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Gallbladder polyps (also known as polypoid lesions of the gallbladder) are a common incidental finding. The vast majority of
gallbladder polyps smaller than 10 mm are not true neoplastic polyps but are benign cholesterol polyps with no inherent risk of
malignancy. In addition, recent studies have shown that the overall risk of gallbladder cancer is not increased in patients with small
gallbladder polyps, calling into question the rationale for frequent and prolonged follow-up of these common lesions. In 2021, a
Society of Radiologists in Ultrasound, or SRU, consensus conference was convened to provide recommendations for the manage-

ment of incidentally detected gallbladder polyps at US.

© RSNA, 2022

Incidental gallbladder polyps (also known as polypoid
lesions of the gallbladder) are a common sonographic
finding, occurring in approximately 3%-6% of the general
population (1,2). Although most are benign cholesterol
polyps (also known as cholesterol pseudopolyps) or inflam-
matory polyps, a small percentage of them are true neoplas-
tic polyps, which have an unknown though small malignant
potential. Differentiating nonneoplastic from neoplastic
polyps at imaging is challenging. In addition, only 6% of
gallbladder cancers (GBCs) may arise from a polypoid pre-
cursor lesion, with the vast majority of GBCs developing
from flat dysplastic epithelium (3). Even in gallbladder pol-
yps larger than 10 mm, some studies suggest only 0.4% are
malignant, with most malignant polyps typically measuring
greater than 20 mm (4,5). With increasing evidence show-
ing that the overwhelming majority of resected gallblad-
der polyps are benign, current management guidelines are
being questioned (4-7). Aggressive management of small
gallbladder polyps may lead to patient harm, including
unnecessary surgical resection, frequent and prolonged
follow-up imaging of questionable benefit, and patient
anxiety and inconvenience.

Recently, a large population study (6) found the same
rate of GBC in patients with gallbladder polyps at US
(0.053% [19 of 35856 patients]) as those without gall-
bladder polyps (0.054% [316 of 586357 patients]). In
addition, those with GBC had a similar incidence of

coexisting gallbladder polyps (6.0% [22 of 365 patients])
compared with those without GBC (5.8% [35856 of
622227 patients]). Thus, the relative risk of GBC in
those with asymptomatic gallbladder polyps does not ap-
pear to be increased (6). A further recent study of 156
patients with histopathologically proven gallbladder pol-
yps in four Dutch hospitals concluded that polyp size was
often overestimated at US and that the 10-mm threshold
for surgical resection led to overtreatment of nonneoplas-
tic polyps (4). Another recent study of 434 patients with
gallbladder polyps at serial US showed that growth of 2
mm or more is common over time and concluded that
a 2-mm increase in polyp size (as suggested by the Eu-
ropean multisociety guidelines [8]) may be too low of a
threshold to warrant cholecystectomy (9).

The Society of Radiologists in Ultrasound (SRU) con-
sensus conference committee was created to review the lit-
erature on the association of gallbladder polyps and GBC,
the natural history of gallbladder polyps and, if appropri-
ate, revise recommendations for the management of inci-
dental gallbladder polyps at US. It is expected that as evi-
dence and technologies advance, these recommendations
may evolve.

Materials and Methods

Experts in gallbladder disease in the fields of radiology,
surgery, gastroenterology, pathology, and sonography were
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Abbreviations

CEUS = contrast-enhanced US, EUS = endoscopic US, GBC = gallblad-
der cancer, ICPN = intracholecystic papillary neoplasm, PSC = primary
sclerosing cholangitis, SRU = Society of Radiologists in Ultrasound

Summary

The Society of Radiologists in Ultrasound, or SRU, consensus con-
ference provides management recommendations for extremely low
risk, low risk, and indeterminate risk gallbladder polyps inciden-
tally detected at US.

Essentials

= The Society of Radiologists in Ultrasound, or SRU, consensus
conference guideline for gallbladder polyps provides evidence-
based and expert consensus—based risk-stratified management rec-
ommendations for incidentally detected gallbladder polyps at US.

= On the basis of their morphologic features, gallbladder polyps are
stratified into three categories: extremely low risk, low risk, and
indeterminate risk.

» Extremely low risk polyps are pedunculated with a “ball-on-the-
wall” configuration or thin stalk; low risk polyps are pedunculated
with a thick or wide stalk or sessile configuration; indeterminate
risk polyps have focal wall thickening adjacent to the polyp.

invited by the consensus conference chair (A.K.) to participate in
the SRU gallbladder polyp consensus conference. Each member
was assigned a topic to present after performing a comprehensive
literature review. Risk categories and recommendations were cre-
ated and refined during a series of conference calls between July
and September 2021. Proposed guidelines were derived based on
the existing literature, expert opinion, and panel consensus.

SRU Consensus Conference Algorithm

For a patient with an incidental sonographically detected
gallbladder polyp, the applicability of the SRU algorithm can

Gallbladder polyp
seen on ultrasound

be determined after applying crosschecks and exclusions as
listed in Figure 1.

To stratify management, the SRU consensus conference com-
mittee divided gallbladder polyps into extremely low risk, low
risk, and indeterminate risk lesions (Fig 2). Categorical examples
are also provided in Figure 2. Follow-up recommendations for
each category are based on the premise that most malignant pol-
yps are larger and will grow faster over time than most nonma-
lignant polyps. Definitions are provided in the Table. SRU con-
sensus conference recommendations for management according
to size threshold, growth rates, and risk categories are outlined in
Figure 2 and its footnotes.

