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Agreement of emergency physician-performed ultrasound 
versus RADiology-performed UltraSound for cholelithiasis or 
cholecystitis: a systematic review
Florence Duprieza, Paul Geukensb, Andrea Penalozaa,  
Dominique Vanpeec, Geertruida Bekkeringd,e,f and Xavier Bobbiag      

Cholecystitis secondary to gallstone migration is the 
most common suspected diagnosis for right upper 
quadrant pain in emergency departments, with radiology-
performed ultrasound (RADUS) being the main diagnostic 
tool. The primary aim of this review was to assess the 
ability of emergency physicians to perform emergency 
ultrasound (EUS) compared to RADUS to diagnose 
cholelithiasis and cholecystitis. A systematic search was 
performed using Embase, Central (Cochrane library), 
Web of Science, MEDLINE, Google Scholar, prospective 
trial registries, and OpenSIGLE databases as well as 
hand-search of articles. Two physicians independently 
selected the articles. Assessment of methodological 
quality was performed using the Quality Assessment 
of Diagnostic Accuracy Studies 2 tool. Clinical and 
methodological heterogeneity were qualitatively reported 
and discussed. Seven prospective studies were selected 
involving a total of 1061 subjects undergoing EUS. 
The included studies all used RADUS as the reference 
standard and emergency physician-performed EUS as the 
index test. Included studies mostly reported diagnostic 
accuracy for cholelithiasis diagnosis whereas only one 
study mentioned diagnostic accuracy for cholecystitis. 
Clinical and methodological heterogeneity between 
included studies prevented a meta-analysis. This review 
shows there is good agreement between EUS and 

RADUS to assess the gallbladder for cholelithiasis and 
therefore supports its use by emergency physicians for 
that matter. Nevertheless, this work identified clinical 
and methodological heterogeneity along with a poor 
description EUS operators’ experience. In the future, 
larger studies should include a larger population of 
EUS operators, specify their background, and compare 
EUS to the final diagnosis to evaluate performances for 
gallbladder diagnostic accuracy. European Journal of 
Emergency Medicine XXX: 000–000 Copyright © 2021 
Wolters Kluwer Health, Inc. All rights reserved.
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Introduction
Right upper quadrant (RUQ) pain is a common complaint 
in emergency departments (EDs) [1]. Cholecystitis is 
the most common suspected diagnosis associated with 
such pain in the ED [2]. About 95% of cholecystitis cases 
are reported to be secondary to gallstone migration [3,4]. 
Among patients presenting to ED with acute abdominal 
pain, 3–10% are diagnosed with calculous cholecystitis 
[5]. This percentage increases to 60% among patients 
suffering from RUQ pain [6]. Ultrasound is consid-
ered an essential tool for evaluating these conditions  
[2,7,8].

Emergency UltraSound (EUS) is a focused ultrasound 
exam performed at the bedside by the treating physician 
and used to respond to a specific question during the clin-
ical examination [9]. Currently, the diagnosis of gallblad-
der pathologies relies mostly on RADiology-performed 
UltraSound (RADUS). RADUS is often a time-consum-
ing part of patient care [10] and its use is limited by its 
variable availability in hospitals, especially out of hours 
[11]. Instead of ultrasound, a CT scan may be used to 
assess RUQ pain. However, this is not in accordance with 
current recommendations [8] and leads to a non-negligi-
ble radiation risk for the patient.

Few literature reviews and meta-analyses have examined 
the performance of EUS in gallbladder assessments com-
pared to RADUS [11]. In 2011, in a systematic review 
evaluating the use of EUS for cholelithiasis diagno-
sis, Ross et al. [11] suggested that bedside ultrasound 
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was a useful tool to confirm or exclude the presence of 
cholelithiasis. Furthermore, prospective studies such as 
that of Summers et al. [12] in 2010 underlined that the 
presence of gallstones combined with additional findings 
is highly sensitive and specific to diagnose acute chole-
cystitis. Summers et al. [12] reported sensitivity and spec-
ificity of 0.89 [95% confidence intervals (CIs), 0.79–0.95] 
and 0.86 (95% CI, 0.73–0.95), respectively, for the diag-
nosis of gallstones using EUS. A single-center study led 
by Villar et al. [13] in 2015 concluded that the absence of 
cholelithiasis rules out the presence of acute cholecysti-
tis in an emergency setting. This is consistent with the 
strong correlation between gallstones and cholecystitis.

