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Abstract

This meta-analysis evaluates the efficacy of point-of-care ultrasound (POCUS) in diagnos-

ing abdominal aortic aneurysm (AAA) in the emergency department (ED). A systematic

search of PubMed, Cochrane Library, Scopus, and Google Scholar identified studies pub-

lished until July 2024. Nine studies were included, revealing that POCUS is highly accu-

rate in diagnosing AAA, with a pooled sensitivity of 98.33% and specificity of 99.84%.

Additionally, data from three studies indicated that 24.5% of patients with positive AAA

scans were diagnosed with ruptured AAAs. The results suggest that emergency physi-

cians can accurately detect and manage AAA using POCUS, even with limited training.
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1 | INTRODUCTION

An abdominal aortic aneurysm (AAA) is an abdominal aortic dilation of

3 cm or above.1 The incidence of this condition increases with age and is

more common in men than women between the age of 74–84 years.1–3

If left untreated, it can progress to life-threatening rupture that results in

mortality rates of up to 90%.4 Moreover, 30-day mortality rates of 36%

and 39% have been reported after endovascular aneurysm repair and

open repair of ruptured or asymptomatic AAA.5 As a result, emergency

physicians (EPs) need to have access to an imaging modality that is read-

ily available, noninvasive, accurate, and preferably portable to minimize

mortality rates that occur if AAA is not diagnosed early.

The diagnosis of AAA is occasionally made by physical examination,

which reveals a pulsatile mass left of the midline between the xyphoid pro-

cess and the umbilicus. However, this diagnostic modality is moderately

sensitive in detecting AAA, with one previous study suggesting that it has a

sensitivity of 68% and a specificity of 75%.6 Furthermore, AAA diagnosis is

often made incidentally by imaging modalities such as abdominal ultra-

sound and computed tomography. While CT scan remains the gold stan-

dard for diagnosing AAA, abdominal ultrasound is gaining interest in AAA

detection due to its high sensitivity, which ranges between 95% and 100%,

and specificity, which approaches 100%.7,8 Generally, this diagnostic test is

conducted in the radiology department. However, recent technological

advancements have made ultrasound machines easier to operate, lighter,

more mobile, and increasingly affordable. As a result, point-of-care ultra-

sound (POCUS), which provides real-time information about unstable con-

ditions such as AAA, has been adopted in emergency medicine.

One of the earliest reports on the use of POCUS in the emer-

gency department (ED) reported that EPs were able to correctly diag-

nose the presence and size of AAAs in patients with pulsatile masses

or unexplained abdominal pain.9 Since then, investigations into the

role of POCUS in diagnosing AAA in the ED have been made.
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Therefore, this meta-analysis was undertaken to examine the efficacy

of POCUS in diagnosing and managing AAA in the ED.

2 | METHODS

2.1 | Literature search and information sources

This review article was carried out per the Preferred Reporting Items for

Systematic Reviews and Meta-analysis (PRISMA) guidelines.10 A system-

atic and comprehensive search for records published from inception until

July 2024 was conducted in PubMed, Cochrane Library, Scopus, and

Google Scholar databases. The search involved a combination of the fol-

lowing search terms: “Ultrasound,” “Point-of-care ultrasound,” “bedside
ultrasound,” “Emergency department,” and “Emergency physicians.” Ref-
erence lists of articles retrieved from the mentioned electronic databases

were scrutinized for further relevant records. In addition, we exempted

duplicate records and gray literature since their inclusion would have

reduced the statistical validity of our meta-analysis. The detailed search

strategy in each electronic database is outlined in Appendix A.

2.2 | Eligibility criteria

Two independent reviewers screened full-text records of all retrieved

articles according to the following Patients, Intervention, Comparator,

and Outcomes (PICO) criteria: P: Adult patients (≥18 years) suspected

of having AAA, I: Bedside ultrasound or point-of-care ultrasound per-

formed in the ED by EPs to diagnose AAA, C: Reference standards for

diagnosing AAA such as computed tomography (CT), magnetic reso-

nance imaging (MRI), formal ultrasound performed in the radiology

department (RUS), exploratory laparotomy, or autopsy, O: Diagnostic

accuracy and management outcomes. Moreover, only studies

authored in English were included in this review.

