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SUMMARY 

Introduction: Acute cholecystitis is one of the common reasons for admission to the emergency department and 
bedside ultrasonography can assist clinical decision-making in these patients. The aim of this study is to evaluate 
the test features of bedside ultrasonography performed by emergency physicians in the diagnosis of acute 
cholecystitis. 

Materials and Methods: A single-center, prospective observational study was conducted between 01.02.2021 
and 01.02.2022 with patients admitted to the emergency department with a preliminary diagnosis of acute 
cholecystitis. The results of the ultrasonography performed in the emergency department and radiology 
departments of the patients suffering from right upper quadrant pain with the suspicion of acute cholecystitis were 
evaluated and the consistency of the interpretations between the reports was compared. 

Results: The mean age of the 152 patients in the study group was 45.8±9 and 73 were male. Sensitivity, 
specificity, positive and negative likelihood ratios, accuracy, as well as positive and negative predictive values in 
acute cholecystitis screening of ultrasonography performed in the emergency department are 84.81 (95%CI: 
74.97 - 91.9), 94.52 ( 95%CI: 86.56 - 98.49), 15.48 (95%CI: 5.94 - 40.32), 0.16 (95%CI: 0.09 - 0.27) , 89.47 (95 
%CI: 83.47 - 93.86), 94.37 (95%CI: 86.54 - 97.76), 85.19 (95%CI: 77.3 - 90.66) respectively. 

Conclusion: Bedside ultrasonography performed by emergency physicians is reliable for diagnosing cholecystitis. 
However, further studies are needed to collect sufficient evidence for the transition to clinical practice. 

 

ÖZ 

Giriş: Akut kolesistit, acil servise sık başvuru nedenlerinden biridir ve yatak başı ultrasonografi bu hastalarda 
klinik karar vermede yardımcı olabilir. Bu çalışmanın amacı, akut kolesistit tanısında acil hekimleri tarafından 
yapılan yatak başı ultrasonografinin test özelliklerini değerlendirmektir. 

Gereç ve Yöntem: 01.02.2021-01.02.2022 tarihleri arasında acil servise akut kolesistit ön tanısı ile başvuran 
hastalarda tek merkezli prospektif gözlemsel çalışma yapılmıştır. Akut kolesistit şüphesi ile sağ üst kadran ağrısı 
olan hastaların acil servis ve radyoloji servislerinde yapılan ultrasonografi sonuçları değerlendirildi ve raporlar 
arasındaki yorumların tutarlılığı karşılaştırıldı. 
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Bulgular: Çalışma grubundaki 152 hastanın yaş ortalaması 45,8±9 ve 73'ü erkekti. Acil serviste yapılan 
ultrasonografi akut kolesistit taramasında duyarlılık, özgüllük, pozitif ve negatif olabilirlik oranları, doğruluk, pozitif 
ve negatif prediktif değerleri sırasıyla 94.52 (%95CI: 86.56 - 98.49), 15.48 (%95CI: 5.94 - 40.32), 0.16 (%95CI: 
0.09 - 0.27), 89.47 (%95 CI: 83.47 - 93.86), 94.37 (%95CI: 86.54 - 97.76), 85.19 (%95 CI: 77.3 - 90.66) olarak 
saptanmıştır. 

Sonuç: Acil hekimleri tarafından yapılan yatak başı ultrasonografi kolesistit tanısında güvenilirdir. Bununla birlikte, 
kliniklerde pratik olarak uygulamak, yeterli kanıt toplamak için daha fazla çalışmaya ihtiyaç vardır. 
 

 

INTRODUCTION 

Abdominal pain is commonly seen in emergency 
departments (1,2). Early diagnosis is important to 
reduce mortality and morbidity from etiological 
causes of abdominal pain. Acute cholecystitis is 
also one of the most important diseases that 
cause abdominal pain and cholecystectomy is 
among the most common operations in general 
surgery. Early cholecystectomy is known to 
improve patients quality of life (1,2). Examination 
methods and laboratory findings alone are not 
sufficient for the differential diagnosis of acute 
cholecystitis. Ultrasound, used by radiologists, is 
a preferred method for detecting gallbladder 
pathologies (3,4). However, it is not possible to 
reach a radiologist at any time of the day for 
ultrasound use in the emergency services. This 
can disrupt patient care and delay the diagnosis 
(5). 

