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Abstract:  

Background: Acute cholecystitis- inflammation of the gall bladder- is most usually brought on by gall 

stones. Gall stones are one of the most typical problems of the gastrointestinal system, impacting 

regarding 10% of individuals in Western world. 

Aim of the study: In this review we discussed background of cholecystitis, symptoms and possible 

complications. As well we highlighted importance and use of ultrasound in diagnosis of cholecystitis 

and other diagnoses possibilities and their efficiency.  

Materials:   Articles search was performed in MEDLINE, EMBASE, and CINAHL databases up to 

May 2018 to identify studies about evaluation ultrasound in diagnosis of cholecystitis and other 

diagnoses possibilities and their efficiency.  

Conclusion:    CT is debatably the most effective technique for imaging of challenging gallbladder 

condition, especially for straight imaging of emphysematous cholecystitis, gallstone ileus, and 

verification of presumed gallbladder perforation. Cholescintigraphy may assist ultrasound and CT for 

differentiating acute from chronic cholecystitis and for the diagnosis of acalculous cholecystitis. 
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Introduction:   

Acute cholecystitis- inflammation of the gall 

bladder- is most usually brought on by gall 

stones. Gall stones are one of the most typical 

problems of the gastrointestinal system, 

impacting regarding 10% of individuals in 

Western world [1]. Greater than 80% of people 

with gall stones are asymptomatic. In 1-3% of 

people with symptomatic gall stones acute 

cholecystitis develops [2]. 

In developing countries of Asia, southerly 

Africa, and Latin America helminthic infection 

(ascariasis) is a significant root cause of biliary 

disease [2]. An inflammatory starts as a result of 

obstruction of the cystic, which causes acute 

cholecystitis. Perforation or gangrene of the 

gall bladder may developed if the 

inflammation. 

With its diverse ethnic and geographical 

distribution, cholecystolithiasis is among the 

most common conditions worldwide, with an 

approximated occurrence of 10-15 % [3]. Acute 

cholecystitis and pancreatitis are one of the 

most usual acute types of cholecystolithiasis [4]. 

Acute cholecystitis is triggered by sudden 

impaction of a calculus in the vesicular 

infundibulum [4]. 

Modern ultrasound (US) exam of the 

gallbladder is a reliable device in the medical 

diagnosis of acute cholecystitis (AC), 

particularly when made use of on patients 

confessed for emergency situation surgery [5]. 

Cholescintigraphy (CS) and US are the very 

first diagnostic imaging methods that must be 

used [6]. Just when ultrasound and scintigraphic 

indications are unsatisfactory or equivocal 

would it be required to perform computed 

tomography (CT) [7]. Real-time scanners permit 

fast and very easy visualization of the 

gallbladder most of patients. Calculi 

approximately 1 mm in diameter could be 

imaged under suitable conditions [8]. As a result 

of blockage of the gallbladder neck acute 

cholecystitisusually develops, with subsequent 

infection. The gallbladder as a result appears 

abnormally distended and round fit and the 

gallbladder wall surface is edematous and thick 

[9]. All these attributes, consisting of the 

blocking calculus, could be imaged by US and 

might be very valuable in correctly establishing 

the diagnosis. 

In this review we discussed background of 

cholecystitis, symptoms and possible 

complications. As well we highlighted 

importance and use of ultrasound in diagnosis 

of cholecystitis and other diagnoses 

possibilities and their efficiency. 

Methodology: 

Articles search was performed in MEDLINE, 

EMBASE, and CINAHL databases up to May 

2018 to identify studies about evaluation 

ultrasound in diagnosis of cholecystitis and 

other diagnoses possibilities and their 

efficiency. We restricted our search to only 

English published articles with human subjects. 
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 Disease Epidemiology and 

Pathophysiology  

Gallstones are included in 95 percent of 

cholecystitis instances. These might be formed 

from cholesterol, a pigment referred to as 

bilirubin, or a mix of the two. It could also be 

set off by biliary sludge when bile collects in 

the biliary ducts. 

 
Figure 1.Gallstones in the gall bladder can 

lead to cholecystitis. 

