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Abstract
Endoscopic ultrasonography (EUS) is considered a su-
perior investigation when compared to conventional 
ultrasonography for imaging gall bladder (GB) lesions 
as it can provide high-resolution images of small lesions 
with higher ultrasound frequencies. Examination of GB 
is frequently the primary indication of EUS imaging. 
Imaging during EUS may not remain restricted to one 
station and multi-station imaging may provide useful 
information. This review describes the techniques 
of imaging of GB by linear EUS from three different 
stations. The basic difference of imaging between the 
three stations is that effective imaging from station 1 is 
done above the neck of GB, from station 2 at the level 
of the neck of GB and from station 3 below the level of 
the neck of GB.

Key words: Gallbladder; Gallbladder cancer; Gallstones; 
Biliary sludge; Antrum; Duodenal bulb; Endoscopic 
ultrasound 
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Core tip: Endoscopic ultrasonography (EUS) is superior 
investigation than ultrasonography for imaging gall 
bladder (GB). Different techniques of imaging of GB 
by EUS have been described by different authors but a 
standard technique has not been specifically described. 
We herein discuss the techniques of imaging of GB by 
linear EUS from three different stations.
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INTRODUCTION
Imaging modalities used in evaluating gall bladder 
(GB) diseases include transabdominal ultrasonography 
(USG), endoscopic ultrasonography (EUS), computerized 
tomography, and magnetic resonance imaging[1,2]. 
Although USG is considered the gold standard for GB 
imaging, in view of providing high resolution images; 
EUS has been found to be better than USG for GB lesions 
imaging[3-6]. Different techniques of imaging by EUS have 
been described by different authors for GB imaging but a 
standardized technique has not been mentioned[7-10]. In 
view of close proximity of GB to the duodenum, usually 
EUS imaging is restricted to duodenum[11]. Usually, 
endosonographers performs GB imaging from multiple 
stations and the initial station of imaging differs among 
different endosonographers[12,13]. The present review 
elaborates the various methods of GB imaging by linear 
EUS.

APPLIED ANATOMY OF GB 
The GB lies on the visceral surface of the liver. The 
non-peritoneal upper surface of the GB is attached by 
connective tissue to a shallow fossa on the liver located 
between the right lobe and the quadrate lobe. The GB 
has three segments: The fundus, the body, and the left 
segment which is the infundibulum or neck. The fundus 
projects beyond the inferior margin of the liver, is 
covered completely in peritoneum and is in contact with 
the anterior abdominal wall. The body tapers towards 
the neck, which lies in the porta hepatis. The neck or 
infundibulum is hook-shaped and may show a pouch 
like dilation toward the right (Hartmann’s pouch). The 
neck turns sharply downward as it becomes continuous 
with the cystic duct. The mucous membrane of the 
cystic duct is raised up into a spiral fold that consists of 
five to ten irregular turns; it is continuous with a similar 
fold in the neck of the GB. 

TECHNIQUES OF IMAGING
The images included in this review were obtained 
utilizing the linear echoendoscope EG-3830 UT 
(Pentax, Tokyo, Japan), along with a Hitachi Avius 

processor (Hitachi, Tokyo, Japan). The EUS image 
orientation on screen was as follows: Monitor’s right 
side corresponds to the cranial and left to the caudal 
end of the patient. Rotation of the echo endoscope is 
the most crucial aspect to GB imaging. Majority of the 
movements are performed in a straight position of the 
echo endoscope, except during EUS imaging from first 
part of duodenum when the scope is in a J-shaped 
position. Proper right/left knobs movements along with 
in/out movement of the echo endoscope are utilized 
for adequate contact with the gastrointestinal wall for 
proper EUS imaging.

STATIONS OF IMAGING 
EUS of the GB can be done from the fundus of stomach, 
duodenal bulb, descending duodenum and antrum. The 
imaging from duodenal bulb and antrum are almost 
similar in appearance hence the description is restricted 
to three stations (Figure 1 and Table 1): (1) the fundus 
of stomach; (2) duodenal bulb and antrum; and (3) de-
scending duodenum.

Imaging from fundus of stomach/esophagogastric 
junction
The GB lies on the far side of screen between 6 to 9 
o’clock position. Movements near esophagogastric 
junction (40 cm) should be performed under direct 
vision to avoid the possibility of perforation. Initially, 
segment 2 and 3 portal vein tributaries are identified 
within the left lobe of liver. A clockwise rotation follows 
the tributaries which form the left branch of portal vein 
(PV). Further clockwise rotation traces the left branch 
of PV towards the liver hilum where it is joined by the 
right branch of PV. After the union the supraduodenal 
part of PV is seen as a curving vessel going from 9/11 
o’clock position to 4/6 o’clock position (Figure 2). The 
common bile duct (CBD) and GB are seen in the area 
beyond the curving part of PV in the left lower quadrant 
of screen (Figure 3). Initially, the CBD and neck of GB 
are identified just beyond the PV (Figure 4). Imaging 
of remaining part of GB can be done by following GB 
down from the fundic part of stomach. This follow down 
of GB is possible due to EUS probe movement along 