Despite these valuable findings, in the aforementioned 
articles, the variable experience of the EUS operators is 
not taken into account, while the comparison group is not 
consistently RADUS. Both elements can lead to a signif-
icant comparison bias when assessing the performance of 
ultrasound use by emergency physicians. This systematic 
review was performed to provide insight into the char-
acteristics of the different diagnostic accuracy studies 
and to report the experience of EUS operators using a 

step-by-step approach and considering cholecystitis and 
gallstones as a gallbladder pathology that can accurately 
be assessed by EUS. RADUS was used for comparative 
purposes to accurately assess ultrasound performance. 
Indeed, the primary outcome of this systematic review 
was assessing the ability of emergency physicians to use 
ultrasound compared to radiologists or sonographers.

Methods
The following research question was considered in this 
review: is EUS (I) performed by emergency physicians 
(P) accurate, compared to RADUS (C), for the diagnosis 
of acute cholecystitis or cholelithiasis (O)? After a scoping 
literature review, a protocol was written a priori and reg-
istered on PROSPERO (CRD42020161871) before per-
forming an extended literature search. An amendment 
was made towards the initially chosen title. This sys-
tematic review was conducted according to Cochrane’s 
methodology [14], and reported following the Preferred 
Reporting Items for a Systematic Review and Meta-
analysis of Diagnostic Test Accuracy Studies statement 
[15].

Table 1  Quality Assessment for Diagnostic Accuracy Study toola

 Katirci 
et al. [18]

Kendall 
et al. [19]

Kozaci 
et al. [20]

Miller 
et al. [21]

Rosen 
et al. [22]

Shekarchi 
et al. [23]

Torres-Macho 
et al. [24]

Domain 1: Patient selection        
  A. Risk of bias        
    Consecutive or random sample of patients? (yes/no/unclear) Unclear No No No No No Unclear
    Case-control design avoided? (yes/no/unclear) Yes Yes Yes Yes Yes Yes Yes
    Inappropriate exclusions? (yes/no/unclear) No Yes Yes No Unclear Yes Yes
    Biased selection of patients? (low/high/unclear) Low Low Low Low Unclear Low Low
  B. Concerns regarding applicability?
    Concerns that the included patients do not match the review question? 

(low/high/unclear)
Low Low Low Low Low Low Low

Domain 2: Index test
  A. Risk of bias
    Index test results interpreted without knowledge of the reference  

standard results? (yes/no/unclear)
Yes Yes Yes Yes Yes Yes Yes

    Prespecified threshold? (yes/no/unclear) NA NA NA NA NA NA NA
    Conduct or interpretation of the index test introduced bias?  

(low/high/unclear)
Low Low Low Low Low Low Low

  B. Concerns regarding applicability?
    Concerns that the index test, its conduct, or interpretation differ  

from the review question? (low/high/unclear)
Low Low Low Low Low Low Low

Domain 3: Reference standard
  A. Risk of bias
    Reference test likely to correctly classify the target condition?  

(yes/no/unclear)
Yes Yes Yes Yes Yes Yes Yes

    Reference test results interpreted without knowledge of the index test 
results? (yes/no/unclear)

Yes Yes Unclear Yes Yes Unclear Yes

    Risk of reference test, conduct, or interpretation introducing bias?  
(low/high/unclear)

Low Low Low Low Low Low Low

  B. Concerns regarding applicability?
    Concerns that the target condition as defined by the reference  

standard does not match the review question? (low/high/unclear)
Low Low Low Low Low Low Low

Domain 4: Flow and timing
  A. Risk of bias
    Patients not receiving index test and/or reference standard or being 

excluded from 2 × 2 table
None None None None None None None

    Apprsopriate interval between index test and reference standard?  
(yes/no/unclear)