 

Trauma, critical disease, immunodeficiency, or 

particular medications are other causes. Some 

chronic clinical problems also raise the threat of 

cholecystitis, like kidney failing, coronary heart 

condition, or specific sorts of cancer. Acute 

cholecystitis starts suddenly. Chronic 

cholecystitis gradually establishes in time. 

In 80%, the cholelithiasis is primarily made up 

of cholesterol, with pigments, calcium 

bilirubinate, and calcium carbonate 

accountancy for the majority of the rest [10]. 

Acute cholecystitis is because of gallstone 

impaction in the gallbladder neck or cystic duct 

in 90-95% of situations, with bile stasis, 

gallbladder ischemia, cystic duct blockage, and 

systemic infection responsible for the majority 

of cases of acalculous cholecystitis [11]. 

Acalculous cholecystitis can be difficult to 

diagnose because it is most often seen in 

seriously ill patients, such as those in the ICU, 

in which scientific indications could be 

concealed and imaging indications are much 

less specific compared with the ambulant 

population [12].Forty percent of patients with 

acute cholecystitis create difficulties [13] (Table 

1), including emphysematous cholecystitis, 

which can be detected more typically in males 

and diabetic patients, with calculi present in 

much less than 50% of situations [13]. Persistent 

acute cholecystitis or biliary colic usually 

related to gallstones leads to low-grade swelling 

and fibrosis of the gallbladder wall surface, 

which identifies chronic cholecystitis [13]. 

TABLE 1: Diseases of the Gallbladder [13], [30] . 
Type Disease 

Calculous 

disease 

Gallstones, gallstone ileus, Mirizzi 

syndrome 

Infection Empyema (suppurative cholecystitis), 

emphysematous cholecystitis, 

gangrenous cholecystitis, mucocele 

Inflammation Cholecystitis (acute, complicated, 

chronic, xanthogranulomatous), 

porcelain gallbladder 

Neoplasia Benign neoplasms 

(adenomyomatosis, lipoma, fibroma, 

myxoma, granular cell tumor, 

leiomyoma, hemangioma, 

neurofibroma), hyperplastic 

cholecystosis, gallbladder carcinoma, 

metastases (pancreatic, gastric, renal, 

ovarian, melanoma) 

Iatrogenic 

disease 

Postcholecystectomy (abscess, 

hematoma, bile leak, cystic duct 

remnant pathology) 

Trauma Perforation, torsion 

 

 Complications 

Untreated acute cholecystitis could cause [13] : 

- A fistula, a sort of tube or channel, can 

develop if a large stone erodes the wall of the 

gallbladder. This can link the gallbladder and 

the duodenum, and the stone might pass 

through. 

- Gallbladder distention: If the gallbladder is 

inflamed as a result of bile build-up, it might 

extend and swell, triggering discomfort. There 

is then a much better danger of a perforation, or 

tear, in the gallbladder, along with infection and 

tissue fatality. 

- Tissue death: Gallbladder tissue can die, and 

gangrene creates, resulting in perforation, or the 

bursting of the bladder.10 percent of patients 

with acute cholecystitis without treatment will 

certainly experience local perforation, and 1 

percent will establish free perforation and 

peritonitis. 

If a gallstone becomes affected in the cystic 

duct, it could press and obstruct the common 

bile duct, and this could bring about cholestasis. 

This is rare. 

Gallstones can occasionally pass from the 

gallbladder into the biliary tract, causing a 

blockage of the pancreatic duct. This may cause 

pancreatitis. 
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Acute cholecystitis can bring a pericholecystic 

abscess in 3 percent to 19 percent of instances. 

Signs consist of nausea, throwing up, and 

stomach pain. 

 Symptoms 

Symptoms and signs of cholecystitis include 

right top quadrant discomfort, high 

temperature, and a high white blood cell count. 

Discomfort normally happens around the 

gallbladder, in the ideal upper quadrant of the 

abdominal area. 

In cases of acute cholecystitis, the pain begins 

all of a sudden, it does not vanish, and it is 

extreme. Left neglected, it will usually worsen, 

and breathing in deeply will make it really feel 

a lot more intense. The discomfort could radiate 

from the abdomen to the ideal shoulder or back. 

