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Abstract
Background Polypoid lesions of the gallbladder (PLG) have been a common finding on ultrasound examinations of the
abdomen and are more prevalent since our use of equipment incorporating pulse shaping increased bandwidth, and
enhanced phase use for image reconstruction began in 1996. Our study correlates the pre-operative ultrasonographic
findings of these lesions to the surgically resected specimen with specific regard to identifying neoplastic polyps.
Methods A retrospective review was performed of 130 patients who had a pre-operative ultrasound of the gallbladder and
subsequently underwent cholecystectomy between August 1996 and July 2007 at the Mayo Clinic Rochester.
Results Seventy-nine pseudopolyps (cholesterol polyps, inflammatory polyps, and adenomyomas) and 15 neoplastic polyps
were identified on histopathologic analysis. However, 36 patients (27%) did not have a PLG upon histopathologic analysis.
Thirty-one polyps had suspicious ultrasonographic characteristics for neoplastic changes. Twenty-nine were ≥10 mm, 12
had vascularity, and one demonstrated invasion. Of these, there were 23 pseudopolyps and six true polyps with neoplastic
changes on final pathology (four dysplastic adenomas and two adenocarcinomas). Three asymptomatic polyps ≤10 mm
(4%) in maximum diameter based on pre-operative ultrasound imaging (US) had neoplastic changes at pathology (two
dysplastic adenomas and one adenocarcinoma). Several statistically significant risk factors were identified that increased the
likelihood for malignancy in a PLG: history of primary sclerosing cholangitis (PSC), local invasion, vascularity, and ≥6 mm
maximum diameter based on pre-operative US. Of PLGs ≤10 mm, 7.4% were neoplastic. Twenty-five patients were
followed up with at least two serial ultrasound examinations. Of these, seven demonstrated polyp growth. None of these
specimens demonstrated neoplastic changes. The positive predictive value (PPV) and negative predictive value (NPV) for
ultrasound diagnosing neoplastic changes based on current criteria was 28.5% and 93.1%, respectively, with a false negative
rate of 5.0%. Expanding the criteria to include cholecystectomy for PLGs≥6 mm changes the positive predictive value and
negative predictive value to 18.5% and 100%, respectively, with a false negative rate of 0%.
Conclusion Histopathologic analysis of polypoid lesions of the gallbladder continues to be the gold standard to identify
malignancy. Ultrasound has been used extensively in the pre-operative management of these lesions, but modern ultrasound
techniques are unable to differentiate between benign and malignant PLGs with any certainty. We recommend that strong
consideration be given to surgical resection of PLGs≥6 mm based on pre-operative US due to the significant risk of
neoplasm. Additionally, PLGs in all patients with PSC, any patient in whom diligent long-term follow-up cannot be
completed, and lesions that demonstrate growth, vascularity, invasion, or are symptomatic require cholecystectomy.
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Introduction

Gallbladder adenocarcinoma, responsible for 6,500
annual deaths, is the most common malignancy to arise
from the biliary tract and carries a dismal prognosis
once an advanced stage has been reached.1–4 Early
diagnosis and treatment in the form of cholecystectomy
may reduce mortality.5 Gallbladder cancer is thought to
arise from adenomas that undergo malignant transforma-
tion based on the adenoma to adenocarcinoma se-
quence.6,7 Kozuka et al. demonstrated a size-dependent
risk of cancer in their analysis of 1,605 gallbladder
specimens.6 All gallbladder adenomas with a foci of
adenocarcinoma were 12 mm in diameter or greater,
while all benign adenomas were 12 mm or smaller. Their
recommendation, therefore, was cholecystectomy for all
polyps greater than 10 mm based on pre-operative
ultrasound characteristics to allow for error. This criterion
has become the standard of care for gallbladder polyp
resection in regards to size.