Studies inconsistent with the aforementioned PICO criteria and

those intended as conference proceedings, abstracts, editorials, case

series, case reports, and narrative reviews were omitted. Furthermore,

records where radiologists or certified vascular technicians performed

POCUS in the ED were excluded. Studies with fewer than 10 partici-

pants were also eliminated since we suspected this low sample size

would impair the statistical reliability of our meta-analysis.

2.3 | Data extraction and data items

Two impartial reviewers extracted data from the eligible studies using

a standardized data extraction spreadsheet. The collected information

included study ID (i.e., primary author, publication date, study loca-

tion, and study design), specific details about the enrolled subjects

(such as mean/median age, sex distribution, and sample size), ultra-

sound machine used, operators, reference standard(s), the definition

of AAA, and the reported outcomes. Differences throughout this pro-

cedure were settled by consensus. However, an extra reviewer was

engaged if a unanimous agreement was not obtained.

The endpoints of this meta-analysis were categorized into diag-

nostic accuracy measures and management outcomes. Diagnostic

accuracy measures pooled in our study were sensitivity and specific-

ity. On the other hand, the role of POCUS in managing AAA was eval-

uated by pooling the number of ruptured AAAs observed in all

positive scans of AAA.

2.4 | Quality assessment

Since this research was intended to be a diagnostic review, the quality

of each study was assessed using the Quality Assessment of Diagnos-

tic Accuracy Studies (QUADAS) tool, which is available in the Review

Manager program. The selection of this instrument was based on its

validation in the assessment of diagnostic studies and its inclusion of

several evaluation criteria (14 questions). The questions were catego-

rized into bias assessment and applicability concerns. The bias assess-

ment involved assessing patient selection, the index test, the

reference standard, and the flow of timing. On the other hand, the cri-

teria for applicability are comprised of patient selection, index test,

and reference standard. Overall, a low risk of bias and concern was

denoted by green, while a high and unclear risk of bias and concern

was denoted by red and yellow, respectively.

2.5 | Data synthesis

Data analysis was performed with two distinct statistical tools. STATA

16 software (Stata Corp., College Station, TX, USA) was used to carry

out a precise meta-analysis on the diagnostic accuracy of POCUS in

detecting AAA. The DerSimonian–Laird random-effects model was

used to pool all the diagnostic measures (sensitivity and specificity)

and account for the study variation. Interstudy heterogeneity was

estimated using the χ2 test, and the magnitude was assessed using the

I2 statistics. Heterogeneity was considered significant if the χ2 p-value

was less than 0.05 and the I2 value was greater than 50%.11,12

The comprehensive meta-analysis software (CMA V3) was used

to pool data regarding the rates of AAA rupture in a one-arm meta-

analysis. The pooled AAA rupture incidences detected on POCUS

were presented in terms of the event rate (ER). All pooled results were

presented with their corresponding 95% confidence intervals (CI). Fur-

thermore, the meta-analytic results were presented using forest plots.

Publication bias in the diagnostic measures was investigated via a

visual inspection of funnel plots. Symmetrical plots indicated the

absence of publication bias, while asymmetrical plots denoted

the presence of bias.

3 | RESULTS

3.1 | Study selection

Our electronic database search returned a total of 1787 potential

records. Unfortunately, the manual scrutiny of bibliographies did not
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identify any additional studies. A thorough review of these studies led

to the omission of 883 duplicate records. The remaining records had

their titles and abstracts thoroughly reviewed, of which 749 were

omitted as they were considered irrelevant to our study objective. Of

the remaining 155 studies, we did not retrieve 103 since they were

designed as case reports, case series, editorials, narrative reviews,

conference abstracts, or meta-analyses. The remaining 52 records

were retrieved for in-depth scrutiny using the predefined PICO cri-

teria. After the scrutiny, only nine were eligible for inclusion. The

other studies were excluded as follows: 15 enrolled participants who

underwent formal ultrasound in the radiology department, 27 reported

the use of POCUS in diagnosing other conditions associated with

abdominal pain, and 1 reported the use of ultrasound in the ED but

performed by experienced vascular technicians (Figure 1).