Other symptoms may include: 

 abdominal bloating 

 tenderness on the upper-right hand side 

of the abdomen 

 little or no appetite 

 nausea 

 vomiting 

 sweating 

A slight fever may be present in acute 

cholecystitis. After a meal, especially one that 

is high in fat, symptoms will worsen. A blood 

test may reveal a high white blood cell count. 

 Diagnosis 

A physician will normally ask if a patient has a 

history of cholecystitis since it often repeats. A 

checkup will expose how tender the gallbladder 

is. Ultrasound scanning is the examination of 

option in patients thought of having acute 

cholecystitis. Sonograms usually reveal 

pericholecystic fluid (fluid around the gall 

bladder), distended gall bladder, oedematous 

gallbladder wall, and gall rocks, and Murphy's 

indicator can be generated on ultrasound 

evaluation. Colour circulation Doppler 

ultrasound shows hyperaemic, pericholecystic 

blood flow and acute inflammation [30]. Simple 

abdominal radiographs reveal radio-opaque 

gall stones in about 10% of cases of acute 

cholecystitis and gas within the gallbladder wall 

surface in emphysematous cholecystitis. 

The complying with examinations could 

additionally be bought: 

- Ultrasound: This could highlight any kind of 

gallstones and may reveal the problem of the 

gallbladder. 

- Blood examination: A high white blood cell 

count might suggest an infection. High levels of 

bilirubin, alkaline phosphatase, and serum 

aminotransferase could additionally aid the 

medical professional make a diagnosis. 

- Computerized tomography (CT) or ultrasound 

scans: Images of the gallbladder might expose 

indicators of cholecystitis. 

- Hepatobiliary iminodiacetic acid (HIDA) 

scan: This scan creates images of the liver, 

gallbladder, biliary system and little intestinal 

tract, it is also called a cholescintigraphy, 

hepatobiliary scintigraphy or hepatobiliary 

scan, 

This enables the doctor to determine whether 

there is a blockage, and where any blockage is 

and track the production and flow of bile from 

the liver to the little intestine  

Imaging Strategies  

Conventional radiography is of limited value in 

the setting of gallbladder illness because just 

15-20% of gallstones show up on a radiograph 

of the abdomen and little information 

concerning complicated gallbladder condition 

could be acquired utilizing conventional 

radiography [9]. Ultrasound is preferred for 

gallstone discovery and is better in the first 

examination of acute biliary illness compared to 

CT because ultrasound assists to triage patients 

that call for more imaging from those that do 

not [17]. Among the most important advantages 

of ultrasound over various other imaging 

strategies in the examination of acute 

cholecystitis is the capability to assess for a 

sonographic Murphy indicator, which is a 

reputable indicator of acute cholecystitis with a 

level of sensitivity of 92% [16]. Generating a 

favorable sonographic Murphy sign could assist 

identify acute acalculous cholecystitis from a 

distended gallbladder triggered by prolonged 

fasting, however it is necessary to keep in mind 

that this indication might be masked by 

modified mental condition or drugs [16]. 

Ultrasound and CT are less accurate for 

identifying acalculous cholecystitis contrasted 

with calculus cholecystitis. An evaluation of 

cystic duct patency with cholescintigraphy is 

most likely the ideal approach for imaging 

thought acalculous cholecystitis [16]. 

Ultrasound and cholescintigraphy share similar 

level of sensitivities for the discovery of acute 

calculus cholecystitis; nonetheless, they could 

additionally match one an additional when there 

is diagnostic uncertainty [6]. Visualization of 

gallbladder wall surface thickening in the 
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visibility of gallstones using ultrasound has a 

positive predictive value of 95% for the medical 

diagnosis of acute cholecystitis [16]. Sadly, 

thickening of the gallbladder wall in the lack of 

cholecystitis could be observed in systemic 

problems, such as liver, renal, and heart failure, 

potentially as a result of raised website and 

systemic venous pressures [17]. 

Cholescintigraphy making use of hepatobiliary 

iminodiacetic acid is of particular benefit in 

situations in which the medical diagnosis is 

uncertain and for the differentiation of acute 

from chronic cholecystitis [12]. 