Bedside ultrasonography is a technique used by 
emergency physicians, and there are many 
examples in the literature of applications of 
bedside ultrasonography in the emergency 
department (6-9). Bedside ultrasonography is a 
potential diagnostic tool for diagnosing acute 
cholecystitis as it is a rapid, reproducible, and 
inexpensive method for emergency services (7). 
Although there is increasing evidence of the 
positive diagnostic performance of bedside bile 
ultrasound, concerns remain about the need for 
confirmation based on radiological testing 
between diagnosis in the emergency department 
and surgical treatment (10, 11). Therefore, 
studies in the field of bedside gallbladder 
pathology ultrasonography will fill this gap in 
evidence-based practice and contribute to the 
consensus on the diagnostic accuracy of bedside 
bile duct ultrasonography. The aim of this study is 
to evaluate the test characteristics of bedside 
ultrasonography performed in the emergency 
department in the diagnosis of acute 
cholecystitis.  

MATERIAL AND METHOD 

This study was conducted as a single-center, 
prospective observational study. Patients 
admitted to the emergency department of a 
tertiary hospital between 01.02.2021 and 
01.02.2022 with a preliminary diagnosis of acute 
cholecystitis were included in the study. During 
the study, the principles of the Declaration of 
Helsinki were adhered to and written informed 
consent was obtained from all participants. 
Before starting the study, approval was obtained 
from the Ethics Committee of Bozok University 
Faculty of Medicine with the number of 2017-
KAEK-189_2021.01.18_83. 

Study population 

Patients older than 18 years of age who 
presented to the emergency department with 
suspected acute cholecystitis and who required 
bedside ultrasonography of the right upper 
quadrant based on their clinical assessment were 
included. Patients with known biliary tract 
diseases, pregnant women and patients for 
whom insufficient data could be obtained during 
follow-up were excluded from the study. 

Study protocol 

The patients were selected for participation in the 
study by the research assistants on duty that day 
in the emergency department. Ultrasonographic 
measurements were performed by four 
emergency specialists and four senior research 
assistants. Bedside ultrasound practitioners were 
previously trained in biliary imaging and 
interpretation. A convex multi-frequency (2-5 
MHz) US probe was used to evaluate the 
gallbladder. US examination was performed with 
right subcostal oblique and longitudinal scans 
and intercostal scans to provide the best 
visualization of the entire gallbladder and its 
contents. Researchers screened patients for 
gallbladder wall thickening, pericholecystic fluid, 
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sonographic Murphy's sign, and cholelithiasis. In 
patients evaluated for sonographic Murphys sign, 
thickening of the anterior gallbladder wall greater 
than 3 mm, and pericholecystic fluid, those with 
at least two positive findings were scored in favor 
of acute cholecystitis (Figure 1). Patients with 
only gallstones in the gallbladder with no other 
sonographic findings of cholecystic disease were 
considered to have cholelithiasis. Bedside 
ultrasonography results were compared with the 
results of ultrasonography performed in the 
radiology department as the gold standard. 
Bedside ultrasonography practitioners were 
unaware of the results of sonography performed 
by radiology. 

 
Figure 1. Ultrasonographic view of pericholecystic fluid, 

gallbladder wall thickening with a gallstone 
 

Statistical Analysis 

Statistical analysis was performed using the 
SPSS® 22.0 (Statistical Package for Social 
Sciences, IBM Inc., Chicago, IL, USA) package 
program. The categorical data were presented 
with numbers and percentages. We calculated 
the ultrasound performance characteristics 
including sensitivity, specificity, accuracy, positive 
and negative predictive values with 95% 

confidence intervals. The compatibility between 
bedside ultrasonography in the emergency room 
and ultrasonographic applications performed in 
the radiology department was evaluated with the 
Kappa test. Cases where the p value was below 
0.005 were considered as statistically significant 
results. 