Polypoid lesions of the gallbladder (PLG), defined as
an elevation of the gallbladder mucosa, can be described
by two broad categories: true polyps and pseudopolyps.
True polyps demonstrate neoplastic changes but can be
benign, but potentially pre-malignant, adenomas in
addition to dysplastic adenomas (both low and high
grade) and adenocarcinomas. Pseudopolyps are charac-
terized by benign lesions, such as cholesterol polyps,
inflammatory polyps, and adenomyoma. As ultrasound
technology has improved, the detection of PLGs has
increased and can be found in 5% of adults.5,8

Unfortunately, ultrasound has been unable to accurately
differentiate between benign, pre-malignant, and malig-
nant lesions.9,10 Studies with endoscopic ultrasound
(EUS) and contrast-enhanced ultrasound have been
performed to further differentiate the lesions that require
removal. However, there are little data to support the
accuracy of this approach. Though higher resolution has
led superior rates of diagnosis, significant uncertainty
remains in the ability to differentiate benign from
malignant lesions.11–14

The ultrasonographic equipment at our institution
was upgraded in 1996 with the abilities to incorporate
pulse shaping, increased bandwidth, and enhanced
phase use for image reconstruction. This study reports
our experience with pre-operative ultrasound character-
istics of PLG and correlates their histopathological
findings.

Materials and Methods

Institutional review board authorization was obtained to
retrospectively review data on 130 patients (85 women and
45 men) that had a pre-operative ultrasound examination of
the gallbladder and subsequently underwent cholecystecto-
my between August 1996 and July 2007 at our institution.
These included laparoscopic and open cholecystectomies in
addition to patients undergoing exploration for other
disease processes. Patients with known adenocarcinoma of
the gallbladder were excluded. One hundred three (79%)
patients had pre-operative US studies available for re-
review by the contributing staff radiologist. If the original
films were unavailable, the original radiology report was
used. Histopathologic analysis was based on the original
pathology reports. Neoplastic lesions were defined as
benign adenomas, dysplastic adenomas, and adenocarcino-
mas. The remaining pseudopolyps were non-neoplastic.

In 1996, our radiology department upgraded to Acuson
Sequioa ultrasound systems (Siemens Medical Solutions,
Mountain View, CA, USA). This change provided in-
creased system sensitivity by decreasing image noise. In
addition, the upgrade incorporated the use of phase
information for more accurate image reconstruction. Sub-
jectively, it was felt that these changes resulted in increased
conspicuity of very small abnormalities in the gallbladder.

Continuous variables were analyzed by the Student t test.
Bivariate analysis of categorical variables was performed
using the Pearson’s chi-squared test or Fisher’s exact test.
Statistical significance was determined by a P value<0.05.

Results

Seventy-nine pseudopolyps (cholesterol polyps, inflammatory
polyps, and adenomyomas) and 15 true polyps were identified
on histopathologic analysis (Table 1). However, 36 patients
(27%) did not have a PLG upon histopathologic analysis. The
pre-operative ultrasonographic characteristics of all PLGs are
listed in Table 1, along with the pertinent history. Based on
pre-operative US, 31 PLGs had traits worrisome for malig-
nancy, and the remaining were thought to be benign. Of the
PLGs with concern for neoplasia, 29 had a maximum
diameter greater than or equal to 10 mm, 12 demonstrated
vascularity, and one invaded into the liver. Of these, eight had
neoplastic changes on histopathological diagnosis: two with
benign adenomas, two with low-grade dysplasia, two with
high-grade dysplasia, and two with adenocarcinomas. Of the
PLGs thought to be benign, seven had neoplastic changes:
four benign adenomas, two dysplastic adenomas, and an
adenocarcinoma. In total, therefore, there were 15 PLGs with
neoplasia (Table 2). We identified four ultrasonographic
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characteristics that were statistically significant risk factors for
the presence of a neoplasia: size equal to or greater than 6 mm
in maximum diameter, a single polyp, vascularity, and liver
invasion. Age and cholelithiasis were not statistically
significant risk factors.

There were 82 patients (63%) that had discrepancies
between the pre-operative US and the post-operative
analysis of the gallbladder specimen. The majority of the
inconsistencies were regarding the presence of a PLG. One
hundred twenty-one patients were diagnosed with a PLG
based on the pre-operative US, and nine patients were
diagnosed only on gross specimen analysis. Thirty-six
patients (27%) did not have a PLG upon histopathologic
analysis. Two of these were thought to be greater than
10 mm pre-operatively. Additionally, numerous examples
of size discrepancy were present. Twenty-nine PLG (22%)

diameters were overestimated by more than 4 mm, while
eight (6%) were underestimated by the same amount.

Twenty-five patients were followed up with at least two
serial ultrasound examinations. Of these, nine demonstrated
polyp growth. Four of these lesions were associated with
neoplasia. One of the PLGs followed up by serial US
demonstrated no growth, but was positive for a dysplastic
adenoma.