Cholescintigraphy with morphine 

administration could be made use of to enhance 

gallbladder filling by boosting sphincter of 

Oddi tone. This method helps in reducing the 

incidence of false-positive research studies [18]. 

Chronic cholecystitis might be diagnosed by 

computing the percent of isotope secreted 

(ejection portion) from the gallbladder after 

cholecystokinin or fatty food administration [26]. 

Although CT is inferior to ultrasound for the 

discovery of gallstones in the gallbladder, it is 

the ideal strategy for imaging complex 

gallbladder disease such as emphysematous 

cholecystitis, a gallbladder condition in which a 

positive sonographic Murphy sign is observed 

in much less than one third of patients [15,18]. 

Oral cholecystography is rarely ever performed 

but is as sensitive for gallstone discovery as 

ultrasound, verifies cystic duct patency by 

showing gallbladder contractility and far better 

measures gallstone numbers [19]. 

Imaging Appearances  

At ultrasound, gallstones are normally 

considered as mobile echogenic foci casting 

posterior acoustic shadows, and sometimes a 

wall echo-shadow indication is observed if the 

gallbladder is full of gallstones [10,20]. Gallstones 

may show up hyper-, iso-, or hypoattenuating at 

CT [14]. Nitrogen gas build-up within gallstone 

fissures is in some cases observed in a star-

shaped pattern on CT, described the "Mercedes-

Benz" indicator [10]. Ultrasonic imaging 

indicators of acute cholecystitis consist of 

gallbladder wall surface thickening (> 3 mm), 

wall edema, gallbladder distention (> 40 mm), 

favorable sonographic Murphy sign, and 

pericholecystic and perihepatic (C sign) fluid [8, 

21]. On cholescintigraphy, biliary excretion of 

radioisotope within 10 minutes of injection in 

the lack of isotope buildup in the gallbladder 

within 1 hour is common of acute cholecystitis 

[14]. It is recommended that imaging be 

continued for an additional 3 hours to omit 

postponed filling up, or alternatively morphine 

can be carried out at 1 hr and imaging 

proceeded for a further 30 minutes [18]. 

Acute cholecystitis on CT is related to 

pericholecystic inflammatory fat stranding; 

hypo- or hyperattenuating gallstones; and 

edematous hyperattenuation of the hepatic 

gallbladder fossa, labelled "transient hepatic 

depletion difference" [29]. For evaluating the lots 

of issues of acute cholecystitis, such as 

emphysematous cholecystitis, gangrenous 

cholecystitis, hemorrhage, and gallstone ileus 

CT is especially helpful. Emphysematous 

cholecystitis is generally detected on CT by the 

existence of intraluminal or intramural gas, 

which may be mistaken for calculi or porcelain 

gallbladder on ultrasound (hyperechoic echo 

artifact) or MRI (signal space) [13,22].  

Gangrenous cholecystitis is recommended on 

CT by the presence of intraluminal membrane 

layers, gas within the gallbladder wall or lumen, 

uneven or alternate mural enhancement, or a 

wall surface flaw. [14] Alternating mural hypo- 

and hyper attenuating foci are claimed to be 

details indicators of necrosis on CT [23]. 

Ischemic necrosis of the gallbladder creating 

gangrene generates ulceration, hemorrhage, or 

microabscess formation of the gallbladder wall, 

which lead to asymmetry and focal intramural 

hyperintensity on fat-suppressed T2-weighted 

MRI [28]. On ultrasound, gallbladder wall 

surface striation or intraluminal membranes are 

observed. Gangrenous cholecystitis leads to 

mural necrosis, which is the most typical source 

of perforation, and since both necrosis and 

perforation share several clinical indicators in 

typical, a high index of uncertainty is prudent 

since very early operative treatment is essential 

to an excellent outcome [13]. 

IV contrast management at MRI and CT could 

aid detect gangrenous cholecystitis, which lacks 

enhancement and gallbladder perforation, 

considered as a gallbladder wall surface issue 
[13]. The 3 subtypes of gallbladder perforation 

that are defined consist of local perforation, 

cholecystoenteric fistula, and cost-free 

intraperitoneal splilling that can later on lead to 

a loculated biloma [24,29]. One of the most typical 

site of perforation is the gallbladder fundus [13].  

