
Case 
A 44 year old female presented to the Accident and Emergency (A&E) 
department with an acutely tender upper abdomen. A previous ultrasound 
examination reported a solitary, mobile gallstone. She was in good health; 
a non-smoker and not diabetic. A full blood count revealed a raised white 
blood cell count of 12.2 x109 suggestive of inflammation.  
  
Abdominal ultrasound imaging was requested. The request read: 
 “1 day history of right upper quadrant and epigastric pain, increased white 

blood cell count ? cholecystitis”. 
 
An abdominal ultrasound was performed with patient consent. 

Discussion 
Acute cholecystitis affects about 1 in 10 adults in the United Kingdom 
(National Health Service (NHS) choices, 2016). 95% of patients with acute 
cholecystitis have gallstones (cholelithiasis), the remaining 5% have 
acalculous cholecystitis (Halpin, 2014).  
 
Early diagnosis with appropriate diagnostic tests is imperative to relieve pain 
and plan for surgical management for patients with suspected acute 
calculous cholecystitis. This patient underwent a full blood count, liver 
function test and an abdominal ultrasound as recommended by the National 
Institute for Health and Care and Excellence (NICE) (2014) when gallstone 
disease is suspected. However, the accuracy of ultrasound in diagnosing 
acute calculous cholecystitis has been described as imperfect with its 
sensitivity widely varied between studies. With some reporting it as low as 
26% (Rodriguez et al. 2016) and as high as 89% (Golea et al. 2012).The wide 
range of sensitivities and specificities indicate heterogeneity in the 
diagnostic performance of ultrasound. 
 
However, ultrasound has a high sensitivity and specificity in detecting 
cholelithiasis which is one of the main findings in acute cholecystitis and in 
this case. Golea et al. (2012) and Hwang et al. (2014) report 100% sensitivity 
for cholelithiasis in acute cholecystitis on ultrasound.  The presence of 
cholelithiasis and a positive Murphy’s sign, as in this example, is highly 
specific for acute cholecystitis (Runner et al. 2014).  

 

distension pericholecystic  
fluid and a sonographic 
Murphy sign (Bates, 2004; 
Bingener et al. 2004; Pinto et 
al. 2013; Katabathina et al. 
2015).  All of which are 
demonstrated in this case 
increasing the confidence of 
the diagnosis. A study found 
a 94% positive predictive 
value when gallstones, 
Murphy’s sign and wall 
thickening where present on 
ultrasound  (Ralls et al. 
1985). 

Contrast enhanced ultrasound (CEUS) is emerging as a promising modality 
for diagnosing complications of the gallbladder. A recent study found 
CEUS was accurately able to diagnose wall defects in all patients 
confirming perforation or gangrenous cholecystitis (Sagrini et al. 2016). 
There is also work regarding CEUS and the adjacent liver parenchyma in 
identifying acute cholecystitis, however this is using agents not supported 
in the UK at this time (Kawai et al. 2016).  

 

A single, 19mm, gallstone is seen within the neck of the gallbladder (image 
1, 2); on movement into the decubitus position it was immobile. When 
slight pressure was applied the patient was tender indicating a positive 
Murphy’s sign.  
 
The fundus of the gallbladder contained numerous smaller gallstones and 
some biliary debris (image 1). The gallbladder wall was thickened and 
oedematous measuring 13mm (image 3). 
 
Alongside the full blood count a diagnosis of acute calculous cholecystitis 
was made. On discussion with the hepatobiliary team a laparoscopic 
cholecystectomy was successfully performed the following week.  

Alongside cholelithiasis, sonographic indicators for acute cholecystitis have 
been described as: gallbladder wall thickening (image 3), wall oedema 
(image 3), increased vascularity in the wall (image 4), gallbladder  
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Image 4 - Transverse view of the gallbladder using colour 
Doppler 

Image 1 – Longitudinal view of the gallbladder in the supine position. Biliary 
sludge and small, mobile gallstones seen in the fundus of the gallbladder  

Image 1 – Longitudinal view of the gallbladder in the left lateral decubitus 
position depicting an immobile gallstone in the neck of the gallbladder 

Image 3 – Transverse view of the gallbladder demonstrating a thickened 
and oedematous wall (measuring 13mm) 

References: Bates, J. 2004. Abdominal Ultrasound How, Why and When. 2nd ed. Italy: Churchill Livingstone; Bingener, J., Schwesinger, W. H., Chopra, S., Richards, M. L. and Sirinek, K. 2004. Does the correlation of acute cholecystitis on ultrasound and at surgery reflect a mirror image? The American Journal of Surgery. [Online]. 188 (6), pp.703-707. [Accessed 01 June 2017]. Available from: 

http://www.americanjournalofsurgery.com/article/S0002-9610(04)00425-8/fulltext; Golea, A., Badea, R. and Suteu, T. 2010. Role of ultrasonography for acute cholecystic conditions in the emergency room. Medical Ultrasound. [Online]. 12 (4), pp.271-279. [Accessed 03 June 2017]. Available from: https://www.ncbi.nlm.nih.gov/pubmed/21210011 ; Halpin, V. 2014. Acute cholecystitis. BMJ Clinical 