Unclear Unclear Unclear Unclear Unclear Unclear Yes

    Did all patients receive reference standard? (yes/no/unclear) Yes Yes Yes Yes Yes Yes Yes
    Did all patients receive the same reference standard? (yes/no/unclear) Yes Yes Yes Yes Yes Yes Yes
    Were all patients included in the analysis? (yes/no/unclear) Yes Yes Yes Yes No Yes Yes
    Risk of patient flow introducing bias? (low/high/unclear) Low Low Low Low Unclear Low Low

aQUADAS-2 tool.
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Search strategy, information sources, and eligibility 
criteria
Regarding the narrow scope of the review, a large num-
ber of databases were used: Embase, Central (Cochrane 
library), Web of Science, MEDLINE, Google Scholar, 
and prospective trial registries. The openSIGLE data-
base was searched for grey literature. Although the user 
guide of each database was taken into account, the search 
string was based on a combination of medical subject 
headings and free text words (Supplemental Material 
1, Supplemental digital content 1, http://links.lww.com/
EJEM/A305). The search was performed using English 
and French terms. In addition, a snowballing method 
was used, whereby reference lists and citations of rele-
vant articles were screened for articles of interest. The 
conference archives of following national emergency 
medicine societies were also screened: American College 
of Emergency Physicians (ACEP), Royal College of 
Emergency Medicine, Society of Academic Emergency 
Medicine, American Academy of Emergency Medicine, 
American Institute of Ultrasound in Medicine, Société 
Française de Médecine d’Urgence (SFMU), Belgian 
Society of Emergency Medicine and Disaster Medicine, 
Canadian Association of Emergency Physicians, and 
Association des spécialistes en Médecine d’Urgence 

du Québec. The EUS recommendations of ACEP and 
SFMU were also explored. ZOTERO software was used 
for bibliographic management. The search period was 
chosen from 01 January 1991 to 02 March 2020. The stud-
ied outcome was EUS performance for the detection of 
cholelithiasis or cholecystitis when conducted by emer-
gency physicians compared to RADUS. Only prospective 
diagnostic accuracy studies were considered for inclusion.

Article selection
Using the different databases listed in the previous 
section, articles were identified according to the built 
search string. During the identification process, the 
number of articles found was reported at each phase 
along with the sources of the identified records. After 
removing duplicates, the selection process began by 
evaluating the title, then the abstract, and finally the 
article in full. Articles excluded at the full-text screen-
ing stage were recorded, along with the reason for exclu-
sion. Two reviewers screened articles independently. A 
third reviewer assessed any discrepancies if no consen-
sus was reached. Inclusion and exclusion criteria were 
strictly applied to all the selected articles. Any articles 
comparing the diagnostic accuracy of both EUS and 
RADUS to the final diagnosis were excluded if the 

Fig. 1

Results of the search strategy using a Preferred Reporting Items for a Systematic Review and Meta-analysis flowchart.
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authors did not share the original data used for RADUS 
as the reference standard.

Data management and extraction
Any article meeting the eligibility criteria was reviewed 
in full in order to extract data. During the data collection, 
reviewers verified the inclusion criteria, reported them 
appropriately in a standardized form (Supplemental 
Material 2, Supplemental digital content 1, http://links.
lww.com/EJEM/A305) developed a priori, and justified 
any exclusion.

Quality and risk of bias assessment
The Quality Assessment of Diagnostic Accuracy Studies 
2 (QUADAS-2), the current standard used to assess the 
risk of bias of diagnostic accuracy studies [16], was used 
in this review (Table 1). Each domain was evaluated in 
terms of risk of bias and applicability. 

Data analysis
Following the Standards for Reporting Diagnostic 
Accuracy Studies [17], 2 × 2 tables were used to calculate 
sensitivity and specificity of EUS compared to RADUS. 
Clinical and methodological heterogeneity were qualita-
tively reported and discussed with respect to the popula-
tion of EUS operators, reference standard, index test, and 
outcome. Given the observed clinical and methodological 
heterogeneity, meta-analysis was deemed inappropriate. 
Distribution of the individual sensitivity and specificity 
estimates with 95% CIs reported in the included studies 
was illustrated in a coupled forest plot and in the receiver 
operating characteristic plane.

