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ABSTRACT
Objectives Gallstone disease is a common reason 
for emergency department (ED) presentation. Surgeons 
often prefer radiology department ultrasound (RUS) 
over point of care ultrasound (POCUS) because of 
perceived of unreliability. Our study was designed to 
test the hypothesis that POCUS is sufficient to guide the 
management of surgeons treating select cases of biliary 
disease as compared to RUS.
Methods This was a prospective cohort study. Patients 
who presented to the ED with abdominal pain and 
findings of biliary disease on POCUS were included. The 
surgeon was then presented the case with POCUS only 
and recorded their management decision. Patients then 
proceeded to RUS, were followed through their stay, 
and analysis was performed to analyze the proportion of 
patients where the introduction of the RUS changed the 
management plan.
Results 100 patients were included in this study, and 
all received both POCUS and RUS. Depending on the 
surgeons’ POCUS based management decisions, the 
patients were divided into three groups: (1) surgery, 
(2) duct clearance, (3) no surgery. Total bilirubin 
was 34±22 mmol/L in the duct clearance group vs 
8.4±6.5 mmol/L and 16±12 mmol/L in the surgery 
and no surgery groups, respectively (p<0.05). POCUS 
results showed 68 patients would have been offered 
surgery, 21 offered duct clearance, and 11 no surgery. In 
90% of cases, the introduction of RUS did not change 
management. The acute care surgeons elected to 
operate on patients more frequently than other surgical 
subspecialties (p<0.05).
Conclusions This study showed that fewer than 10% 
of patients with biliary disease seen on POCUS had 
a change in surgical decision- making based on the 
addition of RUS imaging. In uncomplicated cases of 
biliary disease, relying on POCUS imaging for surgical 
decision- making has the potential to improve patient 
flow.
Level of evidence II Prospective Cohort Study.

INTRODUCTION
Biliary disease is common, affecting more than 
20 million Americans annually.1 It frequently results 
in emergency department (ED) presentation and 
admission for surgery. Point- of- care ultrasound 
(POCUS) in the ED has seen growing use in the 
diagnosis and management of gallbladder disease.2–4 
The diagnostic accuracy of biliary POCUS has been 
previously evaluated in multiple studies. Compared 

with history, physical examination, and laboratory 
tests, biliary POCUS is the best performing bedside 
test for acute biliary disease.5 6 When compared with 
radiology department ultrasound (RUS), system-
atic reviews have demonstrated that the sensitivity 
of POCUS for cholelithiasis was 89.8% and the 
specificity was 88.0%.7 Implementation of POCUS 
can improve access to care, and more emergency 
medicine physicians are being trained in biliary 
POCUS.8 Patients who have biliary disease diag-
nosed by POCUS, and are managed without confir-
matory imaging, have on average a 2- hour shorter 
length of stay in the ED.9–11 Despite the literature 
demonstrating reliability and potential benefits of 
biliary POCUS, there has been a lack of adoption 
for the purpose of surgical decision- making.12 A 
recent Canadian national survey showed that 60% 
of practicing surgeons had a total lack of confidence 
in ED POCUS for the diagnosis of biliary disease.13 
This lack of confidence leads many surgeons to seek 
confirmatory radiology department imaging prior 
to operating on the gallbladder. The unanswered 
question is whether this additional step of obtaining 
a RUS adds value for the surgeon over the infor-
mation available by POCUS. This study attempts to 
answer this question by prospectively evaluating the 
surgical decision- making for a cohort of patients 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Point of care ultrasound for biliary disease has 
similar sensitivity and specificity to radiology 
department ultrasounds; however, medicolegal 
concerns and concerns about reliability of 
results are barriers to its adoption for surgical 
decision- making.

WHAT THIS STUDY ADDS
 ⇒ When biliary point of care ultrasound is 
performed by trained emergency medicine 
physicians, the additional step of adding a 
formal radiology department ultrasound adds 
minimal additional value to the surgeons 
making a clinical decision.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This demonstrates that surgical decision- 
making for uncomplicated biliary disease can 
safely proceed based on emergency department 
point of care ultrasound without the use of 
comprehensive radiology department imaging.
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who were diagnosed with acute biliary disease on POCUS in the 
ED. We compared the decisions surgeons would have made in 
the management of their patients if (i) POCUS had been the only 
imaging available, to (ii) their final management plan knowing 
the results of confirmatory radiology department imaging.

