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Objective
To determine the variation in number, size, and symptoms in
patients with polypoid lesions of the gallbladder.

Summary Background Data
A polypoid lesion is any elevated lesion of the gallbladder mu-
cosa. Several studies have been reported in patients under-
going cholecystectomy, but little information exits regarding
the natural history of these lesions in nonoperated patients.

Methods
A total of 111 patients with ultrasound diagnosis of polypoid
lesions smaller than 10 mm were followed up by clinical evalu-
ation and ultrasonography. Twenty-seven patients underwent
cholecystectomy.

Results
There was no difference in terms of gender. Nearly 80% of
the lesions were smaller than 5 mm; they were single in 74%.
In nonoperated patients, 50% remained of similar size at the
late follow-up, 26.5% increased in number and size, and
23.5% shrank or disappeared. Among the operated patients,
70% corresponded to cholesterol polyps. None of the pa-
tients developed symptoms of biliary disease or gallstones or
adenocarcinoma.

Conclusions
Ultrasound is useful in the follow-up of patients with polypoid
lesions of the gallbladder. Lesions smaller than 10 mm do not
progress to malignancy or to development of stones, and
none produced symptoms or complications of biliary disease.

Polypoid lesions of the gallbladder (PLGs) correspond to
any elevated lesion of the mucosal surface of the gallbladder
wall.1,2 These lesions can be benign or malignant.3 Chris-
tensen and Ishak4 established a classification for benign
tumors of the gallbladder: epithelial tumors or adenomas
(tubular, papillary, or mixed types); mesenchymal tumors
(hemangioma, lipoma, leiomyoma); and pseudotumors
(cholesterol polyps, inflammatory polyps, adenomyoma,
and adenomatous hyperplasia). All these lesions can be
easily diagnosed by ultrasonography with a sensitivity of
90.1% and a specificity of 93.9%.2,5,6

Although there are several studies describing the preva-
lence of these PLGs,7–12 their eventual malignant poten-
tial,10,13 and their relationship with gallstones,3 based on
resected gallbladders, there has been only one previous
report concerning the natural history and behavior of non-
operated PLGs smaller than 10 mm.14

The purpose of the present prospective study was to
perform a late follow-up of patients with PLG by clinical
and ultrasonographic evaluation to determine the appear-
ance of biliary symptoms, the eventual modifications in
number or size of the lesions, and the relationship with the
appearance of stones or adenocarcinoma of the gallbladder.

METHODS

Patients

The group included 111 patients in whom PLGs were
detected by ultrasonography with a size less than 10 mm
and who were followed up by clinical evaluation and re-
peated ultrasonograms. This was a prospective study that
started with the first patient in January 1987 and ended with
the last patient in December 1996. The ultrasonographic
follow-up ended on December 1999, when the study was
completed and closed. Patients with polypoid lesions larger
than 10 mm were excluded (four patients) as were patients
with concomitant gallstones and PLG (two patients).
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Ultrasonographic Evaluation

The definition of PLG by ultrasonography corresponds to
an image with similar echogenicity to the gallbladder wall
that projects into the lumen, is fixed, lacks displacement,
may or may not have a pedicle, and lacks an acoustic
shadow.15,16 The exact number and size of these lesions
were recorded by the same radiologist to avoid interpersonal
differences between readers. Changes in size were defined
when an increase or decrease of 3 mm was recorded. When
two or more lesions were found, the size of the larger lesion
was used for analysis.

Clinical Evaluation

All clinical and ultrasonographic findings were main-
tained in a computer program designed for this study. All
patients were clinically followed up and were questioned
about the presence of cholic pain, jaundice, pancreatitis, loss
of weight, and so forth.

Statistical Analysis

For statistical analysis, the Studentt test was used and
P , .05 was taken as significant.

RESULTS

The mean age at the entry of the study was 49 years in
men and 45 years in women (P , .3). The age range was 17
to 80. The relation of sex was 1.1:1. No patients had biliary
symptoms at diagnosis; the PLGs were found on ultrasonog-
raphy performed for gastrointestinal dyspeptic symptoms or
for a routine examination. Of these patients, 13 underwent
surgery at their request for different reasons, even those who
were asymptomatic. Therefore, 98 patients remained for late
follow-up.

