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ABSTRACT
INTRODUCTION: Gallbladder polyps often have a benign appearance by ultrasonography. Even so, the current guideline
recommends follow-up in gallbladder polyps < 6 mm. The aim of this study was to investigate long-term follow-up growth of
polyps in patients with a polyp size < 6 mm in a ten-year cohort.
METHODS: Abdominal ultrasonography reports from 2007 to 2009 were reviewed, including reports on patients diagnosed with
a gallbladder polyp (polyp size < 6 mm) during the 2007-2009 period. The patients were invited to a final follow-up
ultrasonography of the gallbladder conducted during October 2019 to February 2020. A total of 154 patients were included
(100 women and 54 men).
RESULTS: In 53 patients (34.4%), the polyp was not visible at the ultrasonography follow-up. Gallbladder polyps were
confirmed in 101 (65.6%) patients. A total of 49 patients had a single polyp (31.8%) and 52 (33.8%) patients had multiple
polyps. The median size of the gallbladder polyp was 4 mm (range: 2.0-5.9 mm) at baseline compared with 4 mm (range: 1.715.0 mm) at the follow-up. A total of 15 patients experienced polyp growth of 2 mm or more. None developed gallbladder
cancer.
CONCLUSIONS: Our study showed that gallbladder polyps < 6 mm has a low probability of increasing in size. None of the
patients with small polyps developed gallbladder cancer.
FUNDING: none.
TRIAL REGISTRATION: not relevant.

Gallbladder polyps ar e lesions that pr otr ude fr om the inside of the gallbladder wall into the cavity and
ar e gener ally detected by abdominal ultr asonogr aphy. The r epor ted pr evalence in the healthy gener al
population is appr oximately 5% [1, 2] but has r ecently been r epor ted up to 12% [3]. Gallbladder polyps ar e
typically asymptomatic with a benign appear ance. Inflammation, adenomyomatosis, skinfolds and
cholecystolithiasis may be misinter pr eted as polyps dur ing ultr asonogr aphy. To limit false positive
outcomes, new scan methods have been suggested, such as elastogr aphy and use of contr ast-enhanced
ultr asound [4, 5]. Fur ther mor e, ultr asonogr aphy of gallbladder polyps has been shown to be
r epr oducible [6].
Cur r ent guidelines [7] r ecommend sur gical r emoval of gallbladder polyps if > 10 mm because of
malignancy r isk and long-time follow-up ultr asonogr aphy of polyps between 6-9 mm. For gallbladder
polyps < 6 mm, follow-up is also r ecommended at one, thr ee and five year s independently of r isk factor s.
The knowledge about the gr owth r ate of gallbladder polyps < 6 mm is limited, especially in patients
without r isk factor s.
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The aim of this study was to examine long-ter m follow-up gr owth in gallbladder polyps < 6 mm in size and
to explor e the r isk of developing gallbladder cancer .

METHODS
This cohor t study was appr oved by the Institutional Review Boar d (September 2019) of the Univer sity
Hospital of Souther n Denmar k and the local Danish Data Pr otection Agency.
S tu d y po pu l atio n
Retr ospective ultr asonogr aphy r epor ts between 2007 and 2009 wer e r eviewed, including all abdominal
ultr asonogr aphies r egister ed at the Radiology Depar tment, Vejle Hospital. All patients diagnosed with a
gallbladder polyp < 6 mm in size diagnosed at our depar tment fr om 2007 to 2009 wer e invited to attend a
ten-year follow-up ultr asonogr aphy examination. We identified 200 patients (Fig u r e 1 ) who all r eceived
an electr onic invitation to under go ultr asonogr aphy. Patients who accepted the invitation wer e offer ed
abdominal ultr asonogr aphy at the Radiology Depar tment, Vejle Hospital, in the per iod fr om October 2019
to Febr uar y 2020. Par ticipation was voluntar y and infor med consent was mandator y. In total, 154 patients
had a ten-year follow-up examination.

