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Abstract

Background: Gallbladder polyps are common incidental findings during abdominal ultrasonography.

Cholecystectomy is recommended for polyps equal or greater than 10 mm on ultrasound due to their

malignant potential. However, the majority of lesions appear to be pseudopolyps with no malignant

potential. Our aim was to determine the correlation between ultrasonographic findings and histopath-

ological findings after cholecystectomy for gallbladder polyps in two institutions.

Method: A retrospective analysis was performed at two Dutch institutions of patients who underwent

cholecystectomy. All cholecystectomies for suspected gallbladder polyps between January 2010 and

August 2017 were included. Ultrasonographic and histopathological reports were analyzed.

Results: A total of 108 patients underwent cholecystectomy for gallbladder polyps. At abdominal ul-

trasound sixty-five patients (60.2%) were diagnosed with multiple gallbladder polyps. The mean diameter

of the polyps was 11 mm. On pathological examination after cholecystectomy, only three specimens

harbored true polyps. No anomalies were found in 48 (44%) patients and 51 (47%) had cholesterolosis.

Conclusion: The prevalence of true gallbladder polyps was much lower in this study than reported in

literature. After cholecystectomy for gallbladder polyps diagnosed by ultrasound, 97% of patients had

non-neoplastic or not identifiable lesions in the gallbladder. These findings question the usefulness of

current guidelines for management of suspected gallbladder polyps.
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Introduction

Gallbladder polyps are elevated lesions of the gallbladder wall
projecting into the lumen and are a common incidental finding
during ultrasonography of the abdomen with a prevalence esti-
mated between 0.3 and 9.5%.1–5 After cholecystectomy, polyps
are found in 0.004–13.8% of the specimens.6

The majority of gallbladder polyps are benign pseudopolyps
caused by cholesterol depositions, focal adenomyomatosis or
hyperplastic lesions secondary to a local infection.7 Approxi-
mately 30% of suspected polyps are reported to be true adeno-
matous gallbladder polyps which have malignant potential.8,9

Due to its rapid and silent progression, gallbladder carcinoma
is rarely resectable when diagnosed and prognosis is generally
poor with a five-year survival rate less than 5%.9 Thus,
* Shared authorship.
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cholecystectomy performed for gallbladder polyps with a ma-
lignant potential is considered beneficial in preventing more
invasive disease.
Current Dutch guidelines recommend cholecystectomy for

gallbladder polyps equal to or larger than 10 mm based on
abdominal ultrasound. In patients with primary sclerosing
cholangitis (PSC) the risk of malignant transformation is
increased and cholecystectomy is recommended for polyps equal
or greater than 5 mm.10 Data from other studies suggest that
age,11 Indian ethnicity12 and sessile gallbladder polyps13 are
other risk factors for malignant potential. Up to now, these risk
factors are not included in the Dutch guideline in contrast to the
European guidelines.14

The yield of true gallbladder polyps at pathology examination
in patients with suspected gallbladder polyps is however limited
and not rarely, no lesions are found at all. The aim of this study
was to determine the correlation between ultrasonographic
ancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.
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findings and histopathological findings after cholecystectomy for
suspected gallbladder polyps.
Table 2 Baseline characteristics

Baseline N [ 108

Hospital, n (%)

- Amsterdam UMC 89 (82)

- Reinier de Graaf Gasthuis 19 (18)

Age, years, median (IQR) 56.0 (47–66)
Methods

All consecutive patients who underwent cholecystectomy for
gallbladder polyps at the University Medical Center Amsterdam,
location AMC and the large community hospital the Reinier de
Graaf Gasthuis between January 2010 and August 2017 were
included. All cholecystectomies were reviewed from the hospi-
tals’ operation registration records to identify patients who un-
derwent cholecystectomy for gallbladder polyps. The indications
to perform cholecystectomy were gallbladder polyps of at least
10 mm or increasing in size during surveillance in accordance
with the Dutch guidelines (Table 1). Patients with a history of
primary sclerosing cholangitis were excluded from the analyses
due to their increased risk of malignant transformation.15

Clinical parameters
Patient characteristics, radiology reports, and pathology reports
were collected from the electronic medical records. Ultraso-
nography outcomes were scored according to the radiology
report describing the size and number of the polyps. The number
of abdominal ultrasounds per patient during surveillance was
recorded. Furthermore, the indication for cholecystectomy after
surveillance was obtained. If other imaging studies were
performed, the presence of the gallbladder polyp was scored as
reported in the radiology report.
During the study period, all gallbladder specimens underwent

pathological examinations at the department of Pathology at the
respective institution as part of standard clinical practice. Spec-
imens were analysed according the standard protocol. A repre-
sentative part of the wall and a cross-section of the neck of the
gallbladder were prepared for microscopy, as were sections
through macroscopically abnormal lesions (e.g., polyps). The
macro- and microscopic outcomes were obtained as reported by
the pathologist in pathology reports.
All adverse events within 30 days after surgery were scored and

graded according to Dindo et al.16

Female gender, n (%) 63 (58)