Gallbladder Polyp Pathologic Characteristics

Gallbladder polyps may be broadly grouped into nonneoplastic
polyps and neoplastic polyps. The majority of sonographically
identified gallbladder polyps are nonneoplastic, most commonly
benign cholesterol polyps or inflammatory-type polyps. Non-
neoplastic polyps are usually smaller than 10 mm in diameter
with negligible, if any, risk of developing dysplasia or malignancy.
Approximately 0.4% of patients undergoing cholecystectomy
are found to have neoplastic polyps (3). These neoplastic polyps
were previously referred to as various types of adenomatous pol-
yps; however, in the past decade, the terminology was updated to
the more specific pyloric gland adenoma or intracholecystic pap-
illary neoplasm (ICPN) depending on histologic findings (3).
According to the 2019 WHO Classification of Tumours, fifth
edition, Digestive System Tumours (10), ICPNs are defined as
mass-forming, noninvasive epithelial neoplasms of 10 mm or
more arising in the mucosa and projecting into the lumen of the
gallbladder. There are four morphologic patterns (biliary, gastric,
intestinal, and oncocytic), and they may be classified as having low-
grade or high-grade epithelial dysplasia. Only 6% of all gallbladder
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Figure 1:

Flowchart for determination of applicability of the Society of Radiologists in Ultrasound (SRU) algorithm. CEUS = confrast-enhanced US.
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Figure 2:

Diagram shows Society of Radiologists in Ulirasound (SRU) gallbladder polyp consensus conference guidelines.

Definitions
Term Definition
Gallbladder polyp
in configuration
Pedunculated Point of attachment to the wall is via a stalk or pedicle
Sessile

Focal wall thickening
adjacent to polyp

“Ball-on-the-wall”
appearance

Sludge

Tumefactive sludge

Adenomyomatosis

Gallstone

Solid nonmobile, nonshadowing protrusion arising from gallbladder mucosa that is not attributable to gallstones,
inspissated bile (ie, sludge), a mucosal fold, or diffuse or focal wall thickening; may be pedunculated or sessile

Flat or dome-shaped mass that extends out from the mucosal layer and does not have a stalk; point of attachment
to wall is broad-based

Localized wall thickening =4 mm in thickness adjacent to gallbladder polyp that cannot be attributable to
edema, adenomyomatosis, mucosal fold, or gallbladder underdistention

Pedunculated polyp, typically rounded or ovoid though barely attached to the wall simulating a ball resting on a
flat surface

Inspissated bile that has precipitated out of solution, often echogenic, nonshadowing, mobile, and layering dependently

Biliary precipitate that has coalesced into a more solid appearance (“sludge ball”), which can mimic a mass or polyp

Mural hyperplasia that may be diffuse, focal, or segmental with comet-tail artifact (at gray-scale imaging) or
twinkling artifact (at color Doppler imaging) due to intramural cholesterol crystals; Rokitansky-Aschoff
sinuses may appear as intramural cysts

Solid shadowing hyperechoic nonvascular structure within the gallbladder lumen that is generally mobile

of cholecystectomy specimens (11) and may be associated with

carcinomas are thought to arise in association with an ICPN, with
favorable survival rates for ICPN-associated gallbladder carcinoma
(60%—-90% 3-year survival) compared with carcinomas without a
precursor polypoid lesion (27% 3-year survival) (3,10).

Pyloric gland adenomas are smooth-surfaced polypoid lesions
composed of tightly packed glands with pyloric-type low cuboi-
dal epithelium. Pyloric gland adenomas occur in 0.2%-0.5%

Radiology: Volume 000: Number O—Month 2022 = radiology.rsna.org

familial adenomatous polyposis or Peutz-Jeghers syndrome (10).

On average, neoplastic polyps are larger (mean size,
18-21 mm) than nonneoplastic polyps (mean size, 4-7.5 mm)
(5,12). It is unclear what percentage of neoplastic polyps are
expected to undergo malignant transformation; however, if
this does occur, the rate of transformation is estimated to be



Management of Incidentally Detected Gallbladder Polyps: SRU Consensus Conference Recommendations

extremely low, given the limited association with gallblad-
der carcinoma in the literature.

While most prior studies have attempted to differentiate
neoplastic (ICPN or pyloric gland adenoma) polyps from non-
neoplastic (cholesterol or inflammatory) polyps, it may be more
relevant to attempt to differentiate only malignant polyps from
both benign neoplastic and nonneoplastic polyps. That is, the
main concern when a gallbladder polyp is identified is the poten-
tial risk of the polyp being an early cancer.

GBC Incidence

GBC is rare, but lethal. In 2020, an estimated 116000 cases
were diagnosed worldwide (5200 in the United States), resulting
in 84695 deaths (13).

The literature regarding the malignancy risk of polyps is
largely based on surgically resected specimens, with the majority
of studied polyps measuring over 10 mm. Histopathologic stud-
ies are therefore subject to selection bias and exaggerate the pro-
portion of gallbladder polyp—associated malignant neoplasms.
Conversely, the majority of sonographically identified gallblad-
der polyps are under 10 mm and are not resected. Thus, results
from surgical cohorts cannot be extrapolated to the majority
of sonographically visualized gallbladder polyps. Most studies
divide polyps into neoplastic versus nonneoplastic categories
(4,5,7,14-17), while very few studies have assessed malignant
versus nonmalignant polyps (6).