Ul tr aso n o g r aph y im ag e ac qu isitio n
Follow-up ultr asound examinations wer e per for med using one of two identical ultr asound machines with
convex tr ansducer s using a br oadband oper ating fr equency r ange of 1-5 MHz.
All patients fasted for a minimum of four hour s pr ior to the examination. All pr ocedur es wer e per for med
with the patient placed in the supine position and, when needed, in the later al decubitus position.
Gallbladder s wer e scanned in both longitudinal and tr ansver se planes using the inter costal or subcostal
method.
All technical par ameter s such as gain and focus wer e adjusted individually. Polyps wer e identified if the
lesion was immobile without acoustic shadowing. Its lar gest diameter was measur ed in mm using an
electr onic r uler . An incr ease of polyp size of 2 mm was consider ed a significant gr owth. If potential
gallstones wer e detected, this was documented by the pr esence or absence of acoustic shadowing. A
pictur e ar chive communication system was used to stor e all imaging and ultr asonogr aphy r epor ts.
Fig u r e 2 shows ultr asonogr aphy of an echogenic gallbladder polyp appr oximately 7 mm in size without
acoustic shadowing.
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Data
Age and sex wer e r ecor ded at the time of the abdominal follow-up scan. Polyp size was measur ed dur ing
the follow-up ultr asonogr aphy. The number of polyps and cholecystolithiasis or other findings wer e
noted. A tr ue gr owth of a polyp was defined as 2 mm. For deceased patients, the national pathology
database was checked to r ule out gallbladder cancer . All examinations wer e per for med by either
sonogr apher s (99%) or r adiologists (1%) with 1-20 year s of ultr asonogr aphy exper ience.
The pathology r epor ts wer e r eviewed for all eligible patients to investigate if they had pr eviously
under gone cholecystectomy and to r egister any histopathological findings.
S tatistic al an al ysis
A statistical analysis was per for med, and descr iptive statistics wer e calculated using the Mann-Whitney U
test. A p-value < 0.05 was consider ed statistically significant. The data wer e not nor mally distr ibuted, and
measur ements ar e summar ised as median values.

Tr ial r egistr ation: not r elevant.
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The clinical char acter istics of the included 154 patients, 54 (35%) men and 100 (65%) women, ar e pr ovided
below. The median age was 62 year s (r ange: 22-89 year s); for women was 62 year s (r ange: 22-89 year s) and
for men 61 year s (r ange: 31-89 year s).
Gallbladder polyps wer e confir med in 101 (65.6%) patients. A total of 53 (34.4%) patients did not have a
gallbladder polyp diagnosed at the ten-year follow-up scan. Based on the ultr asonogr aphy findings, the
median size of gallbladder polyps was 4.0 mm (r ange: 2-6 mm) at baseline compar ed with 4.0 mm (r ange:
1.7-15 mm) at follow-up (p = 0.0524). Gallstones wer e detected in one (0.7%) patient at baseline and in 21
(13.6%) patients dur ing follow-up.
A total of 49 patients had a single polyp (31.8%); 52 (33.8%) had multiple polyps. A total of 15 patients
exper ienced a polyp gr owth of 2 mm or mor e (r ange: 2-10 mm). Their median age was 54 year s (r ange: 3176 year s). T abl e 1 pr esents an over view of polyp gr owth.

We excluded a total of 17 deceased patients, none of whom had been diagnosed with gallbladder cancer .
Cholecystectomies wer e per for med in ten patients with r epor ted gallbladder polyps. The
cholecystectomies wer e car r ied out for a var iety of r easons not necessar ily r elated to the pr esence of
gallbladder polyps. None of the patientsʼ pathology r epor ts showed gallbladder malignancy. An over view
of the findings is shown in T abl e 2 .