Perforation is usually difficult to detect, yet the 

detection of an extraluminal gallstone or 

gallbladder collapse in the existence of 

pericholecystic liquid or abscess are useful 

indicators [24]. Close examination of the area of 
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the gallbladder wall for focal issues is likewise 

vital in patients with presumed perforated 

gallbladder [13]. CT is a lot more sensitive than 

ultrasound for the detection of perforation; 

nevertheless, a mural problem is observed in 

only 70% of cases [25]. ERCP or MRI could be 

valuable in such conditions and for the analysis 

of believed bile leak after cholecystectomy (fig. 

2.). 

CT is debatably the very best method for 

imaging gallstone ileus. The imaging signs of 

pneumobilia; an ectopic gallstone, and bowel 

blockage make up the Rigler triad [29]. Added 

features of gallstone ileus consist of gallbladder 

collapse and a fistulous connection in between 

the gallbladder and the duodenum, small bowel, 

or colon [10]. A main emphasis of low density 

within a calculus due to the existence of 

cholesterol may aid identify an ectopic 

gallstone situated within the little bowel lumen 
[10].  CT could additionally identify the level of 

blockage, which is most commonly observed in 

the terminal ileum [29]. A gallstone likewise 

could press and block the usual bile duct when 

affected in the cystic duct or infundibulum of 

the gallbladder. This sensation is called 

"Mirizzi syndrome" [10]. Cholecystitis, trauma 

consisting of iatrogenesis, coagulopathy, and 

malignancy are known sources of gallbladder 

hemorrhage [29]. CT illustrates hyper attenuating 

fluid and ultrasound shows echogenic or 

heterogeneous liquid, however MRI could be a 

lot more particular compared to both [29]. 

Intracellular methemoglobin in hemobilia has 

high and low signal on T1- and T2-weighted 

MRI, specifically [14]. Extracellular 

methemoglobin may be high up on both T1- and 

T2-weighted MRI. Gradientecho sequences are 

particularly delicate for the presence of 

hemorrhage [28]. Pus within the gallbladder 

(empyema) resembles sludge on ultrasound, 

CT, and MRI, with product (echogenic, 

hyperattenuating, reduced signal) in the 

dependent section of the gallbladder [13]. 

Findings as a result should be associated with 

clinical history and physical exam (diabetes or 

atherosclerosis are essential in the context of 

empyema, emphysematous cholecystitis, or 

hemorrhage) and ultrasound-guided desire or 

prophylactic positioning of a cholecystostomy 

catheter may be needed for confirmation. 

 
Figure 2-CT, ultrasound, and ERCP in 71-year-

old man with bile leak after cholecystectomy. 

A, CT image shows collection of hypo 

attenuating fluid and air (arrow) in gallbladder 

fossa. Patient had signs of infection, and this 

was initially believed to be infected 

postoperative collection. B, Ultrasound image 

shows echogenic collection (arrow) in sub- 

hepatic space [25]. 

 

Conclusion: 

Cholecystitis is an inflammation of the 

gallbladder. It normally occurs due to a 

gallstone obtains stuck at the opening of the 

gallbladder. It could lead to fever, pain, nausea, 

and serious problems. Without treatment, it can 

lead in perforation of the gallbladder, fibrosis 

and diminishing of the gallbladder, tissue 

fatality and gangrene, or second microbial 

infections. 

Ultrasound, CT, MRI, cholescintigraphy, and 

ERCP play complementary functions in the 

imaging of gallbladder illness. Around 90-95% 

of acute cholecystitis is associated with 

gallstones; with 5-10% of instances due to 

acalculous disease. Ultrasound is much more 

beneficial than CT and MRI for the initial 

assessment of acute biliary disease. CT is 

debatably the most effective technique for 

imaging of challenging gallbladder condition, 

especially for straight imaging of 
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emphysematous cholecystitis, gallstone ileus, 

and verification of presumed gallbladder 

perforation. Cholescintigraphy may assist 

ultrasound and CT for differentiating acute 

from chronic cholecystitis and for the diagnosis 

of acalculous cholecystitis. 
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