Station Home base structure Main position where gall 
bladder is seen

Part of biliary tract seen on 
clockwise rotation

Part of biliary tract seen on anti-
clockwise rotation

Station - 1: OG junction Joining of right branch 
of portal vein with left 
branch of portal vein

Beyond the curving part 
of portal vein between 6-8 

o’clock position 

Upper 1/3rd of CBD Neck of Gall Bladder, Fundus

Station - 2: Antrum of stomach/
duodenal bulb 

Portal vein, superior 
mesenteric vein 

Between 2-4 o’clock 
position

Lower 1/3rd of CBD Upper 1/3rd of CBD, neck of Gall 
Bladder and Fundus, left and 

right hepatic duct union
Station - 3: Descending duodenum Superior mesenteric 

vein
Between 9-11 o’clock 

position 
Pancreatic duct Middle and upper 1/3rd of CBD, 

neck of gall bladder and fundus, 
left and right hepatic duct union

CBD: Common bile duct.

Table 1  Imaging of gall bladder from three stations
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the lesser curvature along with combination of three 
smooth movements: (1) Pushing around 25 to 30 cm; 
(2) 90 degree clockwise rotation; and (3) up movement 
of up/down knob on echo endoscope for about 90 
degree. This combination of movements allows smooth 
pathway of EUS transducer along the lesser curvature 
and follows down the GB from neck towards the fundus 
of GB.

Imaging from antrum and duodenal bulb 
The GB lies close to the probe between 2 to 4 o’clock 
position. The imaging from the antrum is sometimes 

best done by pushing the echo endoscope from the body 
of stomach towards the pylorus with a hyperinflated 
balloon (Figure 5). The imaging from duodenum can be 
done without a balloon by passing the scope beyond 
the pylorus and pushing it into the duodenal bulb apex. 
The contact with the superior and anterior duodenal 

RHD LHD

Liver

Cystic 
duct

CHD

1

2

3
PV

Figure 1  Station 1 shows the gall bladder at around 6 o’clock position; 
station 2 shows the gall bladder at around 3 o’clock position; and station 
3 shows the gall bladder at around 9 o’clock position. RHD: Right hepatic 
duct; LHD: Left hepatic duct; CHD: Common hepatic duct; PV: Portal vein.

Portal 
vein

1

4

IVC

Figure 2  The supraduodenal part of portal vein is seen as a curving 
vessel going from 5/6 o’clock position to 9/10 o’clock position. The yellow 
arrow points to the curving part of portal vein. The area marked with yellow 
outline shows the area in which the CBD and Gall Bladder can be seen. 1: 
Segment 1; 4: Segment 4; IVC: Inferior vena cava; CBD: Common bile duct.

CBD

CD

GB

Liver

PV

Figure 3  The upper part of common bile duct is first identified beyond the 
curving part of portal vein. With slight rotation of the scope the cystic duct 
and gall bladder can be traced in the area beyond the portal vein between 5 
o’clock position to 10 o’clock position. CBD: Common bile duct; GB: Gall bladder.

PV

CHD

Liver

Figure 4  The dilated ducts of segment 2 and 3 can be followed to 
formation of left hepatic duct. The left hepatic duct joins the right hepatic duct 
to form common hepatic duct. The common hepatic duct (CHD) lies beyond the 
supraduodenal part of portal vein. PV: Portal vein.

Figure 5  The gall bladder imaging is done from duodenal bulb. The layers 
of GB can be seen. The irregular polypoidal mass occupying the lumen is due 
to adenomyomatosis of GB. GB: Gall bladder.

Sharma M et al . Imaging of gall bladder by EUS
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wall is established after sucking the air out of the lumen 
of duodenum, by turning in an anticlockwise direction 
and by moving the up and down knobs generally in 
a downward direction (Figures 6-10). Home base 
position is identified with adequate rotation and minor 
adjustments of both knobs, where the portal vein is 
seen on the far side of the screen in a long axis (Figure 

11). Clockwise rotation follows the CBD towards the 
papilla and anticlockwise rotation makes the scanning 
towards the liver hilum, the upper part of CBD, the 
cystic duct and GB (Figures 7-9). The CBD and GB are 
seen in the area between the probe and portal vein and 

Figure 6  Gall bladder imaging from the duodenal bulb. The stones are 
present in the lumen of GB. The neck of the Gall Bladder is present at 11 o’clock 
position and the fundus is present at 3 o’clock position. GB: Gall bladder.

PV
HA

CD
Stone Neck

GB

Figure 7  A stone is seen in the neck of gall bladder. These stones can be 
missed by routine abdominal ultrasound. The neck of the gall bladder is present 
just below the probe and the fundus is present at 3 o’clock position. PV: Portal 
vein; GB: Gall bladder.