The initial ultrasonographic findings with respect to num-
ber and size of PLG are shown in Table 1. Nearly 80% were
smaller than 5 mm; 74% of them were single lesions. The
mean number of multiple lesions was three, with a maxi-
mum of seven lesions.

The mean clinical and ultrasonographic follow-up of 98
patients was 71 months (range 24–144), with 100% follow-

up. None of the patients had symptoms of biliary disease
such as cholic pain, acute cholecystitis, or jaundice. None of
them developed gallstones or adenocarcinoma.

Table 2 shows the ultrasonographic variations in number
and size of the PLGs. Half showed no variation; 25%
increased in number or size; and 25% decreased in size or
number or disappeared.

Detailed variations in size or number are shown in Table
3. The maximal increase in size was 8 mm; the increase in
number ranged from one to four, whereas the decrease in
number ranged from one to five. In 50% of the patients there
was no variation in size or number up to 144 months of
follow-up. Disappearance of PLGs can occur up to 96
months of follow-up. During the follow-up 14 patients
underwent surgery because of variations in the number or
size of the PLGs but without clinical symptoms.

The histologic findings from the 27 operated patients are
shown in Table 4. In nearly 70%, PLGs corresponded to
cholesterol polyps, which usually were 4 to 5 mm and were
multiple. Associated histologic changes were cholesterolo-
sis in 44.4%.

DISCUSSION

Our results suggest that PLGs smaller than 10 mm do not
correspond to adenocarcinoma and do not develop into it.
All of them are asymptomatic and remain so for a long
period of follow-up. They do not develop into gallstones,

Table 1. NUMBER AND SIZE OF
POLYPOID LESIONS OF THE

GALLBLADDER SMALLER THAN 10 MM
(n 5 111)

Size
#5 mm 89 (80.2%)
6–9 mm 22 (19.8%)

Number
Single 82 (73.9%)
Multiple 29 (26.1%)

Table 2. VARIATION IN NUMBER AND
SIZE OF POLYPOID LESIONS OF THE

GALLBLADDER SMALLER THAN 10 MM
(n 5 98)

Without variation 49 (50.0%)
Increase in size and number 26 (26.5%)
Decrease in size and number or disappeared 23 (23.5%)

Table 3. VARIATIONS OF POLYPOID
LESIONS OF THE GALLBLADDER AT

LATE ULTRASONOGRAPHIC FOLLOW-UP
(n 5 98)

Time of Follow-Up (months)

48
(n 5 61)

96
(n 5 30)

144
(n 5 7)

1 size 3 (5%) 0 0
1 number 12 (20%) 7 (24%) 0
1 number and size 2 (3%) 1 (3%) 1 (14%)
2 size 1 (2%) 2 (7%) 0
2 number 4 (6%) 1 (3%) 1 (14%)
No variation 28 (46%) 16 (53%) 5 (72%)
Disappearance 11 (18%) 3 (10%) 0
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and in 50% of patients, they do not vary in size or number
up to 12 years of follow-up.

There have been several studies about the prevalence of
PLGs. Jorgensen and Jensen7 reported in a population of
3,608 subjects a prevalence of 4.6% for men and 4.3% for
women. Chen et al,8 in 3,510 subjects, found a rate of 6.9%.
In patients undergoing cholecystectomy, Ozmen et al9 re-
ported a prevalence of 1.3% among 3,718 patients; Koga et
al,10 among 411 operated patients, reported a rate of 9.7%.
The prevalence of cholesterol polyps was 6.3% in men and
3.5% in women among 21,771 subjects studied by Segawa
et al.11 The incidence of adenoma in the general population
is unknown, but during cholecystectomies, it is around
1%3,13; in Chile it was around 0.09% among 12,153 chole-
cystectomies studied by Smok et al.12

In the present study we found a similar prevalence in men
and women. This is in contrast to other publications,7,8

which found a greater prevalence among men.
There has been only one previous paper concerning the

natural history of nonoperated patients with PLGs.14 Those
authors found no change in size in 88% at 5 years of
follow-up, with no apparent correlation between change in
diameter and the patient’s age or sex. Apparently all of the
patients remained asymptomatic during the observation
period.

In our study, with up to 12 years of follow-up, we did not
see any patient presenting with biliary symptoms. It is a
frequent surgical opinion that patients with PLGs should
undergo surgery at the time of diagnosis, because a polyp
can loosen and may obstruct or prolapse into the cystic duct,
producing an acute cholecystitis or even jaundice from
obstruction of the common bile duct. However, our results
and those of others17–20do not support this general opinion
and actually show the contrary. We cannot, however, ex-
clude a remote possibility of such complications.