Patient and polyp factors may influence the risk of GBC. The
patient factors studied typically relate to the absolute increased
risk of overall GBC incidence; however, it is unclear if these di-
rectly extrapolate to the risk of a gallbladder polyp being an early
cancer or progressing into cancer, given that most GBCs will not

manifest as a gallbladder polyp.
Patient Factors

Genetic and Geographic Risk
Geographic and ethnic variations in incidence suggest underly-
ing environmental and genetic influences. The highest incidences
of GBC (up to 7.5 cases per 100000 for men and 23 cases per
100000 for women) are seen in North and South American
Indigenous populations and North Indian populations, with rates
of up to five cases per 100000 also recorded in the Japanese
population and Hispanic American population (18). Potential
genetic loci have been identified in North Indian (19) and
Japanese populations (20). Familial GBC (standardized inci-
dence ratio, 5.21) may be associated with maternal transmission
(21), although the familial risk of GBC was shown to be largely
mediated through a family history of gallstones in a Chinese
population (22). It is not clear that an increased risk of GBC is
secondary to an increased incidence of gallbladder polyps.

The SRU consensus conference committee agreed that,
if known, geographic and genetic patient factors may increase
polyp risk stratification up to the low risk category.

Primary Sclerosing Cholangitis
Primary sclerosing cholangitis (PSC) is associated with the
development of gastrointestinal cancers, cholangiocarcinoma,

gallbladder polyps, and GBC secondary to a biliary epithelium
field defect (23). Many factors influence the management of
patients with PSC and gallbladder polyps. In patients with PSC,
gallbladder lesions—including polyps—at cholecystectomy have
been shown to have a higher association with GBC (18%-50%)
and premalignant lesions (25%-35%), although studies may be
affected by surgical referral bias. The lesion size to recommend
surgery versus observation in patients with PSC remains contro-
versial (23-30).

The SRU consensus conference committee agreed that the
SRU consensus guidelines should not be applied to patients with
PSC. We recommend that radiologists be aware of the increased
risk of malignancy in patients with PSC and refer to specialty
guidelines (American Gastroenterology Association and Ameri-
can College of Gastroenterology) for specific management rec-
ommendations and thresholds for surgical consideration in pa-
tients with PSC.

Age

The literature regarding age and risk of GBC is varied. A brief
1997 Lancet review (31) of strategies for managing gallbladder
polyps suggested age older than 50 years as a risk factor.
However, no evidence or rationale to support this statement was
provided. Szpakowski and Tucker (6) found that age greater than
65 years was not a risk factor for polyp growth and the average
age of patients with GBC was 71 years. Aldouri et al (2) found
that age older than 60 years was independently associated with
higher odds of developing GBC with or without gallbladder pol-
yps. Other investigators have suggested variable age thresholds.
In many studies, whether cancers arose from a preexisting gall-
bladder polyp or elsewhere in the gallbladder is often unstated
and loosely inferred (16,32-35).

Although the literature indicates that patients with GBC
tend to be older, there is no evidence to suggest that advancing
age is a sufficient risk factor to alter management, and there is
no clear age threshold at which more aggressive management of
gallbladder polyps is shown to improve survival.

Importantly, the increased risks of surgery with advancing
age must be counterbalanced by the relative benefit of surgical
resection of a benign or low-malignant-potential lesion. Patient
selection for surgery is multifactorial, requiring shared decision-
making and consideration of patient health status as well as the
risk implied by imaging findings. With increasing patient age
and frailty, risks of postoperative morbidity and mortality also
increase, which must be carefully considered (36).

The SRU consensus conference committee agreed that,
due to lack of evidence, patient age should not influence
risk stratification.

Coexisting Gallstones
Although one study reported a higher incidence of malignancy
in polyps with coexisting stones or sludge (37), other studies
have not found a strong correlation of gallstones with either ma-
lignancy or benignity (14,17,38).

Given the ubiquity of gallstones, the SRU consensus confer-
ence committee agreed that coexisting gallstones should not in-
fluence risk stratification of gallbladder polyps.

radiology.rsna.org = Radiology: Volume 000: Number O—Month 2022



Other Patient Risk Factors
Other patient factors that have been associated with the devel-
opment of GBC include smoking (relative risk, 1.25), diabe-
tes mellitus (relative risk, 1.97) (39), and obesity (relative risk,
1.31), with premenopausal women having shown the greatest
risk associated with obesity (40). GBC may have a two to six
times greater incidence in women than men (18). Because the
absolute number of cancers is low at baseline, the slight increase
in relative risk does not substantially alter absolute risk.

The SRU consensus conference committee agreed that these
other patient factors do not increase the absolute risk of malig-
nancy sufficiently to influence risk stratification.