Evidence. [Online]. [Accessed 04 June 2017]. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4140413/; Hwang, H., Marsh, I. and Doyle, J. 2014. Does ultrasonography accurately diagnose acute cholecystitis? Improving diagnostic accuracy based on a review at a regional hospital. Canadian Journal of Surgery. [Online]. 57 (3), pp.162-168. [Accessed 01 June 2017]. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4035397/; Katabathina, V. S., Zafar, A. M. and Suri, R. 2015. Clinical Presentation, Imaging, and Management of Acute Cholecystitis. Techniques in Vascular and Interventional Radiology. [Online]. 18 (4), pp.256-265. [Accessed 17 June 2017]. Available from: http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S1089251615000657#bib6; 

Kawai, R., Hata. J., Manabe, N., Imamura, H., Iida, A., Koyama, N. and Kusunoki, H. 2016. Increased enhancement of the liver adjacent to the gallbladder seen with contrast ultrasound: comparison between acute cholecystitis and non-cholecystitis. BMC Medical Imaging. [Online]. [Accessed 16 June 2017]. Available from: https://bmcmedimaging.biomedcentral.com/articles/10.1186/s12880-016-0115-2; 

Kiewiet, J. J., Leeuwenburgh, M. M., Bipat, S., Bossuyt, P. M., Stoker, J. and Boermeester, M. A. 2012. A systematic review and meta-analysis of diagnostic performance of imaging in acute cholecystitis. Radiology. [Online]. 264 (3), pp.708-720. [Accessed 01 June 2017]. Available from: https://www.ncbi.nlm.nih.gov/pubmed/22798223; Kimura, Y., Takada, T., Kawarada, Y., Nimura, Y., Hirata, K., Sekimoto, 

M., Yoshidia, M., Mayumi, T., Wada, K., Miura, F., Yasuda, H., Yamashita, Y., Nagino, M., Hirota, M., Tanka, A., Tsuyuguchi, T., Strasberg, S. M. and Gadacz, T. 2007. Definitions, pathophysiology, and epidemiology of acute cholangitis and cholecystitis: Tokyo Guidelines. Journal of Hepatobiliary and Pancreatic Surgery. [Online]. 14 (1), pp.15-26. [Accessed 03 June 2017]. Available from:  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2784509/; National Health Service choices. 2016. Gallstones. [Online]. [Accessed 06 June 2017]. Available from: http://www.nhs.uk/Conditions/Gallstones/Pages/Introduction.aspx; National Institute for Health and Care Excellence (NICE). 2014. Gallstone Disease: Diagnosis and Management. [Online]. London: NICE. [Accessed 06 June 217]. Available from: 

https://www.nice.org.uk/guidance/cg188; Pinto, A., Reginelli, A., Cagini, L., Coppolino, F., Ianora, A. A. S., Bracale, R., Giganti, M. and Romano, L. 2013. Accuracy of ultrasonography in the diagnosis of acute calculous cholecystitis: review of the literature. Critical Ultrasound Journal. [Online]. 5 (Suppl 1), S11. [Accessed 01 June 2017]. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3711721/; Ralls, P. W., Colletti, P. M., Lapin, S. A., Chandrasoma, P., Boswell, W. D., Ngo, C., Radin, D. R. and Halls, J. M. 1985. Real-time sonography in suspected acute cholecystitis. Prospective evaluation of primary and secondary signs. Radiology. [Online]. 155 (3), pp767-771. [Accessed 05 June 2017]. Available from: 

https://www.ncbi.nlm.nih.gov/pubmed/3890007; Rodriguez, L. E., Santaliz-Ruiz, L. E., Torre-Bisot, G. D. L., Gonzalez, G., Serpa, M. A., Sanchez-Gaetan, F., Martinez-Trabal, J. L. and Peguero-Rivera, J. A. 2016. Clinical implications of hepatobiliary scintigraphy and ultrasound in the diagnosis of acute cholecystitis. International Journal of Surgery. [Online]. 35, pp.196-200. [Accessed 03 June 2017]. 

Available from: http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S1743919116309323; Runner, G. J., Corwin, M. T., Siewert, B. and Eisenberg, R. L. 2014. Gallbladder Wall Thickening. American Journal of Roentgenology. [Online]. 202 (1). [Accessed 12 June 2017]. Available from: http://www.ajronline.org/doi/full/10.2214/AJR.12.10386; Sagrini, E., Pecorelli, A., Pettinari, I., Cuccetti, A., 
Stefanni, F., Bolondi, L. and Piscaglia, F. 2016. Contrast-enhanced ultrasonography to diagnose complicated acute cholecystitis. International Emergency Medicine. [Online]. 11 (1), pp.19-30. [Accessed 16 June 2017]. Available from: https://www.ncbi.nlm.nih.gov/pubmed/26078199 

Conclusion 
In this case ultrasound alone allowed for a full and accurate assessment of the gallbladder, to come to a conclusion of acute calculous cholecystitis. This 
demonstrates the necessity of the modality, being easily accessible and acknowledged as having a high diagnostic value, to facilitate further treatment. In 
the future CEUS may be more widely offered as an accepted method in diagnosing complications of acute calculous cholecystitis.  
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