Results
Figure  1 illustrates the results of the search strategy. 
Substantial agreement was found after article screen-
ing and eligibility assessment before consensus using 
Cohen’s Kappa statistics (k = 0.8). Out of 39 articles eval-
uated in full, 7 studies [18–24] were included, with a total 
of 1061 patients undergoing EUS, with RADUS as the 
reference standard.

Characteristics of the included studies
Characteristics of the seven included studies are reported 
in Table 2. The included studies all used RADUS as the 
reference standard and EUS performed by emergency 
physicians, consultants or residents, as the index test. All 
studies used appropriate ultrasound devices and a cur-
vilinear low-frequency probe as recommended for gall-
bladder evaluation [25]. All studies described gallstone 
findings. However, except for Torres-Macho et al. [24] 
who reported sensitivity and specificity for cholecysti-
tis diagnoses, other studies described cholecystitis signs 
independently and were therefore not included for chol-
ecystitis analysis. Torres-Macho et al. [24] did not specify 
whether they performed an ultrasound of the biliary tree, 
while Shekarchi et al. [23], Katirci et al. [18], and Rosen 
et al. [22] did not include the biliary tree in the gallblad-
der examination. Although the number of EUS examina-
tions and reference standards was clearly reported in each 
study, the number of EUS operators as well as their expe-
rience varied substantially (Table  3). Prior to inclusion, 
the physicians using EUS all underwent specific training 
in bedside ultrasound, although the length and the con-
tent varied in the included studies. 

Table 2  Characteristics of the included studiesa

Study Center Comparison
Included 
patients

Total abdomen vs. 
focused EUS Outcome

Katirci et al. 
[18]

Tertiary hospital, Turkey RADUS RUQ pain Focused RUQ Primary: EUS accuracy for cholecystitis diagnosis
250 000 annual admissions

Kendall  
et al. [19]

University-affiliated hospital, USA RADUS RUQ or epigastric 
pain or jaundice

Focused RUQ Primary: EUS accuracy for hepatobiliary assessment
Secondary: How sonographic experience affects 

accuracy in gallbladder evaluations and the time 
required for a focused RUQ assessment

55 000 annual ED consultations

Kozaci  
et al. [20]

Tertiary hospital, Turkey RADUS Acute abdominal 
pain

EUS in 10 steps:  
gallbladder in step 2

Primary: EUS accuracy for differential diagnosis of 
acute abdominal painAdmissions not specified

Miller et al. 
[21]

University-affiliated center, USA RADUS RUQ or  
epigastric pain

Focused RUQ Primary: EUS accuracy for hepatobiliary  
assessment

Secondary: How history, physical examination, and 
laboratory findings combined with gallbladder EUS 
predicts normal gallbladder, symptomatic cholelith-
iasis, and complicated symptomatic cholelithiasis

140 000 annual ED consultations

Rosen  
et al. [22]

University-affiliated hospital, USA RADUS Abdominal pain of  
suspected biliary  
origin

Focused RUQ Primary: EUS accuracy for diagnosis of gallstones 
and cholecystitis

Secondary: Characteristics of EUS and RADUS to 
diagnose cholecystitis

66 000 annual ED consultations

Shekarchi  
et al. [23]

2 tertiary centers, Iran RADUS RUQ or epigas-
tric pain with 
suspected acute 
cholecystitis

Focused RUQ Primary: EUS accuracy for cholecystitis diagnosis
Admissions not specified

Torres-Macho 
et al. [24]

Urban university hospital, Spain RADUS Suspected  
cholecystitis

Unclear Primary: EUS accuracy for multiple indications (chol-
ecystitis, hydronephrosis, deep vein thrombosis, 
cardiovascular problems)

Admissions not specified

aRUQ, right upper quadrant pain.
EUS, Emergency UltraSound; RADUS: RADiology-performed UltraSound.

http://links.lww.com/EJEM/A305
http://links.lww.com/EJEM/A305
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Risk of bias assessment
Before consensus, a major kappa agreement (k = 0.9) 
was found between reviewers for all four domains of 
the QUADAS-2 tool. Concerns about bias induced by 
the included patients, index test conduct or interpre-
tation, reference standard used, or patient flow were 
mostly low, although they were viewed as unclear for 
the study of Rosen et al. [22]. Indeed, Rosen et al. [22] 
included patients according to the opinion of EUS opera-
tor. In the other studies [18–21], the selection of patients 
undergoing EUS was; however, not consecutive, which 
gave rise to a convenience sample. Katirci et al. [20] and 
Miller et al. [21] did not avoid inappropriate exclusions, 
as they, respectively, excluded patients who recently ate 
a meal and those with a normal laboratory test. All EUS 

operators performed gallbladder assessments before 
the control. RADUS operators were mostly blinded to 
the EUS results, although this is not clearly specified in 
Kozaci et al. [20] and Sherkachi et al. [23].