Risk of Gallbladder Polyp Harboring a Malignant
Neoplasm or Transforming into a Cancer

Size

In a 2014 meta-analysis of 10 studies (41), no GBCs were
seen in polyps of 5 mm or less. A systematic review from
2015 by Babu et al (42) showed 0% malignancy in polyps
smaller than 5 mm, and a separate systematic review from
2016 by Bhatt et al (43) showed that 4-mm polyps had a 0%
rate of malignancy. Many single-institution studies found no
GBCs in polyps measuring less than 10 mm (44-52). In a
2020 study by Rafaelsen et al (53), 154 patients with pol-
yps smaller than 6 mm underwent follow-up US 12 years
after initial polyp discovery; none had GBC. The authors
proposed no follow-up of gallbladder polyps smaller than 6
mm. Furthermore, some investigators have found that 61%-—
69% of polyps seen at US are not identified at subsequent
cholecystectomy, only some of which are accounted for by
adherent stones. For apparent polyps of 5 mm or smaller, no
polyp is found at subsequent cholecystectomy in up to 83%
of patients (50,54).

In a recent 20-year population study (6), the incidence of
GBC in 2055 patients with gallbladder polyps larger than 10
mm was estimated at only 0.4%. In this study, the overall rate
of cancer in 35856 patients with gallbladder polyps was found
to increase with the size of the polyps, with rates of 1.3, 8.7,
and 128 per 100000 patients for those with polyps smaller than
6 mm, at least 6 mm but smaller than 10 mm, and 10 mm
or larger, respectively. An increasing risk of malignancy with in-
creasing polyp size was similarly seen in many other studies, with
variation in the absolute risk dependent on the selected study
population (37,44,55).

A 2019 study by Wennmacker et al (5) of 2085 polyps or
focal wall thickening (>5 mm) with histopathologic confirma-
tion found that neoplastic polyps were larger compared with
nonneoplastic polyps (18.1 mm vs 7.5 mm). Furthermore,
neoplastic lesions and cancers were more likely to manifest as
focal wall thickening (29.1% and 37.9%, respectively) rather
than lumen-protruding polyps (15.6% and 15.9%, respec-
tively) (P < .001 for both).

A 2021 study by Liu et al (7) found that neoplastic pol-
yps were significantly larger than nonneoplastic polyps (18.5
mm * 4.7 vs 12.6 mm * 3.6) and that size larger than 15
mm was an independent risk factor to discriminate neoplastic

Radiology: Volume 000: Number O—Month 2022 = radiology.rsna.org
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polypoid gallbladder lesions. Similarly, studies by Kim et al in
2016 (16) and Cha et al in 2011 (32) showed that size of 15
mm or greater was a significant predictor of neoplastic polyp at
univariable analysis.

A survey performed in 2021 that focused on the practice pat-
terns, preferences, and experience of SRU fellows indicated that
polyp size was universally used to determine management rec-
ommendations. The estimated combined number of gallbladder
sonograms interpreted by the responders was approximately 3
million. Despite this substantial experience, there were no docu-
mented cases of a polyp smaller than 10 mm that was proven
to be malignant at the time of initial US detection or during
subsequent follow-up (56).

The SRU consensus conference committee agreed that polyp
size may be associated with risk of neoplasia and recommends
surgical consultation for polyps of 15 mm or greater. For pol-
yps measuring 10—14 mm, the decision for surgical consultation
may be made depending on patient factors or evidence of growth
at follow-up imaging.

Growth

The correlation between growth and development of malig-
nancy is unclear. The majority of growth studies evaluate the
proportion of polyps that increase or decrease in size, gener-
ally defined as change of 2 mm or greater over an unspecified
length of time, rather than growth rate.

Although the majority of polyps are stable in size over
3—10 years, the longer polyps are followed—as may be ex-
pected—the more growth is appreciable (49-51,57). In the
study by Szpakowski and Tucker (6), at 10-year follow-up,
two-thirds of polyps smaller than 6 mm and over half of
polyps measuring 6-10 mm had growth of 2 mm or more.
Thus, growth of small polyps can be expected as part of their
natural history and does not necessarily increase the risk of
malignancy. Conversely, a decrease in the size or resolution of
polyps has been noted in up to 34% of cases (58).

In a study by Walsh et al (9) of patients with serial hepa-
tocellular carcinoma screening sonograms, gallbladder polyps
appeared to be dynamic, with almost half increasing (2.6 mm
* 1.2) or decreasing (—3 mm = 1.5) in size, or both, sug-
gesting that fluctuation in size of gallbladder polyps by 2-3
mm is part of the expected natural history.

Several studies have either calculated or extrapolated
nonneoplastic polyp growth rates ranging from 0.16 mm/
year to 2.76 mm/year (59-62), while one study showed no
growth (63). Only one study initially found that a polyp
growth rate of 0.6 mm/month was a predictor of malig-
nancy; however, this no longer held true at subsequent
multivariable analysis (59). Thus, despite documentation
of growth, no clear relationship with malignancy has been
established (51,58,59,64).

In addition, growth to a threshold of 10 mm is not nec-
essarily associated with increased risk of GBC (6). In the
study by Szpakowski and Tucker (6), 507 polyps that were
initially smaller than 10 mm (8% of 6359 polyps with fol-
low-up) grew to 10 mm or larger. None were associated with
malignancy in 1549 person-years of follow-up.
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Figure 3:

(A-C) US images show three examples of pedunculated “ball-on-the-wall” gallbladder polyps. Pedunculated ball-on-the-wall gallbladder

polyps (arrow) resemble a ball resting on a flat surface and would be categorized as extremely low risk polyps. In the extremely low risk category, no follow-
up is recommended for polyps of 9 mm or smaller; follow-up US at 6, 12, and 24 months is recommended for polyps measuring 10-14 mm; and surgical

consultation is recommended for polyps of 15 mm or larger. If, at follow-up, a polyp has increased in size by 4 mm or more within a 12-month period or

reaches 15 mm, surgical consultafion is recommended.