METHODS
A prospective cohort study was performed in a university affil-
iated tertiary care center (London Health Sciences Centre, 
in London, Ontario, Canada). This facility has a fellowship 
training program for emergency medicine physicians in POCUS. 
The POCUS images and interpretations were performed by 
emergency medicine attendings within this fellowship program. 
There are a total of 11 faculty members participating in the ED 
fellowship POCUS program. Each of these ED faculty members 
have training and experience specific to biliary POCUS and 
incorporate it into their clinical practice. Patients presenting 
with abdominal pain were consecutively evaluated for the possi-
bility of acute biliary disease. When clinically indicated and as 
part of routine care, abdominal POCUS with gallbladder assess-
ment was performed. Point of care ultrasound images were 
recorded using a commercially available cloud- based system 
(Qpath, Telexy Healthcare, Everett, WA). The emergency physi-
cian then interpreted the POCUS findings and published them 
to the electronic medical record for permanent reference and 
review. Patients were approached for inclusion in the study if the 
ED physician felt that the ultrasound findings, physical exam-
ination, and history were consistent with biliary disease, and 
their age was equal to or greater than 18. Patients were excluded 
if they underwent emergency surgery prior to a confirmatory 
ultrasound or were unable to understand or offer consent to this 

study. At this institution, surgeons from all subspecialities take 
emergency general surgery call and are responsible for managing 
acute biliary pathology. For the purposes of secondary analysis, 
these surgeons were grouped into five subspeciality categories: 
acute care/trauma (ACS) surgeons, colorectal surgeons, hepato-
biliary (HPB) surgeons, surgical oncologists, and minimally inva-
sive/bariatric (MIS) surgeons. After the patient was approached 
and informed written consent was obtained, they were then 
referred to general surgery and a RUS was arranged, as is the 
usual care. The general surgeon then assessed the patient and 
was asked to make a clinical decision based on history, physical, 
available lab work and POCUS. This was entered electronically 
and was stored on an institutionally maintained research data-
base system (REDCap). After this decision was recorded, the 
patient then proceeded to the radiology department for an ultra-
sound performed by an ultrasound technologist and interpreted 
by a radiologist, the results of which were relayed to the surgeon 
who then proceeded with management. If for some reason the 
formal RUS was performed prior to the general surgeon eval-
uating the patient, the surgeon was blinded to the results of 
the RUS until their POCUS based management decision was 
obtained and recorded. Patients were followed through their 
course in hospital, and the actual final management for each 
patient served as the comparator to the POCUS based manage-
ment decision previously recorded in REDCap. The pathway of 
the patients recruited is shown in figure 1. The primary outcome 
of this study was the percent change in management decisions 
after introduction of a RUS. Secondary outcomes included an 
evaluation of the clinical decisions based on surgeon subspecialty, 
biochemical markers, vital signs, and patient demographics.

Statistical analysis was performed using Matlab r2021a (The 
Mathworks, Natick, MA). Data are presented as mean±SD. 
Comparison between the three groups was done using one- way 
analysis of variance with Tukey Honestly Significant Difference 
(HSD) correction. Comparison between the proportion of times 
each subspecialty chose to operate versus not operate was done 
using a χ² test with Tukey HSD posthoc testing for proportions. 
P<0.05 was considered statistically significant.

RESULTS
Patient recruitment
We recruited 103 patients to the study, of which 100 were 
included. Three patients were excluded because the management 
plan form was filled out incorrectly by the consulting surgeon and 
the intended management plan could not be analyzed. Demo-
graphic information as well as triage vital signs and bloodwork is 
shown in table 1. All patients underwent both POCUS and RUS 
studies. The patients were divided into three groups (surgery, 
duct clearance, and no surgery) based on the POCUS based clin-
ical decision recorded by the surgeons. These three groups were 
similar in all criteria except for total bilirubin. Total bilirubin was 
8.4±6.5 µmol/L in the surgery group, 34±22 µmol/L in the duct 
clearance group, and 16±12 µmol/L in the no surgery group 
(p=1.12×10−12). The total bilirubin at admission to hospital for 
all patients is shown in figure 2.