The most common indication for cholecystectomy were
symptoms or pathology attributed to the gallbladder,
including cholelithiasis, cholecystitis, and gallstone pancre-
atitis. Forty (30%) patients underwent cholecystectomy due
to concerns directly related to the PLG, including diameter
≥10 mm, PLG growth, and a history of PSC. Ten patients
underwent incidental cholecystectomy during concurrent
hepatic resection, liver transplant, and pancreatic surgery.

Table 1 Features of Benign vs. Malignant PLG

Histopathologic characteristics P value

Total
(n=130)

No polyp
(n=36)

Pseudopolyp
(n=79)

True polyps

Benign adenoma
(n=6)

Dysplastic adenoma
(n=6)

Adenocarcinoma
(n=3)

Sex
Male 45 8 30 1 3 3 0.2002
Female 85 28 49 5 3 0
Age
<60 92 23 59 5 3 2 0.5723
≥60 38 13 20 1 3 1
PSC
Yes 7 2 2 1 1 1 0.0049
No 123 34 77 5 5 2
Symptoms
Yes 93 31 54 3 3 2 0.2063
No 37 5 25 3 3 1
US diameter (mm)
1–5 35 13 22 0 0 0 0.0075
≥6 64 13 40 4 5 3 0.0115
≥10 29 2 18 3 4 2 0
Invasion
Yes 1 0 0 0 0 1 0.01
No 114 27 62 4 5 2
Vascularity
Yes 12 1 5 1 3 2 <0.0001
No 89 26 57 3 2 1
# polyps
Single 56 16 29 4 5 2 0.0521
Multiple 52 16 33 2 0 1
Cholelithiasis
Yes 28 10 15 0 2 1 0.8150
No 88 22 55 6 3 2
Shape
Sessile 15 3 8 3 0 1 0.6013
Pedunculated 81 23 51 0 5 2
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Seven patients had a history of PSC, two of which had
neoplasia (dysplastic adenoma and an adenocarcinoma).
The remaining four patients with PSC had benign PLG that
measured 7 mm or greater on pre-operative US.

Mean follow-up was 32 months. There were five deaths
within the cohort, none of which were related to the
procedure or gallbladder adenocarcinoma. The mortality in
the neoplasia group was 6.7% (one of 15). The cause of
death was widely metastatic rectal adenocarcinoma. When
laparoscopic or open cholecystectomy was performed in the
absence of other procedures, the total morbidity was 0.8%.
There were no bile duct injuries.

The positive predictive value and negative predictive
value for ultrasound diagnosing a neoplastic PLG based on
current criteria was 28.5% and 93.1%, respectively, with a
false negative rate of 5.0%. With the criteria expanded to
include cholecystectomy for PLGs≥6 mm, the positive
predictive value and negative predictive value change to

18.5% and 100%, respectively, with a false negative rate of
0%. (Table 3)

Discussion

Histopathologic analysis is the gold standard in diagnosing
benign and neoplastic polyps that arise from the gallbladder.
The difficulty arises in that cholecystectomy is required.
Kozuka et al. demonstrated a distinct cutoff point between
benign and malignant lesions at 12 mm based on the analysis
of resected gallbladder specimens. Their recommendation
therefore was cholecystectomy for PLG greater than 10 mm.
Koga et al. found that only 3.2% of PLGs less than 10 mm in
diameter were neoplastic but that the remaining majority were
benign and therefore restated the recommendation for
cholecystectomy for PLG greater than 10 mm. These papers
and others were based on gross specimen analysis. Correlation
of the PLGs to their respective pre-operative US diameter was
not performed despite their recommendations.6,15,16

Multiple noninvasive modalities, including ultrasound
and endoscopic ultrasound, have been extensively studied
in order to differentiate non-neoplastic from neoplastic
PLGs pre-operatively. Kubota et al. analyzed 72 gallbladder
specimens to their pre-operative ultrasound characteris-
tics.17 Twenty-two percent of neoplastic PLGs were less
than 10 mm. They were able to correlate other authors
findings that most (56%) neoplastic polyps were sessile
based on the pre-op US classification, but admitted “shape
was useful, albeit not perfect, for differentiating cholesterol
polyps from adenomas and cancer”.18 Their recommenda-