RESULTS 

171 patients with ultrasound imaging were 
included in the study. However, 19 of these 
patients were excluded from the study because 
bedside sonography in the emergency department 
and sonography in the radiology department could 
not be performed together. The mean age of the 
remaining 152 patients in the study group was 
45.8±9 and 73 were male. The findings of 
gallbladder ultrasound and the emergency 
physician and radiologist compliance rates are 
presented in Table 1. Taking into account the 
findings of the emergency department and 
radiology, the highest agreement was observed in 
the detection of gallstones and the lowest 
agreement was observed in the determination of 
the wall thickness of the gallbladder. Sensitivity, 
specificity, positive and negative likelihood ratios, 
accuracy, as well as positive and negative 
predictive values in acute cholecystitis screening 
of ultrasonography performed in the emergency 
department are 84.81 (95%CI: 74.97 - 91.9), 94.52 
(95%CI: 86.56 - 98.49), 15.48 (95%CI: 5.94 - 
40.32), 0.16 (95%CI: 0.09 - 0.27), 89.47 (95 %CI: 
83.47 - 93.86), 94.37 (95%CI: 86.54 - 97.76), 
85.19 (95%CI: 77.3 - 90.66). Screening 
performance characteristics of bedside 
ultrasonography in the emergency department for 
ultrasonographic findings of acute cholecystitis are 
presented in Table 2. 

 

Table 1. Frequency and agreement of each ultrasonography report made in the emergency and radiology departments 
 

Findings Emergency Departmant Bedside 
USG (n,%) 

Radiology Department 
USG (n,%) 

Kappa P-value 

Gallbladder stone 132 (86.8) 134 (88.2) 0.820 <0.001 

Acute cholecystitis  71 (46.7) 79 (52) 0.790 <0.001 

Gallbladder wall thickening 48 (31.6) 67 (44.1) 0.463 <0.001 

Pericholecystic fluid 47 (30.9) 55 (36.2) 0.794 <0.001 

Sonografik murphy 89 (58.6) 86 (56.6) 0.798 <0.001 
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Table 2. Creening performance characteristics of emergency department bedside sonography for  sonographic findings of 
acute cholecystitis 

Characteristics 
Gallbladder wall 

thickening 
Pericholecystic fluid Sonografik murphy Gallbladder stone 

Sensitivity 
56.72 

(44,04 -68,78) 

80 

(67,03 -89,57) 

93.02 

(85.43-97.4) 

97 

(92,53 - 99,18) 

Specificity 
88.24 

(79,43 -94,21) 

96.91 

(91,23 - 99,36) 

86.36 

(75.69-93.57) 

88,89 

(65,29 - 98,63) 

Positive predictive value 
79.17 

(67,18 -87,58) 

93.62 

(82,69 - 97,83) 

89.89 

(82.85-94.24) 

98.48 

(94,62 - 99,59) 

Negative predictive value 
72.12 

(66,05 -77,47) 

89.52 

(83,42 - 93,55) 

90.48 

(81.36-95.39) 

80 

(60,04 - 91,41) 

Accuracy 
74.34 

(66,63 -81,07) 

90.79 

(85,03 - 94,87) 

90.13 

(84.25-94.37) 

96.05 

(91,61 - 98,54) 

Positive likelihood ratio 
4.82 

(2,6 - 8,95) 

25.87 

(8,43 - 79,43) 

6.82 

(3.71-12.55) 

8.73 

(2,36 - 32,26) 

Negative likelihood ratio 
0.49 

(0,37 - 0,65) 

0.21 

(0,12 - 0,36) 

0.08 

(0.04-0.17) 

0.03 

(0,01 - 0,08) 

 

DISCUSSION 

Our study showed that, in terms of the diagnostic 
test performance of bedside right upper quadrant 
ultrasound application, positive bedside 
ultrasound findings in favor of cholecystitis in 
patients with suspected biliary pathology 
presenting to the emergency department were 
similar to ultrasound results performed in the 
radiology department. In addition, our results 
predicted that bedside ultrasonography is reliable 
in detecting gallbladder stones. 

Biliary ultrasonography represents the first 
imaging step of choice in suspected acute 
cholecystitis, thanks to its non-invasive, radiation-
free, high accuracy, and wide availability (12,13). 
Although contrast-enhanced computed tomography 
and MRI applications may be preferred to rule out 
complications, the use of these imaging 
modalities in various patient populations 
(pregnancy, renal failure, etc.) is limited due to 
cost, radiation exposure, and the use of contrast 
agents (12,14,15). A meta-analysis evaluating 
the accuracy analysis of ultrasonography, 
cholescintigraphy, CT, or MR imaging showed 
that ultrasonography is often used to detect acute 
cholecystitis in a similar patient population with 
suspected acute cholecystitis (12). 

