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Endoscopic ultrasound (EUS) has a high spatial resolution that can improve the diagnosis of GB polypoid lesions,
GB wall thickness, and GB carcinoma staging. Vascularity can be evaluated using contrast-enhancing agents.
Therefore, contrast-enhanced EUS may be useful for the differential diagnosis of GB lesions. However, the

evidence of their effectiveness is still limited, and further studies are required in this area to establish its

usefulness.
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EUS-guided fine-needle aspiration (EUS-FNA)

| 1. Introduction

Gallbladder (GB) diseases are relatively common and represent a variety of lesions including gallstones,
cholesterol polyps, adenomyomatosis (ADM), and GB carcinoma. The most common disease is gallstones,
affecting 10-15% of the adult population in the USA I, GB polyps have an estimated prevalence of approximately
5% in the global population 2[4l while GB carcinoma has an incidence of approximately 0.4 and 27 per 100,000
and in 100,000 people, respectively . Northern India, Korea, Japan, and Central/Eastern Europe including
Slovakia, Czech Republic, and Slovenia have also reported a higher prevalence than the worldwide average 8. In

contrast, GB carcinoma is rare in the western world (USA, UK, Canada, Australia, and New Zealand) [,

Endoscopic ultrasound (EUS) has a high spatial resolution that can improve the diagnosis of GB polypoid lesions,
GB wall thickness, and GB carcinoma staging. Vascularity can be evaluated using contrast-enhancing agents.
Therefore, contrast-enhanced EUS may be useful for the differential diagnosis of GB lesions. However, the
evidence of their effectiveness is still limited, and further studies are required in this area to establish its
usefulness. EUS combined with fine-needle aspiration has played an increasing role in providing a histological
diagnosis of GB tumors in addition to GB wall thickness. The role of EUS in the diagnosis of GB lesions has been
demonstrated in many studies, and this review aims to summarize the role of EUS in the diagnosis of GB

pathologies.

| 2. Differential Diagnosis of GB Lesions
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GB lesions are broadly divided into protuberant lesions and wall-thickening lesions I8!, Protuberant lesions are
defined as a focal elevation or a protrusion that can be distinguished from the surrounding mucosa L1911,
Protuberant lesions are a comprehensive category that includes various diseases (Table 1). Protuberant lesions
are first divided into two types (i.e., neoplastic and non-neoplastic protuberant lesions). Neoplastic protuberant
lesions include adenomas and malignant lesions (e.g., GB carcinomas). However, non-neoplastic protuberant
lesions include cholesterol polyps, inflammatory polyps, localized ADM, and hyperplasia. Neoplastic polypoid

lesions should be treated by surgical resection, while non-neoplastic polypoid lesions can be observed serially.

Table 1. Classification of GB protuberant lesions.

Neoplastic Adenoma Carcinoma
cholesterol polyp hyperplastic polyp
Protuberant lesions
non-neoplastic inflammatory polyp fibrous polyp
metaplastic polyp adednomyomatosis

Moreover, wall-thickening lesions denote lesions in which the GB wall is diffusely thickened. GB wall-thickening is

defined as the GB wall measuring >4 mm and can be the result of various processes (Table 2) (121,

Table 2. Classification of GB wall-thickening lesions.

Neoplastic Cacinoma Lymphoma
acute cholecystitis

inflammation chronic cholecystitis
GB wall-thickening
lesions non- xanthogranulomatous cholecystitis
neoplastic
adenomyomatosis
hyperplasia . '
hyperplasia accompanying anomalous
pancreaticobiliary junction