Surgeon decisions and response to radiology ultrasound
Twenty surgeons participated in the study. They are composed 
of a range of subspecialties including acute care surgery (six), 
colorectal (four), HPB (four), surgical oncology (three), and 
MIS/bariatric (three). Their POCUS based management plans are 
shown in table 2. Based on the ED POCUS, 68 patients would 
have been offered surgery, 21 offered Endoscopic Retrograde 

Figure 1 Patient pathway. ED, emergency department; POCUS, point 
of care ultrasound; US, ultrasound.
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Cholangiopancreatography (ERCP) or Magnetic resonance chol-
angiopancreatography (MRCP) grouped as (duct clearance), and 
11 would not have been offered surgery.

Of the 100 patients included in the study, the initial plan based 
on the ED POCUS was changed after the radiology ultrasound 
results a total of 10 times. The pathway of patients between the 
POCUS based clinical decision to their eventual outcome after 
RUS is shown in the alluvial diagram in figure 3. The left- hand 
side of the figure shows the POCUS based clinical decision, and 
the right- hand side shows the eventual outcome for each patient. 
The pink bars represent patients who would have been offered 
surgery, and the thickness of the bars represents the number of 
patients. Green bars represent those patients who would have 
undergone ERCP or MRCP. Blue bars represent patients who 
would not have been offered surgery. The figure reflects that 
90% of the patients in the study did not have a change to their 
plan after the RUS was added.

The patients whose plan was changed during their clinical 
course in hospital are shown in table 3. One of these patients 
required an ERCP prior to surgery because of presence of a 
common bile duct (CBD) stone identified on RUS. Two patients 
would have been sent for ERCP based on POCUS alone, but 
this plan was changed to surgery because the RUS demonstrated 
a normal diameter bile duct. In these cases, the common bile 
duct was not visualized on the POCUS. Two patients would have 
been offered surgery, but their bilirubin increased after imaging 
was completed, necessitating duct clearance prior to surgery. 

Neither of these patients had choledocholithiasis after final duct 
clearance imaging. One patient had a change of diagnosis from 
cholelithiasis to gastroesophageal reflux (RUS did demonstrate 
gallstones in agreement with the POCUS results). One patient 
was offered surgery but chose not to proceed because their symp-
toms resolved. One patient was discharged home after a normal 
hepatobiliary iminodiacetic acid (HIDA) scan. One patient 
required an ERCP after the RUS identified a dilatated common 
bile duct that had not been visualized on POCUS. Finally, one 
patient had a plan for non- operative management but proceeded 
to surgery after their bilirubin normalized during the admission.

Surgeon subspecialty
Surgeons were grouped based on subspecialty for secondary 
analysis on group consensus as practice patterns may differ. ACS 
surgeons managed 43 patients, colorectal surgeons managed 
22 patients, surgical oncologists managed 18, HPB surgeons 
managed 9, and MIS surgeons managed 8. The decisions of 
these surgeons based on ED ultrasound are shown in figure 4. 
Subpanel A shows the number of patients normalized to the total 
number of patients managed by each subspecialty. This was done 
to account for the difference in total numbers of patients seen 
by each group. Subpanel B shows the raw number of patients 
each surgeon saw and what their survey decisions were. The ACS 
surgeons appeared to select surgery as their initial choice substan-
tially more frequently than other subspecialties (p=0.0131). 
Additionally, the ACS surgeons would have sent only 6 of 43 
patients for ERCP or MRCP (14% of patients) whereas surgical 
oncologists would have sent a higher percentage of patients for 
ERCP or MRCP (7 out of 18 or 38.9% of patients).