ASA classification, n (%)

- I 31 (29)

- II 63 (58)

- III 14 (13)
Results

During the study period, a total of 3547 patients underwent
cholecystectomy in both centres. In 110 patients the primary
Table 1 Recommendations on the management of gall-

bladder polyps according to the Dutch guideline

Gallbladder polyp size Recommendation

�5 mm No follow up

5–10 mm Follow-up

>10 mm Cholecystectomy
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indication for cholecystectomy were suspected gallbladder
polyps. Two of these patients were previously diagnosed with
PSC and were excluded from the analyses. Baseline characteris-
tics of the included patients are provided in Table 2.
The majority of patients (60%) were diagnosed with multiple

polyps at ultrasonography, with a median diameter of 107–11

mm. 54 patients initially underwent follow-up before proceed-
ing to cholecystectomy. The reason to proceed to surgery was
mostly growth of polyps during follow-up as suggested in the
national guideline (Table 3).
In the majority of gallbladder specimens (65%) the pathologist

did not observe any macroscopic abnormalities. Macroscopic
polyp-like lesions were identified in 22 (20%) specimens, while
the other specimens showed cholesterolosis or irregular aspects
of the gallbladder wall (Table 4). The microscopic findings are
presented in Table 4. In total, three pyloric gland adenomas were
found, whereas in all other specimens only benign findings
without malignant potential were found. Two were diagnosed in
the 19 patients from Amsterdam and the other one in a patient
from Delft. None of these pyloric gland adenomas showed
dysplasia or any signs of malignant transformation. Out of the 22
polyps observed at macroscopy, two were confirmed as pyloric
gland adenomas, while the others were cholesterolosis. The third
pyloric gland adenoma was classified as an irregular aspect of the
gallbladder wall at macroscopy.
Out of the 108 patients, three experienced adverse events of

which three were graded Dindo IIIa or higher. One patient
developed sepsis secondary to biliary leakage, one patient was
operated for an incarcerated trocar hernia and the third patient
was readmitted for percutaneous drainage of a biloma.
Polyps, n (%)

- single 39 (36)

- multiple 65 (60)

Diameter, mm, median (IQR) 10 (7–11)

Diameter, n (%)

- <5 mm 5 (6)

- 5–9 mm 38 (43)

- �10 mm 46 (52)
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Table 3 Indication for surgery after surveillance

Follow-up N [ 54

Indication for surgery after surveillance, n (%)

- Growth 35 (57)

- Symptomatic gallstones 11 (20)

- Multidisciplinary consultation team 2 (4)

- Patient request 2 (4)

- CA 19.9 increase 1 (2)

- NA* 3 (7)

Table 4 Post-surgical complications and histological findings

N [ 108

Morbidity, any, n (%) 4 (4)

Morbidity, Dindo IIIa or higher, n (%) 3 (3)

Gallstones, n (%) 43 (40)

Malignancy, n (%) 0 (0)

Chronic inflammation, n (%) 57 (53)

Macroscopic anomalies, n (%)

- None 70 (65)

- Cholesterolosis 8 (7)

- Irregular aspect gallbladderwall 8 (7)

- Polyp 22 (20)

Microscopic findings, n (%)

- None 35 (32)

- Cholesterolosis 51 (47)

- Aschoff-Rokitansky sinus 13 (12)

- Adenomyomatosis 3 (3)

- Pyloric gland adenoma 3 (3)

- Cholecystitis 1 (1)

- Lipoma 1 (1)

- Autolysis 1 (1)

Pathology conclusion, n (%)

- Normal gallbladder 48 (44)

- Cholesterolosis 51 (47)

- Adenomyomatosis 3 (3)

- Chronic cholecystitis 1 (1)

- Lipoma 1 (1)

- Pyloric gland adenoma 3 (3)

- Autolysis 1 (1)
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Discussion

The present study demonstrated that in 108 patients who un-
derwent cholecystectomy for suspected gallbladder polyps, only
3 patients had a pyloric gland adenoma without signs of malig-
nant transformation. All other patients had no or benign
anomalies at pathology without risk of malignant potential,
primarily cholesterolosis.
The reported prevalence of gallbladder polyps on ultrasound

imaging ranges from 0.32 to 9.5, most likely due to differences in
the method of patient selection in the individual studies, as well
as regional differences.2–4,17,18 Most studies that examined the
pathology results of gallbladder specimens resected for gall-
bladder polyps report that the majority represents pseudopolyps
with no malignant potential such as cholesterolosis or inflam-
matory polyps. Neoplastic polyps include adenoma and gall-
bladder carcinoma and represent 6–24% of findings in
gallbladder specimens resected for suspected polyps.19