Table 2 Summary of Neoplastic PLGs

Age/sex PSC Indication for US US findings Histopathologic analysis

Size (mm) Neoplastic features Size (mm) Pathology

66M Yes PSC 6 None 10 Two dysplastic adenomas (LGD)
77F No Rectal cancer <10 None 7 Single dysplastic adenoma (HGD)
46F No RUQ pain 18 Size≥10 mm 20 Single adenoma (LGD)
55M Yes PSC 8 Size≥10 mm 18 Adenocarcinoma
56M No Rectal cancer 22 Size≥10 mm, vascular 20 Single dysplastic adenoma (LGD)
62F No RUQ pain 33 Size≥10 mm 20 Two dysplastic adenomas(HGD)
60M No Jaundice 23 Size≥10 mm, vascular 25 Single dysplastic adenoma (HGD)
62M No RUQ pain 31 Size≥10 mm 45 Adenocarcinoma
53M No RUQ pain 36 Size≥10 mm, vascular, invasion 53 Adenocarcinoma
59F No RUQ pain 6 None 4 Multiple benign adenomas
41F No RUQ pain None Benign adenoma
58F No Hepatic adenoma None 4 Benign adenoma
44F No RUQ pain 8 None 6 Benign adenoma
66F No RUQ pain 10 Size, vascularity Benign adenoma
32M Yes PSC 15 Size 8 Benign adenoma

Table 3 Statistical Analysis

Pre-operative US diameter

≥10 mm (%) ≥6 mm (%)

Sensitivity 66.7 100
Specificity 79.1 43.8
PPV 20.7 11.9
NPV 96.6 100
False negative rate 2.5 0
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tion was for cholecystectomy for PLG less than 18 mm as
they can be early-stage cancers but do not confirm the 10-
mm cutoff. Sugiyama et al. attempted to differentiate
benign and malignant PLG with the use of pre-operative
US and EUS.19 Fourteen percent of patients with PLG
found to be between 6 and 10 mm on pre-operative US
were indeed adenomas or adenocarcinomas. Aggregation of
echogenic spots on EUS seemed to be pathognomonic for
cholesterol polyps, and therefore, they recommended pre-
operative EUS for all PLG greater than 5 mm. However,
absence of these spots was unable to differentiate between
benign and malignant. Additionally, statistical significance
of this finding was not commented upon.

There have been three prospective trials that demonstrate
a seemingly low malignant transformation rate.20–22 In the
first, Moriguchi et al. followed up 109 patients with
gallbladder polyps of various sizes over 5 years. They
concluded that most PLGs are benign despite pathological
confirmation in only six patients, one of which developed
gallbladder cancer during the study period. The second trial by
Csendes et al. did not demonstrate new malignant changes
during 71 months of follow-up. However, there were only 22
patients in the 6–10-mm cohort of which less than 25% had no
pathological confirmation. Additionally, 4% of the patients
who underwent cholecystectomy had neoplastic PLGs. Lastly,
while Collet et al. also did not demonstrate malignant changes
on US, they discouragingly lost 42% of patients to follow-up
within 5 years. This demonstrates the trouble with compliance
over long-term follow-up and opens the door for malignant
transformation to slip by.

Our study identified three characteristics of the pre-operative
ultrasound that were statistically significant risk factors for the
presence of neoplasia. Vascularity and liver invasion were
verified as common sense risk factors. Additionally, we found
that not only was maximum diameter greater than or equal to
10 mm statistically significant but expanding the size criteria to
6 mm or larger also maintained significance. Importantly, 3.7%
of PLGs≤10 mm were malignant in our series. A review of the
literature confirms this finding within small polyps. Up to 13%
of PLGs less than 10 mm in maximum diameter are
neoplastic.9,15,17,19,23,24 We also identified three potentially
malignant adenomas (3.7%) that were between 6 and 10 mm.
Due to these reasons, we recommend strong consideration for
cholecystectomy for any polyp greater than 6 mm. Addition-
ally, any polyp that demonstrates vascularity or invasion is
symptomatic or is present in a patient with a history of PSC
requires removal. If the patient and surgeon elect for
observation rather than operation, then close follow-up with
serial ultrasound should be performed. Any growth during this
follow-up period is an indication for removal due to the
potential for malignant transformation.