Table 1 Baseline characteristics

Admit for surgery Duct clearance No surgery

N 68 21 11

Age 49±16 49±18 61±20

BMI 30±7 29±9 25±2

Temp. 36±4 36.7±0.6 36.7±0.3

Heart Rate (HR) 78±12 80±15 81±18

Mean Arterial 
Pressure (MAP)

100±12 102±17 103±19

White Blood Cell 
(WBC)

10±4 10±5 13±7

Total bilirubin 8.4±6.5 34±22 16±12

Direct bilirubin 5±5 18±15 10±12

BMI, body mass index.

Figure 2 Total bilirubin by group.

Table 2 Grouping of survey responses

Survey option Outcome collapsed

Admit for surgery Surgery

Outpatient surgery

Obtain ERCP Duct clearance

Repeat imaging (MRCP/HIDA)

Admit for antibiotics No surgery

Refer to another service

Percutaneous cholecystostomy

Discharge (DC) with follow- up

Figure 3 Decision- making alluvial diagram.
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DISCUSSION
This prospective study of patients presenting to the ED demon-
strates that in 90% of cases, biliary POCUS provides information 
sufficient to guide surgical decision- making. Furthermore, among 
patients that did have a clinical plan change after RUS, only one 

patient had a missed common bile duct stone. In another case, 
radiology department imaging demonstrated a dilated common 
bile duct not seen on POCUS; however, subsequent ERCP 
showed no choledocholithiasis. In all other cases, it appears that 
the outcome was not impacted by the additional information 
provided by a RUS. In most of these cases (table 3), the patient’s 
clinical status changed between the POCUS and the radiology 
department imaging. It was this clinical change that appeared to 
drive the shift in decision- making by the surgeons. Therefore, a 
change in clinical course resulting from a discrepancy between 
POCUS and radiology department imaging occurred in only 2% 
of patients.

These results further support the growing literature that in 
appropriate clinical settings biliary POCUS can be used for 
surgical decision- making in the absence of confirmatory imaging.9 
The use of POCUS to guide surgical decisions in the absence of 
radiology department imaging is not new. Focused assessment by 
sonography for trauma was the first real- world case and is now 
the standard of care displacing diagnostic peritoneal lavage in 
the hemodynamically unstable blunt trauma patient.14 15 Previous 
research from our group went further and looked at the posi-
tive predictive value of point of care ultrasound findings in the 
ED and found that more than 50% of patients presenting with 
abdominal pain and gallstones ultimately went on to have an 
operation.9

What makes this article unique is that for the first time we 
focused specifically on surgical decision- making. We asked what 
choice a surgeon would make for a given patient if the POCUS 
was the only ultrasound available to them, then compared that 
choice to their actual management once all the information was 
available. In 90% of cases, the ultimate management was the 
same as the management based on the point of care ultrasound. 
In only 2% of the cases was this change clinically relevant and 
based on the addition of RUS.

Hesitation to use point of care ultrasound to guide surgical 
decision- making seems to come from many sources. Lack of 
confidence in the accuracy of POCUS and its ability to provide 
the requisite information seems to be chief among these concerns, 
despite the literature demonstrating that POCUS is reliable.13 In 
jurisdictions such as the USA, concerns over medicolegal risk and/
or financial incentives may be a barrier to adoption of POCUS 
for surgical decision- making. The research presented in this 
article suggests that the subspecialty of the surgeon managing the 
patient may have an influence. Acute care surgeons were more 
likely to operate based on the findings from the point of care 
ultrasound and surgeons from surgical oncology more likely to 
seek advanced imaging to rule out complicating factors or an 
alternative diagnosis. Bilirubin levels also represent an important 
factor in surgeons decision- making. As expected, elevated bili-
rubin levels were associated with the surgeon choosing to 
proceed with advanced imaging prior to surgery.