What seems more important is the size of the largest
lesion, because it may be a malignant lesion; the dilemma of
whether to perform a cholecystectomy or to take a conser-
vative approach is frequently discussed among surgeons.21

The observation of the natural history of PLGs in one
study showed that 95% of the lesions with a probable
diagnosis of cholesterol polyps remained the same size or
were shown to be benign lesions after cholecystectomy; in

the other 5%, two thirds turned out to be adenoma or
adenocarcinoma when they were resected.22

The probable relationship between gallbladder adenoma
and adenocarcinoma has been sustained by several authors,
including Kosuka and others,13,23 who in the histopatho-
logic analysis of resected gallbladders determined the pres-
ence of transition from adenoma to carcinoma, the associ-
ation of all carcinomas in situ with adenomas, the high
frequency of residual adenoma in patients with invasive
carcinoma, and an increase in size of lesions transforming
from adenoma to carcinoma (benign adenomas were,12
mm, adenomas with carcinoma in situ were.12 mm, and
invasive carcinomas were.30 mm). Koga et al10 made a
comparative analysis between benign and malignant lesions
and found that 94% of benign lesions are smaller than 10
mm, whereas 88% of malignant lesions are larger than 10
mm. Therefore, cholecystectomy is indicated when PLGs
are larger than 10 mm,6,24–27 when ultrasound findings
suggest malignancy (e.g., thickening of the gallbladder wall
or rapid increase in size),14,23,28–30 or when there are
stones31–35 or biliary symptoms.1,31

We included only PLGs smaller than 10 mm because we
have not found any early carcinomas less than 10 mm,
although we have the highest incidence of gallbladder can-
cer in the world among women.36,37It seems that the size of
PLGs (larger than or smaller than 10 mm) is crucial with
respect to the indication for cholecystectomy and is an
useful discriminator for malignancy. Two recent studies
confirm our opinion in the sense that lesions larger than 10
mm can be malignant, but below this value it is rare to find
an adenocarcinoma.38,39 The approach to the eventual sur-
gical treatment of PLG is laparoscopic cholecystectomy.
However, if there is a suspicion of malignancy, we advocate
open cholecystectomy so that a more extensive procedure
can be performed if necessary.

Among the 27 patients who underwent cholecystectomy,
cholesterol polyps were the most frequent histologic find-
ing, but in three patients at the time of cholecystectomy no
polyps were found, presumably because they have a very
thin and fragile stalk and could be detached or floating
among the bile.4,12,40,41These cholesterol polyps are formed
by foamy histiocytes that contain cholesterol, covered by a
single layer of columnar epithelium. Their cause is not
known. Some investigators argue that this lesion is derived
from a direct cholesterol deposit from serum cholesterol;
others believe that free sterols could be transferred from bile
to the gallbladder mucosa and the development of choles-
terolosis could be associated with altered hepatic cholesterol
synthesis.42,43

We found that the most frequently associated histopatho-
logic finding was cholesterolosis. Both cholesterol polyps
and cholesterolosis seem to belong to the same histopatho-
logic entity.22 This is not the case when gallstones and
cholesterolosis are compared; indeed, a negative association
has been postulated because of the mechanical effect of
gallstones, which can move and destroy polyps.7

Table 4. HISTOLOGIC FINDINGS IN 27
PATIENTS WITH POLYPOID LESIONS OF

THE GALLBLADDER UNDERGOING
CHOLECYSTECTOMY

Cholesterol polyps 19 (70%)
Inflammatory polyps 1 (4%)
Hyperplastic polyps 2 (7%)
Adenomyoma 1 (4%)
Adenoma tubular 1 (4%)
Not found 3 (11%)
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In conclusion, ultrasonography is useful for the diagnosis
and follow-up of PLGs. These PLGs are usually 5 mm or
smaller and single. During the late follow-up, no biliary
symptoms or complications appeared, and no patients de-
veloped stones or adenocarcinoma. In 50% of the patients
there was no variation in size up to 76 months of follow-up,
and in 25% of the patients the PLGs disappeared. Choles-
terol polyps are the most frequent lesions.
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