Gallstones wer e obser ved in 13.6% of the patients (n = 21; nine men, 12 women). Hence, the r isk of
gallstone was 16.7% in men and 12.0% in women with gallbladder polyps. In total, 53 (35.5%) of the patients
had no polyps detected, 11 (7.1%) exper ienced no polyp gr owth, 39 (25.3%) had a decr ease in polyp size
and 51 (33.3%) had an incr ease in polyp size.
The polyps var ied significantly in size in thr ee patients. In one male patient aged 66 year s, the polyp had
incr eased by 10 mm at follow-up. The patient went fr om 5 mm in 2008 to 15 mm in the autumn of 2019. The
second lar gest polyp was 4.7 mm, and gallstone was also detected in this patient who was r ecommended a
cholecystectomy. The patient was diagnosed with pr ostate cancer in 2018 and declined cholecystectomy.
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We r ecommended that the patient r eceive an additional ultr asound follow-up and encour aged him to
r econsider the cholecystectomy, but he declined both.
A 43-year old woman exper ienced a polyp gr owth of 5.4 mm. In 2008, a total of six gallbladder polyps wer e
detected, the lar gest measur ing 5.9 mm. In 2019, she had multiple polyps, the lar gest measur ing 11 mm.
The second lar gest measur ed 9 mm, and no gallstones wer e detected. She was r ecommended sur ger y
and under went a CT of the thor ax and abdomen to evaluate the polyps. The CT was per for med thr ee
months after the ultr asound examination, and the polyp size was only 4-5 mm at the CT. The patient did
not under go cholecystectomy and concluded ultr asonogr aphy follow-up.
A 36-year old male patient exper ienced a gr owth r ate of 5.4 mm (fr om 3.6 to 9.0 mm at follow-up in 2019).
The patient had > 10 polyps and the second lar gest polyp measur ed 7 mm. No gallstones wer e detected.
The patient under went an additional ultr asonogr aphy four months later , and the gallbladder polyp then
measur ed up to 12 mm in size. The patient was r ecommended sur ger y. He was not inter ested in having a
cholecystectomy or enter ultr asonogr aphy follow-up and went tr avelling abr oad. He was living in good
health eight months after the latest follow-up ultr asonogr aphy.