Rapid sustained growth is conceptually concerning, although
specific criteria for an objective size increase and time inter-
val that constitute concerning growth are not well established.
There are, however, some anecdotal reports in the literature of
rapid polyp growth leading to malignancy, such as in a study by
Patel et al (65), where a single GBC was identified in a cohort of
168 patients who underwent US surveillance. This patient had
a gallbladder polyp that grew from 7 to 16 mm over 6 months.
Additionally, in a study of 453 patients with PSC and gallbladder
polyps, van Erp et al (25) found three cancers, one of which grew
from 2 to 18 mm over 2 years; of the other malignant polyps,
one measured 17 mm when first detected, and the other was
described as a suspicious mass.

The SRU consensus conference committee agreed that
growth of up to 3 mm may be part of the natural history of
nonmalignant gallbladder polyps. The SRU consensus confer-
ence committee agreed that growth of 4 mm or more within 1
year constitutes rapid growth.

Length of Follow-up

In the longitudinal study by Szpakowski and Tucker (6), the
majority of GBCs (53% [10 of 19]) were diagnosed within
the first 6 months after initial polyp detection, and 68% (13
of 19) were detected within 1 year, presumably reflecting the
inherent cancer prevalence. Nine of the 13 polyps that were
diagnosed as malignant within 1 year after detection were ei-
ther 15 mm or larger or described as “large.” After 1 year, the
overall rate of GBC per 100000 person-years decreased to
0 (polyp size, <6 mm), 4.5 (at least 6 mm but less than 10
mm), and 33.4 (=10 mm). After 4 years, only one cancer was
found in 137 633 person-years of follow-up, in a patient with
a polyp initially measuring between 6 and 10 mm (rate, 5.8).
After the 4th year, no cancer was found in polyps initially
measuring 10 mm or larger. This study demonstrated that 4
years of follow-up is low-yield and that a shorter follow-up
length may be sufficient to identify gallbladder polyp—associ-
ated malignancies.

The SRU consensus conference committee agreed that ex-
tended follow-up of gallbladder polyps is not productive. If a
polyp is followed, a maximum of 3 years is sufficient to identify
the vast majority of polyp-associated malignancies.

Morphologic Features of Polyps

In addition to polyp size, morphologic features that can be assessed
sonographically include shape, echogenicity, vascularity, focal wall
thickening, and multiplicity. Most studies determine these mor-
phologic features by inspection of surgical specimens rather than
US findings, and almost all only include patients who underwent
cholecystectomy and are thus limited by a substantial selection
bias. Histologic analysis is limited, and many studies are divided
into neoplastic (primarily ICPN and cancer) versus nonneoplas-
tic (primarily cholesterol, inflammatory, and adenomyomatosis)
lesions (4,7,12,15-17,32,33,43,59,66-71), rather than compar-
ing malignant versus benign polyps (14,38,57,72). Additionally,
many studies provide only univariable analysis of the morphologic
features. Given these multiple limitations, it is difficult to draw
strong conclusions regarding the influence of morphologic
features of polyps on the likelihood of malignancy.

Sessile versus Pedunculated

Pedunculated polyps have a point of attachment to the
wall via a stalk or pedicle. The stalk itself is rarely percep-
tible sonographically, and the polyp simulates a “ball on the
wall” (73) (Fig 3). In some cases, the thin stalk is implied
by a single small vessel exiting the polyp at the base (Fig 4).
Rarely, the polyp can be seen wiggling in place, and this also
implies a thin stalk. Sessile polyps are flat or dome-shaped
masses that extend out from the mucosal layer with a broad-
based attachment with no stalk or pedicle (Fig 5). Almost all
studies show a higher percentage of malignant or neoplastic
polyps with a sessile appearance rather than pedunculated
(14-16,37,43,72). Only one study showed that shape was
an independent risk factor for carcinoma versus adenoma in
multivariable analysis, though review of the US images was
not performed (68). The group acknowledged that further
studies regarding polyp shape are needed and will likely influ-
ence future iterations of SRU recommendations.

The SRU consensus conference committee agreed that pol-
yps with a “ball-on-the wall” or pedunculated thin stalk con-
figuration should be placed in the extremely low risk category
(Figs 3, 4) and do not require follow-up if 9 mm or smaller,
while those that are sessile or pedunculated with a thick or
wide stalk should be placed in the low risk category and do
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Figure 4: (A) Color Doppler, (B) contrast-enhanced, and (€) gray-scale US images show three examples of pedunculated polyps with a thin
stalk. A thin stalk may be nearly invisible at gray-scale imaging but inferred to be present or visualized with color or power Doppler (arrow in A),
other flow-sensitive techniques, or contrast-enhanced US (arrow in B). A polyp occasionally can be seen wiggling in place, which implies a thin stalk
(€). A pedunculated polyp with thin stalk should be categorized as an exiremely low risk polyp. In the exiremely low risk category, no follow-up is
recommended for polyps of @ mm or smaller; follow-up US at 6, 12, and 24 months is recommended for polyps measuring 10-14 mm; and surgical
consultation is recommended for polyps of 15 mm or larger. If at follow-up, a polyp has increased in size by 4 mm or more within a 12-month period
or reaches 15 mm, surgical consultation is recommended.