2.1. Differential Diagnosis of GB Protuberant Lesions

Several studies have evaluated EUS in the differential diagnosis of GB protuberant lesions [13][141[15][16][17][18][19][20]
The differential diagnosis for neoplastic and non-neoplastic lesions is based on size, number, morphology, surface
contour, internal echotexture, and internal structure (Table 3). Among these findings, classifying them into
pedunculated or sessile (broad-based) types is very important. Most pedunculated lesions are benign, and
cholesterol polyps are the most common. Multiple polyps measuring <10 mm are highly likely to be cholesterol
polyps 2. However, malignant tumors are included in rare cases. These lesions are frequently incidental findings
during abdominal examinations, and precisely distinguishing benign lesions from malignancies is important. EUS

can visualize the layered structure of the GB and provide high-resolution images using high ultrasound
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frequencies. The characteristic findings of cholesterol polyps on EUS are a deeply notched granular surface and
morular morphology. The internal echo is rough or granular, and highly echogenic punctiform foci reflecting
cholesterolosis are visible (Figure 1) 28, Peduncles are thin. Thus, they are often unobserved even on EUS 17,
Akatsu et al. 18 described the presence of hyperechoic spots, and multiple microcysts were important indicators of
non-neoplastic lesions. Kimura et al. 13 described a granular contour, and a spotty internal echo pattern in the
pedunculated polypoid lesions indicated benign pathology.

Figure 1. Cholesterol polyp. (a) EUS shows a cholesterol polyp as a granular-surfaced pedunculated lesion. The
internal echo is heterogeneous with a hyperechoic spot (arrow). (b) Photograph of the gross pathologic specimen

after cholecystectomy shows a yellowish polyp. (¢) H-E stain of the specimen demonstrates an aggregation of
foamy cells under the epithelium.

Table 3. EUS features of major GB protuberant lesions.

Size Pedunculation Morpholigy Surface Internal Echo
deeply
<10 rough or granular
Cholesterol polyp pedunculated morular notched .
mm hyperechoic spots
granular
. =210 papillated or uniform low
Hyperplastic pol edunculated smooth .
yperp polyp mm P lobulated echogenicity
no relatively multiple anechoic
Adenomyomatosis fixed sessile oval smooth or aresa
size granular comet tail artifact
nodular or homogenegusly
5-20 pedunculated or . isoechoic
Adenoma oval relatively . . .
mm subpedunculated multiple microcystic
smooth
spaces
heterogeneously
. =10 sessile > oval or nodular or dense echogenic
Carcinoma . .
mm pedunculated irregular smooth hypoechoic areas at
the cores

EUS shows an adenoma as a homogeneously isoechoic pedunculated or subpedunculated mass with a nodular or

relatively smooth surface and an adenocarcinoma (pedunculated type) as a heterogeneously echogenic
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pedunculated mass with a nodular or smooth surface (Figure 2) 1822l Differentiation between adenomas and
adenocarcinomas based on imaging is considered difficult. Thus, Cho et al. focused on relatively hypoechoic areas
at the cores of the polyps, reporting the presence of such hypoechoic cores on EUS to be a strong predictive factor
for neoplastic polyps. The overall accuracy of EUS in differentiating neoplastic from non-neoplastic lesions is 86.5—
97% 13I8l The accuracy of EUS in differentiating neoplastic from non-neoplastic polypoid lesions <10 mm was

reported to be low 14, Moreover, EUS is considered useful for guiding the treatment of larger pedunculated polyps
L)

Figure 2. Pedunculated GB carcinoma. (a) TUS image shows a relatively smooth surface, solid internal
echogenicity polyp, but TUS does not depict the nature of the base of the lesion. (b) EUS image shows a

pedunculated lesion. This lesion was GB adenocarcinoma with invasion depth pTla (M) as a result of surgery.

EUS scoring systems have been proposed to differentiate between non-neoplastic and neoplastic GB protuberant
lesions to aid diagnosis. Sadamoto et al. 23 reported the usefulness of an EUS score based on a coefficient of
multivariate analysis: score = (maximum diameter in millimeter) + (internal echo pattern score; heterogeneous = 4,
homogeneous = 0) + (hyperechoic spot score; present = -5, absence = 0). The sensitivity and specificity were
77.8% and 82.7%, respectively, in the differential diagnosis of neoplastic and non-neoplastic polyps using a cutoff
score of >12. Choi et al. [24 have proposed another EUS scoring system for differential diagnosis of GB lesions
between 5 and 15 mm based on layer structure, echo patterns, polyp margin, presence of a stalk, and the number

of polyps. Moreover, the sensitivity and specificity were 81% and 86%, respectively, using a cutoff score of six.

