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SONO case series: right upper 
quadrant point-of-care 
ultrasound in assessment of 
the gallbladder
Case presentation
A woman aged 44 years with a history of endometrial adeno-
carcinoma, for which she had a total abdominal hysterectomy 
and bilateral salpingo-oopherectomy, presents to the ED with 
2 days of intermittent right-sided abdominal pain radiating to the 
epigastrium and right flank. The pain is exacerbated by eating 
fatty foods. Of note, patient reported intermittent right lower 
quadrant abdominal pain to an outpatient provider 3 months 
prior, and a CT was ordered to evaluate for cancer recurrence. 
The CT scan was performed 1 week prior to this ED visit and 
showed no acute pathology in the abdomen or pelvis, including 
an unremarkable gallbladder.

On initial evaluation, the patient is non-toxic appearing, with 
vital signs of temperature 36.8°C (98.2°F), pulse 76 beats/min, 
BP 143/101 mm Hg, RR 16 breaths/min and oxygen saturation 
of 100% on room air. The patient’s cardiovascular and pulmo-
nary exams are unremarkable. Examination of the abdomen 
reveals right-sided abdominal tenderness to palpation without 
rebound, guarding or costovertebral angle tenderness. Basic 
laboratory tests reveal aspartate transaminase 199 (reference 
range 10–41 U/L), alanine transaminase 137 (reference range 
7–35 U/L) and alkaline phosphatase 102 (reference range 
42–98 U/L), and a right upper quadrant (RUQ) point-of-care 
ultrasound (POCUS) was performed.

What are the indications for performing RUQ POCUS?
Common indications for RUQ POCUS include abdominal pain, 
right-sided flank pain, jaundice and some cases of sepsis.1 2 The 
primary application of ED RUQ POCUS is to assess for the pres-
ence of gallstones as well as for evidence of acute cholecystitis, as 
biliary pathology is a common cause of abdominal pain presen-
tations to the ED.1 3 For our patient, the differential diagnosis 
included hepatobiliary pathology, pyelonephritis, pancreatitis, 
appendicitis, nephrolithiasis, acute coronary syndrome and 
pulmonary embolus.

Which transducer is best suited for performing RUQ 
POCUS?
The curvilinear transducer, a low frequency probe with a large 
surface area, is preferred for its greater tissue penetration.

What views should be obtained when assessing the 
RUQ?
The first step in RUQ POCUS is to identify the gallbladder. 
Multiple approaches can be used but two are offered here:
1.	 Subcostal sweep: place the probe in a sagittal fashion (probe 

marker towards the patient’s head) and sweep along the 
right subcostal margin. It may be helpful to begin at the right 
flank, identifying the liver and right kidney, and sweep me-
dially and cephalad until the gallbladder comes into view. 
Alternatively, it may be helpful to start at the epigastrium, 
identifying the inferior edge of the liver and sweeping later-
ally until the gallbladder comes into view.

2.	 ‘X minus 7’ (xiphoid process minus 7): holding the probe in 
a transverse orientation (probe marker towards the patient’s 
right), place the probe 7 cm lateral to the xiphoid process 
in between rib spaces over the liver. Fan through the liver 
parenchyma until the gallbladder is identified.

Once the gallbladder has been identified, the operator should 
try to obtain views of the gallbladder in both a longitudinal 
(figure 1) and transverse (figure 2) orientation. The longitudinal 
view should showcase the gallbladder from the fundus through 
the gallbladder neck. The operator should fan through the gall-
bladder in both these orientations, visualising and investigating 
the entire gallbladder.

A complete RUQ POCUS includes assessing for (1) the pres-
ence of gallstones, identified as hyperechoic or bright white 
structures with acoustic shadow (an absence of echogenicity 
deep to the hyperechoic structure); (2) enlargement of the gall-
bladder, defined as >10 cm by 4 cm; (3) anterior gallbladder 
wall thickening (>3 mm); (4) pericholecystic fluid, which appear 
as anechoic or hypoechoic regions surrounding the gallbladder, 
most commonly along the anterior wall abutting the hepatic 
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Figure 1  Longitudinal view of the gallbladder from the neck 
through the fundus of the gallbladder revealing a large stone near the 
gallbladder neck with associated acoustic shadowing below.