Figure 5: (A-C) US images show three different examples of sessile polyps. A sessile polyp is defined as a flat or dome-shaped mass (arrow)
that extends from the mucosal layer and does not have a stalk. The point of attachment to the wall is broad-based. Sessile polyps are categorized as
low risk polyps. In the low risk category, no follow-up is recommended for polyps of & mm or smaller; follow-up US at 12 months is recommended for
polyps measuring 7-9 mm:; follow-up US at 6, 12, 24, and 36 months is recommended for polyps measuring 10-14 mm; and surgical consultation
is recommended for polyps of 15 mm or larger. If, at follow-up, a polyp has increased in size by 4 mm or more within @ 12-month period or reaches
15 mm, surgical consultation is recommended.
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Figure 6: (A-C) US images show three different examples of pedunculated polyp with thick or broad-based stalk. The plus signs in B demarcate a

polyp. With thicker or broad-based stalks (arrow), these gallbladder polyps would be categorized as low risk polyps. In the low risk category, no follow-
up is recommended for polyps of & mm or smaller; follow-up US at 12 months is recommended for polyps measuring 7-9 mm; follow-up US at 6, 12,
24, and 36 months is recommended for polyps measuring 10~ 14 mm; and surgical consultation is recommended for polyps of 15 mm or larger. If, at
follow-up, a polyp has increased in size by 4 mm or more within a 12-month period or reaches 15 mm, surgical consultation is recommended.
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not require follow-up if 6 mm or
smaller (Figs 5, 6). If there is uncer-
tainty regarding the shape of the
polyp, the SRU consensus conference
committee agreed that the low risk cat-
egory may be used.

Polyp Vascularity
Few studies have analyzed polyp vas-
cularity, and the number of cases is
low. While all available studies indi-
cated that detectable vascularity, typi-
cally at the polyp base, is more often
seen with neoplastic polyps, none Figure 7:
showed that vascularity was an inde-
pendent risk factor for malignancy
(16,17,68). Expert experience shows
that larger cholesterol polyps indeed
may have demonstrable internal vas-
cularity at color Doppler imaging.
Further, substantial improvements
in sonographic sensitivity, including microvascular Doppler
techniques, increasingly allow detection of subtle vascularity in
polyps previously below the detection threshold. To improve
the depiction of slow blood flow with use of the Doppler tech-
nique, several novel modified power Doppler—based techniques
that operate at very low velocity scales using advanced clutter
suppression have been developed, including Superb Microvas-
cular Imaging (or SMI, Canon Medical Systems), MicroFlow
Imaging (or MFI, Philips Healthcare), and microvascular flow
imaging (MV-Flow, Samsung Medison). These techniques can
separate slow or small-vessel flow signals from clutter artifacts
that arise from voluntary and involuntary motion by using a
vendor-specific adaptive filter and can display flow information
at a high spatial resolution and frame rate (74).

The SRU consensus conference committee agreed that detec-
tion of polyp vascularity should not influence risk stratification.

Polyp Echogenicity
Similarly, few studies have analyzed polyp echogenicity. Most
cholesterol polyps are hyperechoic in appearance; however,
echogenicity may be impacted by posterior acoustic shadow-
ing, enhancement, or machine parameters, and assessment is
prone to subjectivity. While all studies noted that polyps that
were isoechoic or hypoechoic compared with either the liver
or echogenic gallbladder wall were more likely to be neoplas-
tic than hyperechoic polyps, none showed that echogenicity
was an independent risk factor for neoplasia at multivariable
analysis (68,72).

The SRU consensus conference committee agreed that polyp
echogenicity should not influence risk stratification.

Focal Wall Thickening Adjacent to the Polyp

Although gallbladder wall thickening has not been sufficiently
studied to be histologically predictive, Kim et al (16) found
that focal gallbladder wall thickening adjacent to a gallblad-
der polyp was a significant predictor for a neoplastic polyp.

(A, B) US images show indeferminate risk polyps. Two different patients had gallbladder polyps with

adjacent focal wall thickening of 4 mm or greater (between arrows) adjacent fo the polyp, which meet criteria for
indeterminate risk. For patients with indeterminate risk polyps that measure & mm or less, follow-up at 6, 12, 24, and
36 months is recommended. If, at follow-up, a polyp has increased in size by 4 mm or more within a 12-month
period or reaches 7 mm, surgical consultation is recommended. For polyps measuring 7 mm or larger, surgical
consultation is recommended. In both examples, polyps measured at least 7 mm, and the patients were referred for
surgical resection. Both examples were adenocarcinomas at pathologic examination.

Wennmacker et al (5) found that focal mural thickening, rather
than a lumen-protruding polyp, was associated with neoplastic
polyps and increased risk of malignancy.

The SRU consensus conference committee agreed that fo-
cal wall thickening of 4 mm or greater adjacent to a gallblad-
der polyp that cannot be attributed to wall edema, mucosal fold
or folds, adenomyomatosis, or gallbladder underdistention is a
concerning finding that warrants risk stratification into the inde-
terminate risk category (Fig 7).