Given the low morbidity of cholecystectomy and the
high mortality of gallbladder cancer, we feel that this

approach is justified.25 Additionally, it saves the labor-
intensive and costly follow-up period. Recommending a
follow-up schedule is problematic as it has been reported to
be anywhere from 3 to 12 months.7,26,27 The difficulty lays
in that the rate of transformation from benign to dysplastic
adenomas and eventually to malignancy is unknown and
likely takes years.

US technology is improving, but over half of our study
population had a discrepancy between the pre-operative US
and the final pathology. Most of these were related to over
diagnosing a PLG when one was not present. We hypothe-
size that the US probes were picking up small mucosal folds
or misdiagnosing gallstones that did not have posterior
shadowing or were immobile. As has been shown, PLG
diameter is an important risk factor for the presence of a true
polyp. However, 28% of PLG diameters were misrepre-
sented by at least 4 mm. US can over- and underestimate
maximum diameter, and therefore, size assessments can be
misleading. US is therefore unable to reliably distinguish
between non-neoplastic and neoplastic PLGs.

This is the first paper to systematically compare the pre-
operative US characteristics of a PLG to its post-operative
pathological analysis. Prior studies have involved pre-
operative US but look exclusively at the maximum
diameter of the PLG based on gross pathological exam.
We believe that our method is a more valid assessment. Our
goal is to define which patients require cholecystectomy
pre-operatively in contrast to defining which patients
should have undergone cholecystectomy once the specimen
has been removed.

Our series further corroborates the adenoma to carcinoma
sequence. The pathological analysis demonstrated benign
adenomas, dysplastic adenomas with low- and high-grade
dysplasia, and adenocarcinoma. All dysplastic lesions were
associated with adenomatous changes. Additionally, one of
the three adenocarcinomas was in the presence of high-grade
dysplasia within a papillary adenoma.

Contrast-enhanced US has recently been reported for
evaluation of the gallbladder. A contrast agent is injected
intravenously, which allows for increased reflectivity of
blood and enhanced spectral and color Doppler signals.
There is enhanced visualization of the vascular supply to
the PLG with an associated increased sensitivity in
diagnosing gallbladder lesions. Unfortunately, the ability
to differentiate benign frommalignant polyps was limited.14,28

Additionally, EUS can increase the imaging detail in order
to help differentiate benign and malignant polyps. How-
ever, the sensitivity was low at 77.8%.11 EUS also
requires specialized endoscopy services, which are not
available at all institutions.

This was a retrospective review with inherent associated
difficulties. The contributing radiologist reviewed 79% of
the US studies, but the remaining data were extracted from
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the original radiology report, which did not necessarily
contain all the analyzed information. Additionally, the PLG
tended to be an incidental finding and therefore may have
been imaged in a more cursory fashion. Lastly, there may be
a selection bias in that all of the patients underwent surgical
resection. However, these patients were identified in a
similar fashion to how a primary care provider would
discover PLGs, either as an incidental finding or as a
potential cause for the patient’s symptomatology. Despite
these limitations, we believe that our conclusions are valid.

Conclusion

Gallbladder adenocarcinoma is a deadly disease, with early
surgical resection as the only chance for cure. It is
imperative to maintain vigilance in differentiating non-
neoplastic from neoplastic PLGs so potentially lethal cases
are identified early. There are known risk factors that
increase the likelihood of malignancy in a PLG, but no
definitive criteria have been identified. Maximum diameter
is the most distinguishing characteristic and has been
traditionally set at 10 mm based on the pre-operative
ultrasound, but this was supported by post-operative
histopathologic analysis. To date, all reported malignant
PLGs have been 6 mm or greater, and up to 22% of PLGs≤
10 mm are neoplastic based on pre-operative US in our
study and gross pathological analysis in others. As we have
shown, it is impossible to definitively differentiate non-
neoplastic from neoplastic PLGs based on current imaging
technology. In order to allow for the inherent discrepancies
and to capture the vast majority of neoplastic PLGs, we
recommend strong consideration for gallbladder resection
to include PLGs with a maximum diameter of 6 mm or
greater based on the pre-operative US in addition to all
patients with PSC and any patient in whom diligent long-
term follow-up cannot be completed. We also continue to
offer cholecystectomy for lesions that demonstrate growth,
vascularity, invasion, or symptoms.