3.2 | Summary of study characteristics

A summary of the nine included studies13–21 is shown in Table 1.

Four studies reported the mean age of enrolled participants, which

ranged from 66 to 73 years. The other five did not report the mean

age of enrolled participants. The level of ultrasound training and the

POCUS machines used to detect AAA varied across the studies. Fur-

thermore, there was variation in the reference standards for AAA

diagnosis. Seven studies reported the use of multiple modalities as

the reference standards. These modalities included CT, RUS, MRI,

angiography, laparotomy, or autopsy. Eraybar and colleagues

reported a single imaging modality (Contrast-enhanced thoracic and

abdominopelvic CT) as the reference standard.13 On the other hand,

Lanoix et al.20 used a radiologist's interpretation of POCUS findings

as their reference modality. All the studies reported the sensitivity

and specificity of POCUS in diagnosing AAA in the ED. However,

only three studies reported the role of POCUS in detecting

ruptured AAA.

3.3 | Diagnostic accuracy of POCUS

All studies in this meta-analysis examined the accuracy of POCUS in

diagnosing AAA in the ED. The pooled results from these studies

Identification of studies via database and registers

Records identified from*:
Pubmed (n = 617) 

Google Scholar (n = 992). 
Scopus (n = 112). 

Cochrane Library (n = 66).

Records screened, 
(n = 904)

Records removed before screening: 
Duplicate records removed (n = 883)

Records excluded bases on title and
abstract screening (n = 749)

Reports sought for reterival, 
(n = 155)

Reports assessed for eligibility 
(n = 52)

Studies included in the review 
(n = 9)

Reports not retrieved 
(n = 103)

Formal ultrasound in the radiology department 
(n = 15)
Diagnosing other conditions (n = 27) 
POCUS performed by experienced vascular 
technicians (n = 1)

Reports excluded, n = 43
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F IGURE 1 PRISMA flow diagram
for study selection.

SHABAN ET AL. 327



T
A
B
L
E
1

St
ud

y
C
ha

ra
ct
er
is
ti
cs
.

St
ud

y
ID

St
ud

y
D
es
ig
n

St
ud

y
lo
ca
ti
o
n

P
at
ie
nt

ch
ar
ac
te
ri
st
ic
s

U
lt
ra
so

un
d

m
ac
hi
ne

an
d

vi
ew

s
D
ef
in
it
io
n

o
f
A
A
A

O
pe

ra
to
rs

R
ef
er
en

ce
te
st
s

O
u
tc
o
m
es

Sa
m
pl
e

(n
)

M
/F

M
ea

n
ag

e
(y
ea

rs
)

SE
N

(%
)

SP
E
C

(%
)

D
ia
gn

o
si
s

o
f
A
A
A

ru
p
tu
re
,

n
(%

)

E
ra
yb

ar
et

al
.1
3

P
ro
sp
ec
ti
ve

st
ud

y
T
ur
ke

y
1
3
3

7
8
/4

7
6
7

Si
em

en
s
D
ig
it
al

C
o
lo
r
D
o
pp

le
r

U
lt
ra
so
un

d
SI
U
I

A
po

ge
e
3
5
0
0

de
vi
ce

A
o
rt
ic

di
am

et
er

≥
3
cm

E
P
s
th
at

ha
d
fi
ni
sh
ed

a
pr
o
pe

r
tr
ai
ni
ng

co
ur
se

o
n
U
S
us
ag
e.

C
o
nt
ra
st
-

en
ha

nc
ed

th
o
ra
ci
c
an

d
ab

do
m
in
o
pe

lv
ic

C
T
.