Single versus Multiple
Although many studies have shown that malignant or neoplastic
polyps were more likely to be single than multiple (4,5,7,14—
17,37,43,72,75), many benign polyps are also single (4,5,35).
Notably, most studies evaluating single versus multiple polyps
compared their results with pathologic findings, which signifi-
cantly skews the study population. Only two studies showed that
a single polyp was an independent risk factor for malignancy at
multivariable analysis (43,68). This may reflect the fact that most
single polyps are still benign and/or nonneoplastic due to their
considerably greater prevalence.

The SRU consensus conference committee agreed that the
number of polyps should not influence risk stratification.

Alternative Imaging Evaluation

Contrast-enhanced US

Compared with CT and MRI, several studies have shown
the advantages of microbubble contrast-enhanced US
(CEUS) in the characterization of gallbladder polyps due
to its high spatial and temporal resolution (76). CEUS
can help distinguish a vascular lesion from sludge (77,78).
CEUS may also improve visualization of polyp morphologic
features and detection of mural or hepatic invasion (78) (Fig
8) or adenomyomatosis as a focal area of tiny cysts in the

gallbladder wall compared with CT or MRI (77).
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Figure 8:

Frank liver invasion and liver metastases. (A) Gray-scale US image shows a 23-mm hypoechoic mass with frank direct liver invasion

(arrows). Given findings of suspected malignant invasion, the Society of Radiologists in Ulirasound algorithm should not be used, and referral to an
oncologic specialist would be recommended. (B) Confrast-enhanced and (€) corresponding gray-scale US images obtained  months later, as

patient was lost to follow-up, show an enlarging polypoid mass (now 33 mm) (short arrow). Microbubble contrast (B) demonsirates heterogeneous

enhancement and ulceration and outlines multiple liver metastases (long arrows in B and €).

Furthermore, the degree of enhancement relative to the gall-
bladder wall or liver, as well as dynamic temporal change, may be
predictive in differentiating nonneoplastic from neoplastic polyps
and identifying malignant lesions (69,79,80). Nonneoplastic le-
sions show late microbubble enhancement that is hypoenhancing
compared with the liver, whereas neoplastic lesions show marked
early enhancement (69,80). Eccentric hyperenhancement and
sustained homogeneous enhancement are more commonly seen
in adenomatous polyps, while washout is often seen in malignant
polyps (81).

Intralesional microvasculature patterns can also be delineated
with CEUS (69,80). Stalk-like central enhancement may indicate
a cholesterol polyp (81). Intralesional straight vessels are associated
with adenomatous polyps (82), whereas intralesional branching
vessels correlate with malignant neoplasms and may indicate in-

ternal perfusion defects (69,80,83).

CT and MRI

The literature regarding CT and MRI for gallbladder polypoid
lesions is scarce and confounded by low numbers and selection
bias of polyps over 10 mm (66,84). Significant findings sug-
gesting malignancy at multivariable analysis include size larger
than 15 mm, sessile shape, and identification at unenhanced
CT (66). In a 1998 study by Furukawa et al (84), only 45% of
polypoid lesions larger than 5 mm seen sonographically were
detected at unenhanced CT, although 100% were detected at
enhanced CT. The majority of undetected lesions were cho-
lesterol polyps, leading the authors to conclude that an unde-
tectable polyp at unenhanced CT, if pedunculated and seen at
enhanced CT, represents a benign cholesterol polyp with 90%
accuracy. Dual-energy CT may also be helpful in differentiat-
ing nonneoplastic from neoplastic polyps larger than 10 mm
(85), but further studies are needed.

The sensitivity of MRI in gallbladder polyp detection rela-
tive to that of US is unknown. Studies evaluating pathologic
features of the gallbladder at MRI typically combine polyp-
oid lesions with focal wall thickening. High T1-weighted sig-
nal may indicate cholesterol polyps or pigment stones, while
restricted  diffusion on diffusion-weighted images may be
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suggestive of malignancy (70,86-88). Benign polyps tend to
have low T2-weighted signal intensity; however, intermediate
to high T2 signal intensity may be a more suspicious finding.
In one study, malignant neoplasms tended to show early pe-
ripheral and sustained enhancement, whereas benign lesions
tended to show washout (89).

Additionally, MRI may be useful to exclude adenomyomatosis
or tumefactive sludge. Adenomyomatosis can be definitively
diagnosed by the demonstration of cystic-like Rokitansky-
AschofT sinuses of the gallbladder wall, while inspissated bile or
tumefactive sludge will not enhance with postgadolinium se-
quences, as opposed to typically vascular GBC (90).

The SRU consensus conference committee agreed that short-
interval follow-up US within 1-2 months with optimized tech-
nique and patient preparation may be helpful in the evaluation of
gallbladder lesions larger than 10 mm in which differentiation of
tumefactive sludge from a gallbladder mass, polyp, or adenomyo-
matosis is challenging. Alternatively, CEUS may be used for fur-
ther characterization. If CEUS is not readily available, MRI may
be considered (Fig 9).

The SRU consensus conference committee agreed that while
CT may be helpful in distinguishing the aforementioned enti-
ties, the diagnostic accuracy of CT is inferior to that of CEUS or
MRI for this purpose.