References

1. Bergdahl L. Gallbladder carcinoma first diagnosed at microscopic
examinations of gallbladders removed for presumed benign
disease. Ann Surg. 1980;191:19–22. doi:10.1097/00000658-
198001000-00004.

2. Yamaguchi K, Enjoji M. Carcinoma of the gallbladder: a
clinicopathology of 103 patients and a newly proposed staging.
Cancer. 1988;62:1425–1432. doi:10.1002/1097-0142(19881001)
62:7<1425::AID-CNCR2820620730>3.0.CO;2-T.

3. Shirai Y, Yoshida K, Tsukada K, Muto T. Inapparent carcinoma of
the gallbladder: an appraisal of a radical second look operation

after simple cholecystectomy. Ann Surg. 1992;215:326–331.
doi:10.1097/00000658-199204000-00004.

4. Bivins BA, Meeker WA, Weiss DL, Griffen WO. Carcinoma is situ
of the gallbladder: a dilemma. Soutern Med J. 1975;68:297–300.

5. Okamoto M, Okamoto H, Kitahara F, Kobayashi K, Karikome K,
Miura K et al. Ultrasonographic evidence of association of polyps
and stones with gallbladder cancer. Am J Gastroenterol. 1999;94
(2):446–450. doi:10.1111/j.1572-0241.1999.875_d.x.

6. Kozuka S, Tsubone M, Yasui A, Hachisuka K. Relation of
adenoma to carcinoma in the gallbladder. Cancer. 1982;50:2226–
2234. doi:10.1002/1097-0142(19821115)50:10<2226::AID-
CNCR2820501043>3.0.CO;2-3.

7. Aldridge MC, Bismuth H. Gallbladder cancer: the polyp-cancer se-
quence. Br J Surg. 1990;77(4):363–364. doi:10.1002/bjs.1800770403.

8. Meyers RP, Shaffer EA, Beck PL. Gallbaldder polyps: epidemi-
ology, natural history and management. Can J Gastroenterol.
2002;16:187–194.

9. Terzi C, Sokmen S, Seckin S, Albayrak L, Ugurlu M. Polypoid
lesions of the gallbladder: report of 100 cases with special
reference to operative indications. Surgery. 2000;127:622–627.
doi:10.1067/msy.2000.105870.

10. Chattopadhyay D, Lochan R, Gopinath BR, Wynne KS. Outcome
of gallbladder polypoidal lesions detected by transabdominal
ultrasound scanning: a nine year experience. World J Gastro-
enterol. 2005;11(14):2171–2173.

11. Sadamoto Y, Oda S, TanakaM, Harada N, Kubo H, Eguchi T et al. A
useful approach to the differential diagnosis of small polypoid lesions
pf the gallbladder, utilizing an endoscopic ultrasound scoring system.
Endoscopy. 2002;34(12):959–965. doi:10.1055/s-2002-35859.

12. Akatsu T, Aiura K, Shimazu M, Ueda M, Wakabyashi G, Tanabe
M et al. Can endoscopic ultrasonography differentiate non lastic
from neoplastic gallbladder polyps? Dig Dis Sci. 2006;51(2):416–
421. doi:10.1007/s10620-006-3146-7.

13. Choi WB, Lee SK, Kim MH, Seo DW, Kim HJ, Kim DI et al. A
new strategy to predict the neoplastic polyps of the gallbladder
based on a scoring system using EUS. Gastrointest Endosc.
2000;52:372–379. doi:10.1067/mge.2000.108041.

14. Numata K, Oka H, Morimoto M, Sugimori K, Kunisaki R,
Nihonmatsu H et al. Differential diagnosis of gallbladder diseases
with contrast-enhanced harmonic gray scale ultrasonography. J
Ultrasound Med. 2007;26:763–774.

15. Koga A, Watanabe K, Fukuyama T, Takiguchi S, Nakayama F.
Diagnosis and operative indications for polypoid lesions of the
gallbladder. Arch Surg. 1988;123(1):26–29.

16. Yang HL, Sun YG, Wang Z. Polypoid lesions of the gallbladder:
diagnosis and indications for surgery. Br J Surg. 1992;79:227–
229. doi:10.1002/bjs.1800790312.

17. Kubota K, Bandai Y, Noie T, Ishizaki Y, Masanori T, Makuuchi M.
How should polypoid lesions of the gallbladder be treated in the era
of laparoscopic cholecystectomy? Surgery. 1995;117(5):481–487.
doi:10.1016/S0039-6060(05)80245-4.