Accuracy and heterogeneity
Reported sensitivity and specificity for gallbladder 
assessment ranged from 0.89 to 0.96 and from 0.78 to 
0.97, respectively, in included studies. The total number 
of EUS performed was 1061, with a range from 78 to 342.

The primary outcome of most studies [18,19,21–23] 
focused on determining the diagnostic accuracy of hepa-
tobiliary EUS compared to RADUS. Kozaci et al. [20] and 
Torres-Macho et al. [24]; however, considered gallbladder 

Table 3  Characteristics of emergency ultrasound operatorsa

Study EUS operators Number of EUS 
operators

EUS experience and training prior to inclusion EUS devices

Katirci et al. [18] Emergency physician 
consultants

Not specified EUS operators attended a certification  
program with theoretical and practical  
training before inclusion

Mindray DC-3; Mindray, Shen-
zhen, P. R. China

No other course specified before inclusion
Kendall et al. [19] Emergency physician  

consultants and 
residents

8 full-time emergency  
physicians

Partly inexperienced operators with <25  
examinations performed and 1 operator  
with >100 EUS examinations

Toshiba Capasee, Toshiba  
SSH-140A, New-York, USA

39 residents 3h training in abdominal EUS and 10h hands-on  
experience for different EUS, including RUQ

Kozaci et al. [20] Emergency physician 
consultants with at  
least 6 months’  
experience

6 emergency  
physicians

Trained in E-FAST Mindray DC-T6; Mindray
Theoretical and practical training for 8 h per  

week for three consecutive weeks given by  
a radiologist; practical comparison with  
RADUS for 1 month with minimum 10  
patients before inclusion

Miller [21] 1 experienced EUS  
user and residents

1 experienced  
operator, unknown  

number of residents

Unexperienced EUS users and one experienced  
EUS operator who performed 43% of EUS

Treason 2000, Teratech Inc,  
Houston, Texas, USA

2-h didactic course on hepatobiliary EUS and  
15 min individual hands-on session

Rosen et al. [22] 15 full-time emergency 
physician consultants

15 full-time emergency  
physicians

Heterogeneous experience between operators,  
some with <30 EUS

Aloka Echo Camera SSD-500, 
Tokyo, Japan,  
Siemens Sonoline Prima, 
Erlangen, Germany

2-h theoretical sessions and 2-h hands-on training

Shekarchi [23] Attending emergency  
physicians expert in 
POCUS or trained 
emergency residents 
supervised by POCUS  
expert

Not specified Experienced EUS user or residents under  
their supervision

HM-70 Samsung, New Jersey, 
USA and M-turbo Sonosite, 
Frankfurt, Germany2-h theoretical courses and 2-h hands-on  

training, following by 12 supervised cases  
before individual inclusion

Torres-Macho [24] 5 full-time attending  
emergency physicians

5 full-time emergency  
physicians

No EUS experience Siemens Sonoline G-20, 
Erlangen, Germany10-h training program given over 2 days

aEUS, Emergency UltraSound.
POCUS, Point Of Care UltraSound; RADUS: RADiology performed UltraSound; RUQ, Right Upper Quadrant Pain.

Fig. 2

Coupled forest plot. CI, confidence interval.



Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

6  European Journal of Emergency Medicine  2021, Vol XXX No XXX

EUS as a subgroup. Clinical heterogeneity was reported 
for the population of EUS operators as well as EUS 
use. Indeed, EUS operator’s background was either not 
specified or poorly described in the included studies. 
Kendall et al. [19] based EUS experience on the num-
ber of previous EUS examinations, whereas Katirci et al. 
[18], Kozaci et al. [20], Miller et al. [21], Rosen et al. [22], 
and Sherckachi et al. [23] gave a rather poor definition 
for previous EUS experience. Moreover, the description 
of EUS was quite variable in the different studies. In all 
studies; however, physicians were required to search for 
cholelithiasis. Previously to patient inclusion, EUS oper-
ators received dedicated training to EUS use for gall-
bladder assessment. Estimates of the included studies 
were shown in a coupled forest plot (Fig. 2) and the ROC 
plane (Fig. 3) depicting more heterogeneity for specific-
ity between studies.

Discussion
This rigorously performed systematic review confirms 
the value of EUS performance when investigating 

gallbladders in an emergency setting, as good sensitivity 
(0.89–0.96) and specificity (0.78–0.97) were found in the 
included studies. Moreover, the risk of bias for included 
studies was mostly low, which increases confidence in 
these results. The sensitivity and specificity estimates 
found in the literature for RADUS when compared to 
the final diagnosis are, respectively, 0.84 and 0.99 for the 
detection of cholelithiasis [11,26] and range from 0.84 to 
0.98 and from 0.90 to 0.99 for cholecystitis [27]. Although 
further studies are needed to compare EUS to the final 
diagnosis, the emergency physicians’ ability to use EUS 
compared to RADUS as described in this review may fur-
ther reflect its good diagnostic accuracy for gallbladder 
assessments.

In an emergency setting, gallbladder EUS specifically 
searches for cholelithiasis and/or cholecystitis. The 
coupled forest plot (Fig.  2) and ROC plane (Fig.  3) 
illustrate the estimates for each study, which con-
cern gallstone diagnosis using EUS in retrieved arti-
cles. Except for Torres-Macho et al. [24], estimates 

Fig. 3

Receiver operating characteristic plane.
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for cholecystitis were not presented in the reviewed  
articles.

Due to the observed clinical and methodological het-
erogeneity, it was decided that pooling the individual 
sensitivity and specificity estimates in a meta-analysis 
was not appropriate [28]. Although the review popu-
lation was strictly limited to emergency physicians, 
ultrasound is known to be operator-dependent, and 
variations in ultrasound experience may give this factor 
even more importance. Therefore, this review reported 
this particular issue as accurately as possible (Table 3). 
To diminish the clinical heterogeneity and homogenize 
the interventions in the included studies, EUS opera-
tors were required to undergo ultrasound training for 
hepatobiliary assessments. However, this training dif-
fered across studies, and its impact was poorly evalu-
ated. Unlike radiologists and sonographers, emergency 
physicians are unequally familiar with EUS. The stud-
ied population was therefore perhaps not representative 
of emergency physicians in general and demonstrated a 
selection bias. In the different studies presented here, 
two did not report the size of the operator sample [18,23], 
whereas one [21] did not specify the number of resi-
dents using EUS. This number could provide precious 
information to estimate the studied population. The 
ratio of EUS operators to the total number of emergency 
physicians on site as well as the ratio of consultants to 
residents is also important in evaluating the representa-
tive characteristics of the population. The small number 
of EUS operators also explained the use of convenience 
patient samples, which was another source of bias in the 
included studies. These were supplementary sources of 
clinical and methodological heterogeneity preventing a 
meta-analysis.

Attention should also be given to the reference stand-
ard, when assessing sources of heterogeneity. Among the 
seven included articles, the signs described on RADUS 
were accurately documented by most studies [19,21–23]. 
Furthermore, as ultrasound has been part of the official 
curriculum of radiologists for decades and is the specialty 
of sonographers, the control group was considered to be 
homogenous for all the included studies. This; however, 
does not avoid the known operator-dependent nature of 
ultrasound use.

Concerning the outcome, although patients assessed for 
cholelithiasis were a subgroup in two studies [18,24], the 
aim of all studies was to analyze EUS accuracy compared 
to RADUS. This was considered a factor of homogeneity.

The inability to perform a meta-analysis confirms the 
need for larger studies assessing the ability of EUS 
operators in gallbladder evaluation. Ideally, these stud-
ies should use larger sample sizes of emergency physi-
cians and include operators with a uniform ultrasound 
background.