Figure 2  Transverse view of gallbladder with edge artefact, a thin, 
linear shadowing phenomenon that can occur at the margins of curved 
structures.
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parenchyma; (5) common bile duct dilation (usually  >7 mm) 
and (6) a sonographic Murphy’s sign, defined as the maximal 
point of tenderness with the probe pressing over the visualised 
gallbladder.4–6

The presence of gallstones alone supports the diagnosis of 
cholelithiasis, while additional findings of gallbladder enlarge-
ment, gallbladder wall thickening, pericholecystic fluid and/or 
sonographic Murphy’s sign suggesting acute cholecystitis. Gall-
bladder enlargement is one of the earliest signs of cholecystitis. 
Common bile duct dilation can be a feature of choledocholithi-
asis or other obstructive biliary pathologies.

Identification of the common bile duct can be facilitated by 
identifying the portal triad in transverse view by following the 
gallbladder neck. The common bile duct diameter should be 
measured in longitudinal view with the common bile duct above 
the portal vein (video 1). The use of colour mode can distinguish 
the common bile duct from the portal vein and hepatic artery by 
the absence of flow. Instead, the presence of flow in this struc-
ture would indicate identification of the hepatic artery.

What is the interpretation of this patient’s 
ultrasound?
A large gallstone, with a hyperechoic surface and acoustic shad-
owing deep to the stone, was identified at the gallbladder neck 
(figure  1). The gallbladder wall was not thickened (figure  3). 

There was a small, hypoechoic area between the gallbladder 
and liver that was initially suggestive of pericholecystic fluid, 
however more likely represents focal fatty liver sparing in this 
patient with likely hepatic steatosis (figure  4).7 The common 
bile duct measured at 4 mm and was not considered dilated 
(figure 5). There was no sonographic Murphy’s sign on examina-
tion. Given these findings, the patient was presumptively diag-
nosed with symptomatic cholelithiasis versus acute cholecystitis.

A radiology performed RUQ ultrasound was performed on 
hospital day 1, demonstrating at least a 2.5 cm shadowing gall-
stone within the gallbladder neck, as well as a few small gall-
stones near the fundus. The gallbladder wall appeared mildly 
thickened; however, the gallbladder was noted to be contracted. 
No pericholecystic fluid was noted.

Video 1  Common bile duct visualised above the portal vein with 
Doppler confirmation, with the hepatic artery also in view.

Figure 3  Still image showing a normal measurement, 0.18 cm, of 
the anterior gallbladder wall. The anterior gallbladder wall is defined as 
thickened if measuring >0.3 cm.

Figure 4  Area of hypoechogenicity (white arrow heads) along the 
anterior portion of the gallbladder, more likely representing focal fatty 
liver sparing than pericholecystic fluid.

Figure 5  Still image of a measurement of the common bile duct (CBD) 
in the longitudinal view. The CBD can be visualised in various ways; 
however, the CBD is predictably found just superior to the portal vein 
(PV). The portal triad is completed with the hepatic artery (HA), which is 
shown in close approximation.
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What is the evidence for using RUQ POCUS in clinical 
practice?
Ultrasonography is the imaging modality of choice for evaluating 
biliary pathology, and is recommended as part of the diagnostic 
bundle for acute cholecystitis by the current World Society of 
Emergency Surgery guidelines.1 8–10 In the ED, RUQ POCUS is 
becoming a core diagnostic tool in the workup of abdominal 
pain. A 2011 systematic review found ED RUQ POCUS to 
have a sensitivity of 90% and specificity of 88% in diagnosing 
cholelithiasis, and a recent 2021 study found the sensitivity and 
specificity of ED RUQ POCUS to approach 95% and 93%, 
respectively.11 12 For acute cholecystitis, ED RUQ POCUS is esti-
mated to be 67%–87% sensitive and 82%–97.6% specific.6 12 
Previous studies have documented the predictive value of gall-
stones plus sonographic Murphy’s sign, gallbladder wall thick-
ening or pericholecystic fluid.6 13 14

While there is ongoing discussion regarding the diagnostic 
accuracy of POCUS compared with radiology-performed 
ultrasound or CT for cholecystitis, POCUS offers a short 
study time, is correlated with a shorter ED length of stay 
and precludes the need to transport patients out of their 
rooms.13 15–17 These benefits may be attenuated by the skill 
of the operator and limited consultant confidence,18 although 
some evidence suggests similar test characteristics between ED 
RUQ POCUS and radiology-performed studies.6