Moreover, sessile lesions include localized ADM, carcinomas, and debris. Sessile GB carcinomas present with
irregular internal echoes that are equal to or slightly hypoechoic to the liver parenchyma by EUS. Early GB

carcinomas may be often accompanied by thickening of the inner hypoechoic layer around the main protuberant
lesion [231126],

EUS can visualize localized ADM as a sessile polypoid lesion with small cystic areas corresponding to the
proliferation of Rokitansky—Aschoff sinuses (RAS; Figure 3) [18. Comet tail artifacts are also occasionally observed

owing to multipath reflection from RAS or intramural calculi. Several cases of GB carcinoma concomitant with ADM
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have been recently reported [27[281[29[30131] Therefore, the possibility of concomitant GB carcinoma with ADM in

sessile lesions with multiple microcysts should be kept in mind.

Figure 3. EUS image ADM (localized type). EUS shows localized ADM as a sessile polypoid lesion with anechoic

areas (arrow) corresponding to RAS proliferation. The surface is relatively smooth.
2.2. Differential Diagnosis of GB Wall-Thickening Lesions

GB wall-thickening can be associated with a myriad of disorders. Therefore, GB wall-thickening poses difficulty in
differentiating between benign processes (e.g., inflammation and malignant tumor). Thus, distinguishing early-
stage cancer from benign wall-thickening of GB is important B2, The contour of the lesion, patterns of wall
thickness, intramural cystic space, and patterns of GB wall enhancement are used as differential points (Table 4).

EUS can better define the characteristics of GB wall-thickening.

Table 4. EUS features of major GB wall-thickening lesions.
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Acute Cholecystitis

Adenomyomatosis

Xanthogranulomatous
cholecystitis

Hyperplasia accompanying

anomalous pancreaticobiliary
junction

Carcinoma

Extent

diffuse

focal or
diffuse

focal or
diffuse

diffuse

focal >

diffuse
thickness >

10 mm

Surface

Structure of

Lumen

smooth

smooth

smooth

smooth

Irregular or
papillated

Internal Stricture

no distinctive findings

multiple anechoic areas
comet tail artifact

mixed hyperechoic and
hypoechoic echotexture

uniform
hypoechogenicity

uneven
hypoechogenicity

Layer
Structure

preserved
Sonolucent
layer,
striations

preserved

irregular or
disrupted

preserved

irregular or
disrupted

(in advance
lesions)

ADM, but

there are microcysts with bright echoes arising from the cystic spaces. The thickened wall has a smooth surface

but occasionally exhibits surface irregularity, reflecting hyperplastic changes. A key point in its diagnosis is the

confirmation of the presence of cystic anechoic spots reflecting RAS inside the thickened wall (Figure 4) 171,
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Figure 4. EUS image of ADM (diffuse type). The GB wall is diffusely thickened, and the layers of a thickened GB

wall are preserved. Some anechoic areas (arrows) are visualized in the GB thickened wall.

Xanthogranulomatous cholecystitis (XGC) is an uncommon disease involving chronic GB inflammation. Its clinical
presentation is like that of cholecystitis, making it very difficult to distinguish from GB carcinoma because of marked
tissue-destructive changes. In addition, imaging findings resemble those of GB carcinomas. EUS can sometimes
visualize hyperechoic nodules in the GB wall, probably representing XGC. However, differentiation between benign
and malignant types based on EUS alone is frequently difficult 331, A report also exists that EUS-FNA was useful for

preoperative differential diagnosis between GB carcinoma and XGC [34],

Epithelial height is increased, cellular proliferative activity is accelerated, and a mechanism from hyperplasia to
dysplasia and carcinoma is speculated in hyperplasia of the gallbladder mucous membrane accompanying
anomalous pancreaticobiliary junction because anomalous pancreaticobiliary junction permits reflux of pancreatic
juice into the bile duct. EUS can delineate abnormal connections between pancreatobiliary ducts as clearly as
endoscopic retrograde cholangiopancreatography 2. GB lesions should be suspected to be malignant when EUS