DI SCUSSI ON
The pr esent study suppor ts the hypothesis that small gallbladder polyps measur ing < 6 mm car r y a ver y
low r isk of malignancy development. Few studies have explor ed the gr owth of small gallbladder polyps
over time. This study pr ovided clinical insight into how the gr owth of small gallbladder polyps may
develop over a ver y long per iod of time. Our r esults ar e in line with the 20-year cohor t study published
r ecently, showing that the r isk of gallbladder cancer is the same in patients with and without gallbladder
polyps [8]. Other studies investigating gr owth in small gallbladder polyps have been published. A
systematic r eview including studies fr om 1996 to 2011 r epor ted small gallbladder polyps gr owth to var y
fr om 1% to 23% dur ing follow-up [9]. In 2012, a two-year follow-up study suggested limited follow-up in
patients with polyps < 6 mm, based on findings with polyps having r emained stable in 100 patients,
decr eased in five patients, incr eased in eight patients and r esolved in 15 patients [10]. A r eview found an
incr ease in 6.9% of polyps and calculated the pr obability of malignancy to be zer o in polyps < 4.15 mm [11].
A r ecent 20-year cohor t study including 35,856 patients found 6% with gallbladder polyps and concluded
that a gr owth of 2 mm or mor e appear s to be par t of the polypʼs natur al histor y [8].
Size measur ement is impor tant in polyp management. Few polyps will gr ow significantly dur ing a followup per iod. In total, we found 15 polyps to incr ease by 2 mm or mor e dur ing the ten-year follow-up. A
systematic r eview found that 6.9% of polyps incr eased in size dur ing follow-up [11]. Choi et al found a
mean gr owth of 0.9 mm dur ing 62.7 months of follow-up [12] and Collett et al r epor ted a 1.5-mm gr owth
at the two-year follow-up and 1.1 mm at the five-year follow-up [13]. A lar ge 20-year study found gr owth
of gallbladder polyps to be common, with gr owth in 66% of polyps sized < 6 mm, and gr owth in 53% of
polyps sized 6-10 mm [8]. A two-year follow-up study found that a total of eight out of 203 patients
exper ienced gr owth of their gallbladder polyps [10]. It is evident that few polyps will incr ease in size over a
long per iod of time. Malignancy is mor e common in polyps > 10 mm in size and differ entiation by
ultr asound examination between benign and malignant lesions is a challenge [7].
In 53 (34.5%) patients, the polyps had dissolved and wer e no longer pr esent in the gallbladder . It is
possible that polyps detected a decade ago dur ing baseline wer e skinfolds, gallstones or misinter pr etations not r epr esenting a tr ue polyp. A tr ue polyp is a sessile lesion of the gallbladder wall
compar ed to a pseudo polyp that typically appear s mor e pedunculated and is often named a cholester ol
polyp. However , it is often difficult to distinguish between tr ue and pseudo polyps in clinical pr actice, e.g. it
is common to find cholester ol polyps after cholectomy and not tr ue polyps. Pseudo polyps may also
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appear as multiple polyps in the gallbladder . A r ecent r eview fr om 2018 investigated differ entiation
between tr ue and pseudo gallbladder polyps and found a r isk of misclassification; e.g., in a population of
1,000 patients, a total of 32 with tr ue polyps could be misclassified as pseudo polyps [14].
Similar to our findings, Heitz et al per for med a polyp follow-up study after 11 year s and found polyps
confir med in 51.9% of the patients and missing in 48.1% [3]. Cor win et al found that in 34%, the polyp had
r esolved [15]. Pr esence of cholelithiasis may often be misinter pr eted as gallbladder polyps. However , it is
possible that patients had developed cholelithiasis dur ing the obser vations per iod as we found one patient
with gallbladder stones at baseline ver sus 21 patients at the ten-year follow-up. Also, the cholelithiasis
could have been falsely r epor ted at baseline.
Gallbladder cancer var ies significantly between ethnic gr oups, and has been r epor ted at an incidence of
up to 27/100,000 in Amer ican indigenous populations [16], wher eas in Denmar k the r epor ted incidence is
up to 7/100,000 [17]. With this low r isk of gallbladder cancer , we did not expect to find any cancer s in our
population of patients with small gallbladder polyps. Consequently, it may be justified to omit the
ultr asound follow-up in patents with small gallbladder polyps, as gallbladder cancer is an extr emely r ar e
for m of cancer and almost no polyps will pr ogr ess to cancer . Other wise, patients with small gallbladder
polyps will have a lar ge number of unnecessar y follow-up ultr asound examinations. As the r isk of
malignant tr ansfor mation of small gallbladder polyps (2-6 mm) is ver y low, we pr opose that no fur ther
follow-up is war r anted.
Lim itatio n s an d str en g th s
One limitation of this study is its small study size. Another limitation is that we did not implement a ten-year
follow-up of the gr oup of patients with a gallbladder polyp size of 6-10 mm.
A str ength of this single-centr e cohor t study was the cohor t design; however , a multicentr e study is
r equir ed to validate our findings. Fur ther mor e, all patients wer e asymptomatic at the time of the followup examination, and it is possible that r esults may be differ ent in a population with symptomatic patients.
Even so, it is impor tant to keep in mind that abdominal ultr asonogr aphy is a non-invasive, non-r adiation
and non-contr ast examination that is ver y quick, simple to per for m and comes at a low cost. Most of the
examinations wer e per for med by highly exper ienced sonogr apher s with up to 20 year s of exper ience with
gallbladder examinations. The sonogr apher s per for m ultr asonogr aphy of gallbladder polyps daily and
ar e highly skilled.

CONCLUSI ONS
Our study showed that gallbladder polyps < 6 mm had a low pr obability of incr easing in size. No cases of
gallbladder cancer wer e obser ved among the patients. The need for follow-up in patients with small
gallbladder polyps is questionable.
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