In the current study three neoplastic polyps were found
among 108 specimens resected for suspected polyps, all of which
were pyloric gland adenomas. The pyloric histological classifi-
cation is the most common among gallbladder polyps. The exact
risk of malignant transformation is unknown; in a series of 165
polyps of the pyloric subtype, 44 (27%) had high grade dysplasia
or carcinoma in situ and only 2 (1%) harbored true adenocar-
cinoma.20 Interestingly, in 48 specimens no anomalies were
found at all and 51 specimens had cholesterolosis as only
anomaly. The 97% non-neoplastic and normal gallbladders
question the current rationale for resection of these suspected
gallbladder polyps. The three adenomas result in a number
needed to resect of 36, in order to find one neoplastic lesion.
Ultrasound is the primary imaging modality for diagnosing

gallbladder polyps, however, characterization is often difficult.
Cholesterol polyps are usually multiple small echogenic non-
shadowing smooth polyps adherent to the wall.21 True polyps
tend to be single larger lesions, may show vascularity and are less
echogenic. Other imaging techniques do not have a place in
routine clinical practice, however, contrast-enhanced or endo-
scopic ultrasound might improve diagnostic accuracy, at the cost
of their own distinct disadvantages, mostly invasiveness and
costs.22,23 Also Magnetic Resonance Imaging (MRI) was shown
to have some value in discriminating benign from malignant
HPB 2020, 22, 506–510 © 2019 International Hepato-P
polypoid gallbladder lesions.24 However, the role of MRI in
differentiating true polyps from pseudopolyps is less currently
unknown.
Most guidelines recommend to consider cholecystectomy for

polyps of 10 mm or larger, and for smaller but growing polyps. In
the current cohort, 28 patients were scheduled for cholecystec-
tomy for polyps <10 mm without initial follow-up, mostly at the
patients’ request. An additional 5 patients had initial follow-up and
were later scheduled for cholecystectomy without growth of the
polyp, symptoms, or any other clear reason other than the pa-
tients’ request. Although the presence of a gallbladder polyp might
put some patients under psychological stress and be perceived as a
‘time bomb’, none of the 33 had a true gallbladder polyp and
adherence to the guideline might improve the polyp yield at pa-
thology, or rather reduce unnecessary cholecystectomies.
A patient with a gallbladder polyp at ultrasound poses a

difficult clinical problem. Imaging studies are not sufficiently
accurate to differentiate between types of polyps and known risk
factors for malignant potential are difficult to translate to an
ancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.
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individual patient. Adequate counseling is equally difficult
without strong evidence. It seems warranted to discuss that the
chances are high that no anomalies are found at histopathologic
assessment of the gallbladder specimen. Therefore, gallbladder
polyp is one of the diagnoses in which shared decision-making is
essential in order to select the right treatment for each individual
patient.
Although this study represents a relatively small series of

cholecystectomies for gallbladder polyps, it likely represents
real-life clinical practice in a Western hospital. Recently, a study
was published collecting histopathological data from a Dutch
nation-wide pathology registry and concluded based on path-
ological findings that however polyp size of 10 mm is the best
available surgical threshold, it is still insufficient leading to
overtreatment in with suspected gallbladder polyps.25 Most
larger clinical series are from Asian centres and since most
biliary malignancies have a higher incidence in Far-Eastern
territories, the polyp yield might be less in Western centres.26

Therefore, adherence to the guideline is essential in order to
avoid cholecystectomies with no or non-neoplastic polyps at
pathology. A currently recruiting national prospective study
(NTR7198) in the Netherlands might provide more insight in
the criteria for cholecystectomy in case of suspected gallbladder
polyps and may lead to alterations of the current Dutch
guideline dating from 2003.
In 2017 an altered European guideline for the management of

gallbladder polyps was published (Wiles 2017), recommending
using patient’s risk factors the establish the risk of gallbladder
malignancy. These risk factors are age, PSC, Indian ethnicity and
sessile polyp are the risk factor. Likewise, a single gallbladder
polyp has a higher malignant potential.27 The results of the
above-mentioned national study combined with published
literature will provide a strong foundation to update current
Dutch guideline, regarding diagnostic tools and recommenda-
tions to perform cholecystectomy.
This study demonstrated that in a cohort of 108 cholecystec-

tomies for suspected gallbladder polyps, only three neoplastic
polyps were diagnosed at pathology. The weak correlation of
ultrasound findings results in many unnecessary cholecystec-
tomies using the current guidelines. Although the outcomes of
elective cholecystectomies are favorable, novel diagnostic tools
for detection of true polyps or identification of risk factors for
polyps with malignant potential are essential in order to guide
clinicians to proceed to surgery.
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