This research focused on surgical decision- making. As a result, 
there are several potential limitations to this study. The surgeons 
were aware that they were reviewing a POCUS report. In some 
cases, the preconceived biases of the reviewing surgeons may 
have influenced their decision- making, and the difference in 
choices made by acute care surgeons and surgical oncologists 
may be partially explained by this. In addition, the emergency 
medicine physicians participating in this study were fellowship 
trained in point of care ultrasound and this hospital system 
allowed the results of the point of care ultrasound to be reported 
by the emergency medicine physicians and entered permanently 
as part of the electronic medical record. This permanent record 
serves the purpose of quality assurance, the absence of which 

Table 3 Changes in management

POCUS plan Outcome Reason

Surgery ERCP RUS identified CBD stone

ERCP Surgery Bilirubin elevated; RUS showed normal CBD

ERCP Surgery POCUS did not identify CBD; RUS showed it was normal

Surgery MRCP Bilirubin rose during admission; No choledocholithiasis 
on MRCP

Surgery ERCP Bilirubin rose during admission, Intraoperative 
Cholangiogram attempted, postop ERCP normal

Surgery DC home RUS similar to POCUS; dx changed to Gastroesophogeal 
reflux disease clinically

Surgery DC home Patient had resolution of symptoms and declined surgery

Surgery DC home RUS similar to POCUS; after a normal HIDA scan, 
diagnosis changed

Surgery ERCP RUS showed dilated CBD; ERCP showed no stone

Antibiotics Surgery Bilirubin normalized during admission

Figure 4 (A) Percent patient by surgical subspecialty. (B) Raw 
numbers by surgical subspecialty. ACS, acute care/trauma; HPB, 
hepatobiliary surgeons; MIS, minimally invasive surgeons.
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at other institutions, may potentially limit the generalizability 
of the results of this study.16 Finally, patients were included in 
this study if the emergency medicine physician clinically felt 
they likely had acute biliary disease and their POCUS findings 
supported that diagnosis. These patients would be similar to the 
types of patients a surgeon could expect to be referred if POCUS 
was routinely used at their facility for the diagnosis of biliary 
disease.

CONCLUSION
This prospective study has shown that in the vast majority of 
cases the additional information afforded by formal RUS does 
not alter clinical management. Point of care biliary ultrasound 
has been demonstrated to be reliable in the diagnosis of acute 
biliary disease and offers a safe and efficient diagnostic pathway 
for patients presenting in the emergency room.

Contributors All authors participated actively in this study and attest to accuracy 
of the results presented. Specific contributions are as follows. Study design: RH, RL, 
DT, FM. Data collection: RH, RL, DT, FM. Data analysis: RH, NM, JH, RL, DT, FM. Data 
interpretation: RH, NM, JH, RL, DT, FM. Writing: RH, NM, FM. Critical review: RH, NM, 
JH, RL, DT, FM. Guarantor: RH.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by 
Western University Research Ethics Board (ID 111808). Participants gave informed 
consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 

properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Richard Hilsden http://orcid.org/0000-0003-3111-3182
Frank Myslik http://orcid.org/0000-0002-2471-592X

REFERENCES
 1 Everhart JE, Khare M, Hill M, Maurer KR. Prevalence and ethnic differences in 

gallbladder disease in the United States. Gastroenterology 1999;117:632–9.
 2 Moore CL, Copel JA. Point- of- care ultrasonography. N Engl J Med 2011;364:749–57.
 3 Miettinen P, Pasanen P, Lahtinen J, Alhava E. Acute abdominal pain in adults. Ann Chir 

Gynaecol 1996;85:5–9.
 4 Bradley NL, Garraway N. Evaluation and management of the surgical abdomen. Curr 

Opin Crit Care 2020;26:648–57.
 5 Villar J, Summers SM, Menchine MD, Fox JC, Wang R. The absence of gallstones on 

point- of- care ultrasound rules out acute cholecystitis. J Emerg Med 2015;49:475–80.
 6 Jain A, Mehta N, Secko M, Schechter J, Papanagnou D, Pandya S, Sinert R. History, 

physical examination, laboratory testing, and emergency department ultrasonography 
for the diagnosis of acute cholecystitis. Acad Emerg Med 2017;24:281–97.

 7 Ross M, Brown M, McLaughlin K, Atkinson P, Thompson J, Powelson S, Clark S, Lang 
E. Emergency physician- performed ultrasound to diagnose cholelithiasis: a systematic 
review. Acad Emerg Med 2011;18:227–35.

