GPs
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are outlined. The relevant radiological examination
with the most reliable evidence is conventional per-
cutaneous US, which is widely available, repeatable,
and without radiation exposure. Optional additions
such as the hrUS or eUS are promising modalities to
further discriminate between true and pseudo polyps,
and thus to assess the risk of malignancy and to sup-
port clinicians in their decision-making process.

Although the risk of a malignant polyp is related to
size, it remains uncertain howmany polyps ultimately
progress and become cancerous. The indication for
cholecystectomy, which is strongly recommended for
polyps of 10mm in size or greater, means that a con-
siderable number of unnecessary operations are ac-
cepted. The evidence for smaller GPs is of even lower
quality. Studies suggest that asymptomatic polyps
smaller than 10mm do have the capacity to become
cancerous and surgery is recommended for risk fac-
tors such as PSC, solitary and sessile polyps, even from
a size of 5mm. For polyps smaller than 10mm with-
out risk factors, a follow-up at least every 2 years with
percutaneous US seems to be appropriate. The indi-
cation for cholecystectomy should be discussed with
the patient in the case of dynamic polyp growth. To
date, no studies have been conducted to assess the
adherence and effects of following these guidelines.
Therefore, more extensive retrospective and prospec-
tive studies must be done to determine the success of
GP treatment according to current guidelines.
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