Studies of bedside ultrasonography for the 
diagnosis of acute cholecystitis can be found in 
the literature. However, few studies have been 

found on ultrasound performed by non-
radiologists for bedside ultrasound examination, 
particularly in relation to biliary tract pathologies. 
In one of the studies carried out in this direction, 
Scruggs et al. in a prospective study comparing 
the ultrasound findings of emergency physicians 
and radiologists for the identification of 
gallstones, found that the sensitivity of ultrasound 
performed by emergency physicians was 88% 
and the specificity was 87%, with a positive 
predictive value of 91% (16). In another study, 
there was strong agreement in the assessment of 
gallstones on bedside ultrasound versus 
radiology [88.4%, kappa 0.77 (95% CI 0.620.92)] 
(17). Another study found that the sensitivity of 
emergency physician ultrasonography for 
detecting gallstones compared to radiology 
ultrasonography was 94% (ppv: 99%, npv: 73) 
(18). In our study, data from patients assessed as 
having cholelithiasis who underwent both bedside 
and radiological ultrasound examination showed 
that emergency bedside ultrasound examination 
is a sensitive and reliable tool for detecting the 
presence of gallstones, consistent with the 
literature was. 

The sonographic detection of gallstones is easier 
than the diagnosis of acute cholecystitis. 
However, there are few studies examining the 
diagnostic test performance of bedside 
ultrasonography in acute cholecystitis (19). In 
recent years, the use of bedside ultrasound as an 
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integrated physical examination tool in the clinical 
approach to acute cholecystitis has increased. 
(20). If there is a clinical suspicion of acute 
cholecystitis, bedside ultrasound usually clarifies 
the need for the necessary investigations in the 
next step, in addition to providing a quick and 
definitive diagnosis (21). In addition, a 
prospective observational study showed similar 
outcomes for cholecystitis detection between 
emergency bedside ultrasonography for 
cholecystitis detection and radiological 
ultrasonography (Bedside US sensitivity 87%, 
specificity 82%; radiology-ultrasound sensitivity 
83%, specificity 86%) (22). In another study, 
good agreement in the presence and absence of 
an acute cholecystitis diagnosis was found 
between sonographic reports found that were 
made in the emergency room and radiology 
departments (23). On the other hand, in a study 
conducted, it was found that the scanning 
performance characteristics of the ultrasound 
scan performed by a radiologist were significantly 
better in detecting gallbladder stones than the 
ultrasound scan performed by an emergency 
room attendant and increases gallbladder wall 
thickness (24). Another study found that bedside 
ultrasound performed by emergency physicians 
was less accurate than the presence or absence 
of gallstones in detecting acute cholecystitis (25). 
The data obtained in our study were similar to the 
results of ultrasonography performed by 
radiologists when diagnosing acute cholecystitis. 
The difference in the agreement of radiographic 
and non-radiographic sonographic reports in the 
diagnosis of an acute cholecystitis in the 
literature may be due to the practice dependence 
of sonography. The experience of the ultrasound 

practitioner can affect the diagnostic value of 
acute cholecystitis. In our study, a training plan 
for the ultrasound practitioners was prepared in 
advance. Second, the interest of emergency 
physicians in bedside sonography in other 
settings in recent years may have increased their 
sonographic skills and rapid adaptability. This 
may indicate that more training and practice is 
needed to improve gallbladder ultrasound 
screening performance and develop diagnostic 
skills. 

Limitations 

The main limitation of our study is the small 
number of patients included in the study. Another 
limitation of our study is that the patients body 
mass index was not measured. Obesity is a 
technically challenging factor in abdominal 
ultrasound examinations. This may be a factor in 
diagnostic discrepancies between cases in 
bedside sonographers. 

CONCLUSION 

Bedside ultrasonography, performed by 
competent emergency physicians with the 
necessary training, is reliable for identifying 
gallstones and diagnosing acute cholecystitis. 
The clinical use of bedside ultrasound as part of 
the physician's physical examination of patients 
presenting to the emergency department with 
right upper quadrant pain can improve the quality 
of overall patient care. In emergency medical 
education, training to improve bedside ultrasound 
skills for gallbladder pathologies should be 
standardized and encouraged.   
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