Limitations
Searching multiple databases and screening grey liter-
ature reduces publication bias. Therefore, we are confi-
dent that we identified all relevant studies. However, the 
development of an a priori protocol may have generated 
some difficulties in finding previously selected informa-
tion among the included studies. For instance, except for 
the study by Torres-Macho et al. [24], none of the studies 
compare EUS use for cholecystitis diagnosis. This review, 
which initially aimed to assess gallbladder ultrasound 
for both, cholelithiasis and cholecystitis, subsequently 
had to depict mostly the sensitivity and specificity for 
cholelithiasis.

Our main interest in this review was the emergency phy-
sicians performing EUS. In most articles, the number 
of EUS operators and their EUS experience was poorly 
documented and thus impossible to accurately compare. 
EUS operators were simply described as expert or not 
without specifying the level of expertise. This was a clear 
limitation for accurately assessing the population.

The clinical setting of the EUS could be considered a 
strength. Nonetheless, some EUS operators were super-
vised by more experienced emergency physicians. This 
supervision possibly influenced the way in which the 
EUS was performed. Likewise, due to the lack of emer-
gency physicians trained and experienced in EUS, most 
studies had to include naive operators. Besides Muller et 
al. [21], the other authors did not characterize the influ-
ence of ultrasound background on EUS ability or com-
pare supervised and unsupervised EUS.

While the consistent use of RADUS as the reference 
standard in the different studies could be taken as a 
strength in this review, the diagnostic accuracy of EUS 
was not assessed in terms of the final diagnosis. Although 
RADUS is mostly used in ED to diagnose gallbladder 
pathologies, it could be argued that the only way to con-
firm the ultrasound findings is by surgery or discharge 
reports. However, the primary outcome of this study was 
to assess EUS performance rather than diagnostic accu-
racy itself, which reduced the influence of this potential 
limitation.

The 7 studies included in this work compared the 
diagnosis made using EUS without assessing the com-
plementary information given by the radiological struc-
tural analysis such as liver assessments or other RADUS 
findings. Moreover, some studies did not include biliary 
tree in their analysis while it is important for patient 
management.

Conclusion
The good sensitivity and specificity reported in all seven 
selected articles for EUS compared to RADUS support 
the use of EUS to assess gallbladder in an emergency set-
ting. This could represent a great opportunity to improve 
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bedside patient care, target treatments, and ease patient 
flow in the ED for patients presenting with potential gall-
bladder pathology.

This systematic review; however, sheds light on the clin-
ical and methodological heterogeneity of the included 
studies, which prevented a meta-analysis. As a result, any 
EUS gallbladder examination should be interpreted with 
caution in relation to the EUS training of the operator 
and viewed in light of pre-test probability. EUS operator 
should wisely report results according to EUS protocol.

Although this review shows that EUS is a valuable tool 
for gallbladder evaluation by emergency physicians, fur-
ther studies should be undertaken to evaluate the diag-
nostic accuracy across a larger spread of EUS operators 
taking into account their EUS experience and its impact 
on EUS accuracy of use.
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l’adulte. Montpellier: Sauramps Medical; 2017.

26	 Shea JA, Berlin JA, Escarce JJ, Clarke JR, Kinosian BP, Cabana MD, et al. 
Revised estimates of diagnostic test sensitivity and specificity in suspected 
biliary tract disease. Arch Intern Med 1994; 154:2573–2581.

27	 Shah K, Wolfe RE. Hepatobiliary ultrasound. Emerg Med Clin North Am 
2004; 22:661–673, viii.

28	 Macaskill P, Gatsonis C, Deeks J, Harbord R, Takwoingi Y. Chapter 10: 
analysing and presenting results. In:  Higgins JPT, Green S, editors. 
Cochrane Handbook for Systematic Reviews of Diagnostic Test Accuracy. 
1st ed. Chichester, UK: The Cochrane Collaboration; 2010. pp. 97–165.

https://handbook-5-1.cochrane.org/index.htm#chapter_6/6_2_1_8_grey_literature_databases.htm
https://handbook-5-1.cochrane.org/index.htm#chapter_6/6_2_1_8_grey_literature_databases.htm
https://handbook-5-1.cochrane.org/index.htm#chapter_6/6_2_1_8_grey_literature_databases.htm