Endoscopic US

Endoscopic US (EUY) is often performed in patients with ab-
dominal pain and suspected pancreaticobiliary disease. Given
the proximity of the gallbladder to the EUS probe and the
use of higher-frequency transducers, conceptually, EUS may
be used to better identify and discriminate malignant gall-
bladder polyps; however, data are conflicting. In one study
by Sugiyama et al (91), EUS helped better identify gallblad-
der polyp types than transabdominal US did (97% vs 71%),
with tiny echogenic foci or an aggregation of echogenic foci
seen in the vast majority of cholesterol polyps. Adenomyo-
matosis showed multiple microcysts or comet-tail artifacts at
EUS, unlike adenomas and adenocarcinomas. Sadamoto et al
(92) found three variables predictive of neoplastic polyps at
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Figure 9:

Tumefactive sludge proven to be avascular at contrast-enhanced US (CEUS). (A) Gray-scale US image of the gallbladder shows a

polypoid mass (arrow) at the fundus of the gallbladder. (B) Flow-sensitive Doppler technique image shows peripheral artifact {arrow) but no definite

internal vascularity. (€) CEUS and (D) gray-scale US images in the fransverse oblique plane show no internal enhancement (arrows), con-
sistent with tumefactive sludge. (E) T1- and (F) T2-weighted MRI scans obtained 6 months later show infrinsic high T1 signal intensity and low T2

signal intensity (arrows). MRI findings are concordant with CEUS findings of tumefactive sludge and interval formation of a gallstone.

EUS: maximum diameter of 11 mm or more, heterogeneous
internal echoes, and absence of hyperechoic foci. Other stud-
ies, however, have not shown a diagnostic difference between
transabdominal US and EUS (71).

The SRU consensus conference committee agreed that due to
the invasive nature of EUS, it should not be considered part of

the typical evaluation of gallbladder polyps.

Surgical Considerations

Historically, cholecystectomy has been recommended for polyps
greater than 10 mm, with a subsequent increase in cholecystec-
tomy rates due to increased polyp detection (47). Given that
most surgically resected polyps are nonmalignant, the possibility
of malignancy of the identified lesion must be weighed against
the risks of cholecystectomy (6).

In general, surgical risk related to cholecystectomy is minimal
and most closely associated with the surgical indication and un-
derlying comorbidities (36). Cholecystectomy performed in acute
illness, such as cholecystitis, is the greatest predictor of increased
morbidity when compared with elective surgery for biliary colic or
asymptomatic polyps. In studies examining cholecystectomies for
all indications, the risk of morbidity was 2%—8%, including the
devastating risk of bile duct injury (three to six of 1000 patients)
(93,94). Mortality ranged between two and seven of 1000 patients

and was related to operative complexity and medical comorbidi-
ties (95-97). As rates of cirrhosis and concomitant sonographic
hepatocellular carcinoma screening increase, the decision to inter-
vene must be carefully weighed against the increased surgical risk
in this population (ie, patients with cirrhosis who undergo screen-
ing and have an incidental gallbladder polyp identified) (98). In all
cases, the individual surgical risk of the patient must be balanced
with the indication for surgery (36).

The SRU consensus conference committee agreed that pa-
tient selection for surgery is multifactorial, requiring shared de-
cision-making, and must take into account patient health status
as well as risk profiles of imaging findings.

Cost-effectiveness

Very few studies have evaluated the cost-effectiveness of sur-
veillance US or other management strategies for patients with
gallbladder polyps. In 2012, Cairns et al (99) concluded that
surveillance of polyps between 5 and 10 mm and cholecystec-
tomy for polyps of 10 mm or larger is cost-effective, presum-
ing that all neoplastic polyps would become malignant and
that all malignant neoplasms resected would result in complete
treatment. Notably, as described earlier, the assumption that all
neoplastic polyps become malignant is not supported by the lit-
erature. Cairns et al compared the cost of £150 ($235) per US
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examination biannually over 20 years to the treatment of GBC
at a cost of £60000 ($94069). In their study of 986 patients,
467 underwent follow-up, with only one invasive cancer identi-
fied (99). A second study, published by Patel et al (65) in 2019,
used the same assumptions regarding neoplastic polyp progres-
sion and successful management, assessing 5 years of gallbladder
polyp surveillance with the European guidelines in 558 patients.
Of the 89 patients who underwent cholecystectomy, only three
had dysplastic adenomatous polyps (all >10 mm), with only
one polyp (16 mm) having a focus of adenocarcinoma. Despite
the low malignancy rate in their study, the authors concluded
that the 2017 European guidelines were cost-effective.

The SRU consensus conference committee agreed that there
is a paucity of high-quality evidence to support cost-effective-
ness of specific thresholds for polyp surgical resection versus
surveillance strategy, and future cost-effectiveness studies are
encouraged.

Summary

Substantial knowledge gains over the past several years have
shown that aggressive follow-up and treatment of incidentally
identified small gallbladder polyps may be unwarranted. The
Society of Radiologists in Ultrasound consensus conference guide-
lines have taken into consideration the peer-reviewed literature
and imaging features of gallbladder polyps to help stratify
follow-up recommendations. Revisions to these recommenda-
tions are expected to occur as further evidence accumulates.
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