shows abnormal connections between pancreatobiliary ducts (Figure 5).
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Figure 5. GB carcinoma is associated with pancreaticobiliary maljunction without biliary dilatation. (a) EUS shows
the bile duct (arrowhead) and main pancreatic duct (arrow) communicated inside the pancreas. (b) EUS shows the
irregular GB wall-thickening on fundus without wall layer structure disruption. (c1,c2) H-E stain of the specimen

demonstrates adenocarcinoma with tumor in situ stage.

Differentiation from GB ADM and chronic cholecystitis is problematic in wall-thickening-type GB carcinoma.
However, the mucous membrane is irregular or papillated, thickened areas do not have a uniform thickness, and
the layered structure is ill-defined in GB carcinoma. Furthermore, microcysts and comet tail artifacts reflecting RAS
are usually not observed. Mizuguchi et al. B8 reported that the loss of multiple layer patterns of the GB wall
demonstrated by EUS was the most specific finding in diagnosing GB carcinoma. Kim et al. 27 noted that EUS
findings of GB wall thickness exceeding 10 mm and hypoechoic internal echogenicity as independent predictive

factors for neoplasm. However, differentiating malignant lesions from benign GB wall-thickening remains difficult.

| 3. Contrast-Enhanced EUS

Contrast-enhanced EUS has been used to improve diagnostic accuracy based on the different levels of vascularity
and blood flow that are found across different pathologic processes. Limited studies of contrast-enhanced EUS
exist in the differential diagnosis of GB polyps or GB wall-thickening while many studies using contrast-enhanced
EUS imaging have focused on pancreatic lesions. Hirooka et al. [38 reported that enhancement was observed in
GB adenocarcinomas by contrast-enhanced endoscopic ultrasonography using sonicated albumin, but not in
adenosquamous carcinomas and cholesterol polyps. They also reported that the depth of tumor invasion was
assessed accurately in 11 of 14 cases (78.6%) in noncontrast EUS, while the assessment was accurate in 13 of 14
cases (92.9%) using contrast-enhanced EUS (Table 6). Latter studies were based on the second-generation
contrast agents (e.g., SonoVue® and Sonazoid®). The perfusion patterns were classified as diffuse enhancement,
perfusion defect, and without enhancement in a contrast-enhanced harmonic EUS study by Choi et al. B2, The
vessels were categorized as regular spotty, irregular, or no vessels. This study reported that the presence of
irregular vessel pattern and the perfusion defect on contrast-enhanced EUS can diagnose GB carcinomas in GB
polyps measuring at least 10 mm with a sensitivity and specificity of 93.5% and 93.2%, respectively, versus 90.0%

and 91.1% for conventional EUS. Kamata et al. 49 also reported that GB carcinoma was characterized by irregular
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vessels in the vascular image and heterogeneous enhancement in the perfusion image (Figure 7). The sensitivity,
specificity, and accuracy for the diagnosis of carcinoma on contrast-enhanced harmonic EUS was 90%, 98%, and

96%, respectively, in this study.

(© @y (d2)

Figure 7. GB carcinoma. (a) Conventional EUS shows elevated lesions with conspicuous surface irregularities
(arrowheads) observed in the gallbladder body. A hypoechoic region is observed in the deep part of the lesion
(arrow), and the outer hyperechoic layer is also irregular, suggesting infiltration into the subserosal layer. (b) The
contrast-enhanced harmonic EUS image after the injection of Sonazoid® shows that lesions in the gallbladder body
(arrow) have a strong heterogeneous staining effect from the early stage of contrast enhancement. (Left contrast-
enhanced harmonic mode, right B-mode) (c) Photograph of the gross pathologic specimen after cholecystectomy
shows that the papillary neoplasm with a maximum diameter of 55 mm is found from the body to the bottom of the
gallbladder. (d1,d2): H-E stain of the specimen demonstrates atypical epithelial cells grow papillary. Infiltration into
the subserosal layer is observed in a part of the deep part of the tumor with infiltration and hyperplasia of poorly

differentiated adenocarcinoma. (MP muscularis propria).