What are some pitfalls of performing RUQ POCUS?
1.	 Interpreting a negative CT abdomen/pelvis as negative for 

biliary pathology: Importantly, negative CT scans do not 
obviate the need to evaluate the biliary tract, as gallstones 
isodense with bile may be missed by CT.19 With ongoing im-
provements in ultrasound technology, training and applica-
tion in the ED, practitioners should not rely on a negative 
CT of the abdomen to exclude biliary pathology. However, 
CT can be used as an adjunct to evaluate for complications of 
acute cholecystitis, including emphysematous cholecystitis or 
gallstone ileus, and can serve as a helpful imaging modality 
when ultrasound views are limited.20 21

2.	 Incomplete assessment of the gallbladder and/or common bile 
duct: As reviewed above, a complete RUQ POCUS includes 
visualisation of the gallbladder in both the longitudinal and 
transverse orientations with videos sweeping through the 
entire structure and an assessment for the presence of gall-
stones, anterior gallbladder wall thickening, pericholecystic 
fluid, common bile duct dilation and a sonographic Mur-
phy’s sign. Visualisation of the gallbladder neck is required, 
as stones in the neck are more likely to become symptomatic 
but are more technically difficult to visualise. Identification 
of the common bile duct may not be possible and is often a 
challenging part of the RUQ POCUS. Bowel gas and other 
image optimisation issues (eg, mode, depth, gain) can con-
tribute to difficulty obtaining adequate studies.

3.	 Be careful of mimics: The duodenum, stomach or other fluid-
filled structures such as vasculature or solid organ cysts may 
be mistaken for the gallbladder. A contracted gallbladder can 
cause the gallbladder wall to appear thickened. Gallbladder 
polyps and folds may be confused for stones and can often 
be distinguished by the absence of shadowing as well as im-
mobility, as polyps and folds do not shift with patient repo-
sitioning. However, gallstones stuck in the gallbladder neck 
may not move. In patients with hepatic steatosis, liver paren-
chyma surrounding the gallbladder can be an area of focal 
fatty sparing that can mimic pericholecystic fluid.

4.	 Anchoring bias: The presence of cholelithiasis does not nec-
essarily rule out other life-threatening causes of abdominal 
pain.

Case conclusion
After the RUQ biliary POCUS, general surgery was consulted 
for concern for symptomatic cholelithiasis versus acute chole-
cystitis. Due to ongoing pain, the patient was admitted to the 
general surgery service and an uncomplicated cholecystec-
tomy was performed on hospital day 3. Intraoperative and 
pathology findings were consistent with acute cholecystitis. 
The patient was discharged the day after surgery and recov-
ered well postoperatively.
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Image challenge

An infant with extensive blood-
filled rashes

For question see page 456

Answer D. Haemorrhagic varicella
She had multiple haemorrhagic bullae and small punched out 
ulcers covered by dark brown crusts over the face, trunk and 
limbs. Most of the lesions had a surrounding erythematous halo. 
Above mentioned differentials were thought of. However, in 
the absence of any medications history prior to onset of lesions 
and no mucosal involvement, first three possibilities were ruled 
out. In the background of positive family history, haemorrhagic 
varicella was kept as working diagnosis with possibility of super-
added infection.1 This condition is often misdiagnosed by the 
paediatricians due to unfamiliarity with the disease. Labora-
tory investigations showed haemoglobin of 98 g/L, total leuco-
cyte count of 26 x 109/L, platelets of 150 x109/L, Hs-CRP of 
138 mg/L, procalcitonin of 36.1 ng/mL with no proteinuria. 
In such situation intravenous acyclovir should be started and 
underlying immunosuppressive conditions should be looked 
for, none was present in our case. The child was isolated and 
managed with intravenous acyclovir and amoxicillin–clavulanic 
acid for 7 days. Other conditions requiring intravenous acyclovir 
are immunocompromised hosts (underlying malignancy or HIV 
infection), those who are receiving immunosuppressive agents 
or receiving high-dose corticosteroid therapy.2 3 The child was 
discharged after a week with full recovery.
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