18. Ishikawa O, Ohhigashi H, Imaoka S et al. The difference in
malignancy between pedunculated and sessile polypoid lesions of
the gallbladder. Am J Gastroenterol. 1988;84:1386–1390.

19. Sugiyama M, Atomi Y, Kuroda A, Muto T, Wada N. Large
cholesterol polyps of the gallbladder: diagnosis by means of US
and endoscopic US. Radiology. 1995;196:493–497.

20. Moriguchi H, Tazawa J, Hayashi Y, Takenawa H, Nakayama E,
Marumo F et al. Natural history of polypoid lesions in the gall
bladder. Gut. 1996;39:860–862. doi:10.1136/gut.39.6.860.

21. Csendes A, Burgos AM, Csendes P, Smok G, Rojas J. Late
follow-up of polypoid lesions of the gallbladder smaller than 10
mm. Ann Surg. 2004;234(5):657–660. doi:10.1097/00000658-
200111000-00011.

24 J Gastrointest Surg (2009) 13:19–25

http://dx.doi.org/10.1097/00000658-198001000-00004
http://dx.doi.org/10.1097/00000658-198001000-00004
http://dx.doi.org/10.1002/1097-0142(19881001)62:7&<1425::AID-CNCR2820620730>3.0.CO;2-T
http://dx.doi.org/10.1002/1097-0142(19881001)62:7&<1425::AID-CNCR2820620730>3.0.CO;2-T
http://dx.doi.org/10.1097/00000658-199204000-00004
http://dx.doi.org/10.1111/j.1572-0241.1999.875_d.x
http://dx.doi.org/10.1002/1097-0142(19821115)50:10<2226::AID-CNCR2820501043>3.0.CO;2-3
http://dx.doi.org/10.1002/1097-0142(19821115)50:10<2226::AID-CNCR2820501043>3.0.CO;2-3
http://dx.doi.org/10.1002/bjs.1800770403
http://dx.doi.org/10.1067/msy.2000.105870
http://dx.doi.org/10.1055/s-2002-35859
http://dx.doi.org/10.1007/s10620-006-3146-7
http://dx.doi.org/10.1067/mge.2000.108041
http://dx.doi.org/10.1002/bjs.1800790312
http://dx.doi.org/10.1016/S0039-6060(05)80245-4
http://dx.doi.org/10.1136/gut.39.6.860
http://dx.doi.org/10.1097/00000658-200111000-00011
http://dx.doi.org/10.1097/00000658-200111000-00011


22. Collett JA, Allan RB, Chisholm RJ, Wilson IR, Burt MJ,
Chapman BA. Gallbladder polyps: prospective study. J Ultra-
sound Med. 1998;17:207–211.

23. Tsuchiya Y, Uchimura M. collective review of 503 cases of small
polypoid lesions (less than 20 mm in maximum diameter) of the
gallbladder: size distribution in various diseases and the depth of
carcinomatous invasion. Jpn J Gastroenterol. 1986;83:2086–2087.
Japanese.

24. Sun XJ, Shi JS, Han Y, Wang JS, Ren H. Diagnosis and treatment
of polypoid lesions of the gallbladder: report of 194 cases.
Hepatobiliary Pancreat Dis Int. 2004;3:591–594.

25. Adamsen S, Hansen OH, Funch-Jensen P, Schulze S, Stage JG,
Wara P. Bile duct injury during laparoscopic cholecystectomy: a
prospective nationwide series. J Am Coll Surg. 1997;184
(6):571–578.

26. Tublin ME. Question and answer. AJR. 2001;177:467.
27. Mangel AW. Management of gallbladder polyps. South Med J.

1997;90(5):481–483.
28. Inoue T, Kitano M, Kudo M, Sakamoto H, Kawasaki T, Maekawa

YC. Diagnosis of gallbladder diseases by contrast-enhanced phase-
inversion harmonic ultrasonography. US Med Biol. 2007;33:353–
361. doi:10.1016/j.ultrasmedbio.2006.09.003.

J Gastrointest Surg (2009) 13:19–25 2525

http://dx.doi.org/10.1016/j.ultrasmedbio.2006.09.003

	Comparison of Surgically Resected Polypoid Lesions of the Gallbladder to their Pre-operative Ultrasound Characteristics
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