Table 6. The sensitivity and specificity on CH-EUS for the diagnosis of GB malignancy.

Author Year Study Design Patients Contrast Agent Sensitivity Specificity
Hirooka [38] 1998 retrospective 38 Albunex 0.79 0.54
Choi 89 2013 retrospective 90 SonoVue 0.94 0.93
Imazu [41] 2014 retrospective 36 Sonazoid 0.90 0.98
Sugimoto 42 2016 retrospective 24 Sonazoid 1.00 0.94
Kamata 49 2017 retrospective 125 Sonazoid 0.90 0.98
Leem [43] 2018 retrospective 145 SonoVue 0.97 0.55
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Author Year Study Design Patients Contrast Agent Sensitivity Specificity
Liang, X 24 2020 n[%]a-analysis 458 0.92 0.89 hickening
demonstrated Inhomogeneous enhancement as a strong predictive factor of malignant GB wall-thickening (Figure
8). The same study reported that overall sensitivity, specificity, and accuracy for diagnosing malignant GB wall-
thickening for EUS and contrast-enhanced EUS, respectively, were 83.3% versus 89.6%, 65% versus 98% (p <
0.001), and 73.1% versus 94.4% (p < 0.001).

Figure 8. EUS image of GB carcinoma. Irregular wall-thickening of the GB (arrowhead) is observed. In the
conventional EUS image (right), a structure is found inside the GB and the lumen is unknown. The contrast-
enhanced harmonic image 21 s after the injection of Sonazoid® (left) shows heterogeneous enhancement in the
thickened wall (arrowhead). The structure inside the GB is not enhanced and can be diagnosed as biliary sludge

(arrow) rather than a neoplasm.

Xue Liang and Xiang Jing [44] reported a meta-analysis of contrast-enhanced ultrasound and contrast-enhanced
harmonic EUS (CH-EUS) for the diagnosis of GB malignancy. The pooled sensitivities of CH-EUS and specificities
were 0.92 and 0.89 (Table 6), respectively, in this meta-analysis. On CH-EUS, the heterogeneous enhancement

could be indicative of malignant lesions with a sensitivity and specificity of 0.94 and 0.92, respectively.

However, further accumulation of knowledge is desired because no large-scale study on contrast-enhanced

harmonic EUS in GB diseases to date.

References

1. Stinton, L.M.; Shaffer, E.A. Epidemiology of gallbladder disease: Cholelithiasis and cancer. Gut
Liver 2012, 6, 172-187.

https://encyclopedia.pub/entry/15155 10/14



Endoscopic Ultrasound in the Diagnosis of Gallbladder Lesions | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

. Segawa, K.; Arisawa, T.; Niwa, Y.; Suzuki, T.; Tsukamoto, Y.; Goto, H.; Hamajima, E.; Shimodaira,

M.; Ohmiya, N. Prevalence of gallbladder polyps among apparently healthy Japanese:
Ultrasonographic study. Am. J. Gastroenterol. 1992, 87, 630—-633.

. Okamoto, M.; Okamoto, H.; Kitahara, F.; Kobayashi, K.; Karikome, K.; Miura, K.; Matsumoto, Y.;

Fujino, M.A. Ultrasonographic evidence of association of polyps and stones with gallbladder
cancer. Am. J. Gastroenterol. 1999, 94, 446-450.

. Lin, W.R.; Lin, D.Y.; Tai, D.l.; Hsieh, S.Y.; Lin, C.Y.; Sheen, I.S.; Chiu, C.T. Prevalence of and risk

factors for gallbladder polyps detected by ultrasonography among healthy Chinese: Analysis of 34
669 cases. J. Gastroenterol. Hepatol. 2008, 23, 965—-9609.