Figure 8  The segment 5 of liver is seen beyond the gall bladder. A layer of 
gall bladder (GB) sludge is seen in the lumen of GB. 

Neck

GB

--Segment 5 duct

Figure 9 The neck of the gall bladder is present just below the probe and 
the fundus is present at 3 o’clock position. The segment 5 duct is seen 
beyond the GB. GB: Gall bladder. 

RHD LHD

CHD

Figure 10  Once the gall bladder imaging is done from duodenal bulb an 
anticlockwise rotation can trace the common bile duct towards the hilum 
of liver. The CHD is seen to be dividing into right and left hepatic duct. RHD: 
Right hepatic duct; LHD: Left hepatic duct; CHD: Common hepatic duct.

RHA

PV
CHD

GB

Figure 11  The imaging is done from duodenal bulb and the portal vein is 
identified going from 5 o’clock position to 10 o’clock position in a long axis. 
The CHD is identified between the probe and portal vein. The CHD is followed up 
by anticlockwise rotation and the remnant of gall bladder is seen in continuity with 
CHD. CHD: Common hepatic duct; GB: Gall bladder; PV: Portal vein.

Sharma M et al . Imaging of gall bladder by EUS
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higher up between the probe and liver (Figure 12).

Imaging from descending duodenum 
The GB lies close to the probe between 8 to 11 o’clock 
position. Imaging from descending duodenum requires 
the entry into 2nd part of duodenum followed by 
shortening of scope. After entry, multiple times pushing 
the scope in/out is required to place the echo endoscope 
into the descending duodenum (3rd part of duodenum). 
By combining three movements, i.e., slow withdrawal 
up to the duodenal bulb, clockwise/anticlockwise 
torque and upward movement of the up/down knobs 
in third part of duodenum, there is better visualization 
of lower one third of CBD. The combination of three 
movements should be done with a main emphasis on 
anticlockwise rotation. During this rotation the superior 
mesenteric vein can be followed all the way towards 
the hilum where the portal vein is seen in a rounded 
axis within the hepatoduodenal ligament. The anechoic 
bile duct can be identified and followed all the way to 
the liver hilum (Figures 13-15). The continuity of CBD 
can be seen with the cystic duct and GB. Sometimes 
the valve of heister can be visualized within the cystic 
duct (Figure 16).

HA

PV

CHD

GB
CD

Figure 12  The imaging is done from duodenal bulb and the portal vein is 
identified going from 5 o’clock position to 10 o’clock position in a long 
axis. The CHD is identified between the probe and portal vein. The CHD is 
followed up by anticlockwise rotation and the continuity into cystic duct and gall 
bladder is seen. CHD: Common hepatic duct; PV: Portal vein; GB: Gall bladder.

Right 
edge of 

ligament

GB CBD

HA

PV
Cystic duct

Left 
edge of 
ligament

Figure 13  The gall bladder imaging is done from descending duodenum 
with up deflection and anti-clockwise rotation. The hepatoduodenal 
ligament is identified as a bean shaped structure between the probe and liver 
(shown in dotted yellow area). The CBD can be traced along the cystic duct and 
the gall bladder which lies outside the right edge of hepatoduodenal ligament. 
CBD: Common bile duct; GB: Gall bladder.

CBD

GB

Cystic duct

Figure 14  The gall bladder imaging is done from descending duodenum. 
The hepatoduodenal ligament is identified between the probe and liver (shown 
in dotted yellow area). The CBD, the cystic duct and the gall bladder are 
visualized on the under surface of liver. CBD: Common bile duct; GB: Gall 
bladder.

CAL
CBD

HA

PV

Figure 15  The gall bladder imaging is done from descending duodenum 
with up deflection and anti-clockwise rotation. The CBD can be traced and 
a stone is seen in the Cystic duct. The distended gall bladder is also visualized. 
PV: Portal vein; CBD: Common bile duct. 

The valve of heister

Figure 16  The gall bladder imaging is done from descending duodenum 
with up deflection and anti-clockwise rotation. The tortuous cystic duct with 
a spiral valve of Heister is seen.

Sharma M et al . Imaging of gall bladder by EUS
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CONCLUSION
The techniques described in the present paper are 
likely to provide the images as discussed in most of 
the cases and from majority of the stations. However, 
the reproducibility of the images may be compromised 
in the duodenal bulb due to the variability of the scope 
position and due to the balloon use. The basic concept 
of GB imaging by linear EUS is simple: Station 1 shows 
the GB at around 6 o’clock position, station 2 shows 
the GB at around 3 o’clock position and station 3 shows 
the GB at around 9 o’clock position. The difference 
between the three imaging is that effective imaging in 
station 1 lies above the neck of GB, in station 2 lies at 
the level of the neck of GB and station 3 lies below the 
level of the neck of GB. These techniques will be useful 
for evaluation of different kind of pathologies of GB by 
EUS[14-22].
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