 8 Kim DJ, Olszynski P, Smith DJW, Lalande E, Woo MY. Point of care ultrasound training 
in Canadian emergency medicine residency programs. CJEM 2022;24:329–34.

 9 Hilsden R, Leeper R, Koichopolos J, Vandelinde JD, Parry N, Thompson D, Myslik F. 
Point- of- care biliary ultrasound in the emergency department (BUSED): implications 
for surgical referral and emergency department wait times. Trauma Surg Acute Care 
Open 2018;3:e000164.

 10 Gunther KH, Smith J, Boura J, Sherman A, Siegel D. The use of bedside ultrasound 
for gallstone disease care within a community- based emergency department: a 
confirmation bias. Spartan Med Res J 2021;6:1–9.

 11 Blaivas M, Harwood RA, Lambert MJ. Decreasing length of stay with emergency 
ultrasound examination of the gallbladder. Acad Emerg Med 1999;6:1020–3.

 12 Hansen W, Mitchell CE, Bhattarai B, Ayutyanont N, Stowell JR. Perception of point- 
of- care ultrasound performed by emergency medicine physicians. J Clin Ultrasound 
2017;45:408–15.

 13 Koichopolos J, Hilsden R, Myslik F, Thompson D, Vandelinde J, Leeper R. Surgeon 
attitudes toward point of care ultrasound for biliary disease: a nationwide Canadian 
survey. Can J Surg 2020;63:E9–12.

 14 Kirkpatrick AW, Sirois M, Laupland KB, Liu D, Rowan K, Ball CG, Hameed SM, Brown 
R, Simons R, Dulchavsky SA, et al. Hand- held thoracic sonography for detecting post- 
traumatic pneumothoraces: the extended focused assessment with sonography for 
trauma (EFAST). J Trauma 2004;57:288–95.

 15 Scalea TM, Rodriguez A, Chiu WC, Brenneman FD, Fallon WF, Kato K, McKenney MG, 
Nerlich ML, Ochsner MG, Yoshii H. Focused assessment with sonography for trauma 
(fast): results from an international consensus conference. J Trauma 1999;46:466–72.

 16 Kessler R, Stowell JR, Vogel JA, Liao MM, Kendall JL. Effect of interventional 
program on the utilization of PACS in point- of- care ultrasound. J Digit Imaging 
2016;29:701–5.

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://tsaco.bm
j.com

/
T

raum
a S

urg A
cute C

are O
pen: first published as 10.1136/tsaco-2022-000944 on 2 S

eptem
ber 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3111-3182
http://orcid.org/0000-0002-2471-592X
http://dx.doi.org/10.1016/S0016-5085(99)70456-7
http://dx.doi.org/10.1056/NEJMra0909487
http://www.ncbi.nlm.nih.gov/pubmed/8739926
http://www.ncbi.nlm.nih.gov/pubmed/8739926
http://dx.doi.org/10.1097/MCC.0000000000000783
http://dx.doi.org/10.1097/MCC.0000000000000783
http://dx.doi.org/10.1016/j.jemermed.2015.04.037
http://dx.doi.org/10.1111/acem.13132
http://dx.doi.org/10.1111/j.1553-2712.2011.01012.x
http://dx.doi.org/10.1007/s43678-022-00269-1
http://dx.doi.org/10.1136/tsaco-2018-000164
http://dx.doi.org/10.1136/tsaco-2018-000164
http://dx.doi.org/10.51894/001c.18182
http://dx.doi.org/10.1111/j.1553-2712.1999.tb01186.x
http://dx.doi.org/10.1002/jcu.22443
http://dx.doi.org/10.1503/cjs.010218
http://dx.doi.org/10.1097/01.TA.0000133565.88871.E4
http://dx.doi.org/10.1097/00005373-199903000-00022
http://dx.doi.org/10.1007/s10278-016-9893-x
http://tsaco.bmj.com/

	Point of care biliary ultrasound in the emergency department (BUSED) predicts final surgical management decisions
	Abstract
	Introduction
	Methods
	Results
	Patient recruitment
	Surgeon decisions and response to radiology ultrasound
	Surgeon subspecialty

	Discussion
	Conclusion
	References