. Kanthan, R.; Senger, J.L.; Ahmed, S.; Kanthan, S.C. Gallbladder Cancer in the 21st Century. J.

Oncol. 2015, 2015, 967472.

. Lai, C.H.; Lau, W.Y. Gallbladder cancer—A comprehensive review. Surgeon 2008, 6, 101-110.

. Vijayakumar, A.; Vijayakumar, A.; Patil, V.; Mallikarjuna, M.N.; Shivaswamy, B.S. Early diagnosis

of gallbladder carcinoma: An algorithm approach. ISRN Radiol. 2013, 2013, 239424.

. Okaniwa, S. Everything you need to know about ultrasound for diagnosis of gallbladder diseases.

J. Med. Ultrason. 2021, 48, 145-147.

. Okaniwa, S. How Can We Manage Gallbladder Lesions by Transabdominal Ultrasound?

Diagnostics 2021, 11, 784.

Terzi, C.; S6kmen, 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.

Mellnick, V.M.; Menias, C.O.; Sandrasegaran, K.; Hara, A.K.; Kielar, A.Z.; Brunt, E.M.; Doyle,
M.B.; Dahiya, N.; Elsayes, K.M. Polypoid lesions of the gallbladder: Disease spectrum with
pathologic correlation. Radiographics 2015, 35, 387-399.

van Breda Vriesman, A.C.; Engelbrecht, M.R.; Smithuis, R.H.; Puylaert, J.B. Diffuse gallbladder
wall thickening: Differential diagnosis. AJR Am. J. Roentgenol. 2007, 188, 495-501.

Sugiyama, M.; Atomi, Y.; Yamato, T. Endoscopic ultrasonography for differential diagnosis of
polypoid gall bladder lesions: Analysis in surgical and follow up series. Gut 2000, 46, 250—-254.

Cheon, Y.K.; Cho, W.Y,; Lee, T.H.; Cho, Y.D.; Moon, J.H.; Lee, J.S.; Shim, C.S. Endoscopic
ultrasonography does not differentiate neoplastic from non-neoplastic small gallbladder polyps.
World J. Gastroenterol. 2009, 15, 2361-2366.

Kimura, K.; Fujita, N.; Noda, Y.; Kobayashi, G.; Ito, K. Differential diagnosis of large-sized
pedunculated polypoid lesions of the gallbladder by endoscopic ultrasonography: A prospective
study. J. Gastroenterol. 2001, 36, 619-622.

https://encyclopedia.pub/entry/15155 11/14



Endoscopic Ultrasound in the Diagnosis of Gallbladder Lesions | Encyclopedia.pub

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Azuma, T.; Yoshikawa, T.; Araida, T.; Takasaki, K. Differential diagnosis of polypoid lesions of the
gallbladder by endoscopic ultrasonography. Am. J. Surg. 2001, 181, 65-70.

Tanaka, K.; Katanuma, A.; Hayashi, T.; Kin, T.; Takahashi, K. Role of endoscopic ultrasound for
gallbladder disease. J. Med. Ultrason. 2021, 48, 187-198.

Akatsu, T.; Aiura, K.; Shimazu, M.; Ueda, M.; Wakabayashi, G.; Tanabe, M.; Kawachi, S.; Kitajima,
M. Can endoscopic ultrasonography differentiate nonneoplastic from neoplastic gallbladder
polyps? Dig. Dis. Sci. 2006, 51, 416-421.

Cho, J.H.; Park, J.Y.; Kim, Y.J.; Kim, H.M.; Kim, H.J.; Hong, S.P.; Park, S.W.; Chung, J.B.; Song,
S.Y.; Bang, S. Hypoechoic foci on EUS are simple and strong predictive factors for neoplastic
gallbladder polyps. Gastrointest. Endosc. 2009, 69, 1244-1250.

Lee, J.S.; Kim, J.H.; Kim, Y.J.; Ryu, J.K.; Kim, Y.T.; Lee, J.Y.; Han, J.K. Diagnostic accuracy of
transabdominal high-resolution US for staging gallbladder cancer and differential diagnosis of
neoplastic polyps compared with EUS. Eur. Radiol. 2017, 27.

Christensen, A.H.; Ishak, K.G. Benign tumors and pseudotumors of the gallbladder. Report of 180
cases. Arch. Pathol. 1970, 90, 423—-432.

Cocco, G.; Basilico, R.; Delli Pizzi, A.; Cocco, N.; Boccatonda, A.; D’Ardes, D.; Fabiani, S.;
Anzoletti, N.; D’Alessandro, P.; Vallone, G.; et al. Gallbladder polyps ultrasound: What the
sonographer needs to know. J. Ultrasound. 2021, 24, 131-142.

Sadamoto, Y.; Oda, S.; Tanaka, M.; Harada, N.; Kubo, H.; Eguchi, T.; Nawata, H. A useful
approach to the differential diagnosis of small polypoid lesions of the gallbladder, utilizing an
endoscopic ultrasound scoring system. Endoscopy 2002, 34, 959-965.

Choi, W.B.; Lee, S.K.; Kim, M.H.; Seo, D.W.; Kim, H.J.; Kim, D.l.; Park, E.T.; Yoo, K.S.; Lim, B.C.;
Myung, S.J.; 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.

Okaniwa, S. Role of conventional ultrasonography in the diagnosis of gallbladder polypoid
lesions. J. Med. Ultrason. 2021, 48, 149-157.

Kimura, K.; Fujita, N.; Noda, Y.; Kobayashi, G.; Ito, K.; Horaguchi, J.; Takasawa, O. A case of
pedunculated polypoid cancer associated with flat-type cancer of the gallbladdeR. Dig. Endosc.
2005, 17, 93-96.

Kawarada, Y.; Sanda, M.; Mizumoto, R.; Yatani, R. Early carcinoma of the gallbladder,
noninvasive carcinoma originating in the Rokitansky-Aschoff sinus: A case report. Am. J.
Gastroenterol. 1986, 81, 61-66.

Kurihara, K.; Mizuseki, K.; Ninomiya, T.; Shoji, |.; Kajiwara, S. Carcinoma of the gall-bladder
arising in adenomyomatosis. Acta Pathol. Jpn. 1993, 43, 82-85.

https://encyclopedia.pub/entry/15155 12/14



Endoscopic Ultrasound in the Diagnosis of Gallbladder Lesions | Encyclopedia.pub

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Katoh, T.; Nakai, T.; Hayashi, S.; Satake, T. Noninvasive carcinoma of the gallbladder arising in
localized type adenomyomatosis. Am. J. Gastroenterol. 1988, 83, 670—-674.

Nabatame, N.; Shirai, Y.; Nishimura, A.; Yokoyama, N.; Wakai, T.; Hatakeyama, K. High risk of
gallbladder carcinoma in elderly patients with segmental adenomyomatosis of the gallbladder. J.
Exp. Clin. Cancer Res. 2004, 23, 593-598.

Kai, K.; Ide, T.; Masuda, M.; Kitahara, K.; Miyoshi, A.; Miyazaki, K.; Noshiro, H.; Tokunaga, O.
Clinicopathologic features of advanced gallbladder cancer associated with adenomyomatosis.
Virchows Arch. 2011, 459, 573-580.

Miyoshi, H.; Inui, K.; Katano, Y.; Tachi, Y.; Yamamoto, S. B-mode ultrasonographic diagnosis in
gallbladder wall thickening. J. Med. Ultrason. 2021, 48, 175-186.

Muguruma, N.; Okamura, S.; Okahisa, T.; Shibata, H.; Ito, S.; Yagi, K. Endoscopic sonography in
the diagnosis of xanthogranulomatous cholecystitis. J. Clin. Ultrasound. 1999, 27, 347-350.

Hijioka, S.; Mekky, M.A.; Bhatia, V.; Sawaki, A.; Mizuno, N.; Hara, K.; Hosoda, W.; Shimizu, Y.;
Tamada, K.; Niwa, Y.; et al. Can EUS-guided FNA distinguish between gallbladder cancer and
xanthogranulomatous cholecystitis? Gastrointest. Endosc. 2010, 72, 622—-627.

Mitake, M.; Nakazawa, S.; Naitoh, Y.; Kimoto, E.; Tsukamoto, Y.; Yamao, K.; Inui, K. Value of
endoscopic ultrasonography in the detection of anomalous connections of the pancreatobiliary
duct. Endoscopy 1991, 23, 117-120.

Mizuguchi, M.; Kudo, S.; Fukahori, T.; Matsuo, Y.; Miyazaki, K.; Tokunaga, O.; Koyama, T.;
Fujimoto, K. Endoscopic ultrasonography for demonstrating loss of multiple-layer pattern of the
thickened gallbladder wall in the preoperative diagnosis of gallbladder cancer. Eur. Radiol. 1997,
7, 1323-1327.

Kim, H.J.; Park, J.H.; Park, D.I.; Cho, Y.K.; Sohn, C.I.; Jeon, W.K.; Kim, B.l.; Choi, S.H. Clinical
usefulness of endoscopic ultrasonography in the differential diagnosis of gallbladder wall
thickening. Dig. Dis. Sci. 2012, 57, 508-515.

Hirooka, Y.; Naitoh, Y.; Goto, H.; Ito, A.; Hayakawa, S.; Watanabe, Y.; Ishiguro, Y.; Kojima, S.;
Hashimoto, S.; Hayakawa, T. Contrast-enhanced endoscopic ultrasonography in gallbladder
diseases. Gastrointest. Endosc. 1998, 48, 406—410.

Choi, J.H.; Seo, D.W.,; Choi, J.H.; Park, D.H.; Lee, S.S.; Lee, S.K.; Kim, M.H. Utility of contrast-
enhanced harmonic EUS in the diagnosis of malignant gallbladder polyps (with videos).
Gastrointest. Endosc. 2013, 78, 484—493.

Kamata, K.; Takenaka, M.; Kitano, M.; Omoto, S.; Miyata, T.; Minaga, K.; Yamao, K.; Imai, H.;
Sakurai, T.; Nishida, N.; et al. Contrast-enhanced harmonic endoscopic ultrasonography for
differential diagnosis of localized gallbladder lesions. Dig. Endosc. 2018, 30, 98-106.

https://encyclopedia.pub/entry/15155 13/14



Endoscopic Ultrasound in the Diagnosis of Gallbladder Lesions | Encyclopedia.pub

41. Imazu, H.; Mori, N.; Kanazawa, K.; Chiba, M.; Toyoizumi, H.; Torisu, Y.; Koyama, S.; Hino, S.;
Ang, T.L.; Tajiri, H. Contrast-enhanced harmonic endoscopic ultrasonography in the differential
diagnosis of gallbladder wall thickening. Dig. Dis. Sci. 2014, 59, 1909-1916.

42. Sugimoto, M.; Takagi, T.; Konno, N.; Suzuki, R.; Asama, H.; Hikichi, T.; Watanabe, K.; Waragai, Y.;
Kikuchi, H.; Takasumi, M.; et al. The efficacy of contrast-enhanced harmonic endoscopic
ultrasonography in diagnosing gallbladder cancer. Sci. Rep. 2016, 6, 25848.

43. Leem, G.; Chung, M.J.; Park, J.Y.; Bang, S.; Song, S.Y.; Chung, J.B.; Park, S.W. Clinical Value of
Contrast-Enhanced Harmonic Endoscopic Ultrasonography in the Differential Diagnosis of
Pancreatic and Gallbladder Masses. Clin. Endosc. 2018, 51, 80-88.

44. Liang, X.; Jing, X. Meta-analysis of contrast-enhanced ultrasound and contrast-enhanced
harmonic endoscopic ultrasound for the diagnosis of gallbladder malignancy. BMC Med. Inform.
Decis. Mak. 2020, 20, 235.

Retrieved from https://encyclopedia.pub/entry/history/show/35974

https://encyclopedia.pub/entry/15155 14/14