1
0
0

9
1

5
(4
)

D
en

t
et

al
.1
4

P
ro
sp
ec
ti
ve

st
ud

y
U
ni
te
d

K
in
gd

o
m

1
1
9

N
R

7
3

T
o
sh
ib
a
N
em

io
A
o
rt
ic

di
am

et
er

>
3
cm

E
P
s
tr
ai
ni
ng

in
em

er
ge

nc
y
U
S
an

d
su
pe

rv
is
ed

by
a
m
o
re

ex
pe

ri
en

ce
d

ph
ys
ic
ia
n.

C
T
,f
o
rm

al
U
S,

la
pa

ro
to
m
y,
o
r

po
st
-m

o
rt
em

9
6
.3

1
0
0

1
2
(4
6
)

T
ay
al
et

al
.1
5

P
ro
sp
ec
ti
ve

st
ud

y
U
ni
te
d

St
at
es

1
2
5

6
8
/5

7
6
6

Sh
im

ad
zu

4
0
0

an
d
Sh

im
ad

zu
4
5
0
gr
ay
-s
ca
le

ul
tr
as
o
un

d
m
ac
hi
ne

s

A
o
rt
ic

di
am

et
er

>
3
cm

Se
ni
o
r
E
M

re
si
de

nt
s
an

d
E
M

at
te
nd

in
g

ph
ys
ic
ia
ns

w
it
h
a
m
in
im

um
in
tr
o
du

ct
o
ry

ed
uc

at
io
n
o
n
U
S
an

d
ha

d
pe

rf
o
rm

ed
at

le
as
t
5
0
em

er
ge

nc
y
U
S

pr
io
r
to

th
e
st
ud

y.

R
U
S,

ab
do

m
in
al

C
T
,a
bd

o
m
in
al

M
R
I,
o
r

la
pa

ro
to
m
y.

1
0
0

9
8

N
R

C
o
ns
ta
nt
in
o

et
al
.1
6

N
R

U
ni
te
d

St
at
es

2
3
8

N
R

N
R

So
no

si
te

1
8
0
pl
us

o
r

Si
em

en
s
A
da

ra

A
o
rt
ic

di
am

et
er

>
3
cm

3
rd

ye
ar

E
M

re
si
de

nt
s
w
ho

le
ar
ne

d
em

er
ge

nc
y
ul
tr
as
o
un

d
du

ri
ng

th
ei
r

re
si
de

nc
y
an

d
ha

d
pe

rf
o
rm

ed
at

le
as
t

1
5
0
em

er
ge

nc
y
U
S
sc
an

s.

C
T
,M

R
I,
an

d
an

gi
o
gr
ap

hy
in

th
e
ra
di
o
lo
gy

de
pa

rt
m
en

t.

9
4

1
0
0

5
(1
4
.7
)

Sp
am

p
in
at
o

et
al
.1
7

R
et
ro
sp
ec
ti
ve

st
ud

y
It
al
y

8
4
4

4
1
8
/4

2
6

7
1

E
SA

O
T
E
M
yL

ab
X
P
R
O
3
0

N
R

E
P
s
w
ho

pa
rt
ic
ip
at
ed

in
a
ba

si
c
co

ur
se

o
n
P
O
C
U
S,

1
0
%

w
it
h
ad

va
nc

ed
P
O
C
U
S
ce
rt
if
ic
at
io
n,

an
d
a
P
O
C
U
S

in
st
ru
ct
o
r.

R
U
S
o
r

ab
do

m
in
al
C
T

8
0

1
0
0

N
R

Jo
ne

s
et

al
.1
8

D
es
cr
ip
ti
ve

an
al
ys
is
st
ud

y
N
ew

Z
ea

la
n
d

5
8

N
R

N
R

B
-K

M
ed

ic
al

C
he

et
ah

2
0
0
3

U
lt
ra
so
un

d
sy
st
em

N
R

3
E
P
s
an

d
o
ne

cr
it
ic
al
ca
re

fe
llo

w
R
U
S,

C
T
,

la
pa

ro
to
m
y,
o
r

au
to
ps
y.

9
8

1
0
0

N
R

K
uh

n
et

al
.1
9

N
R

A
us
tr
al
ia

6
8

N
R

N
R

A
lo
ka

F
le
xu

s
m
o
de

lS
SD

-
1
1
0
0
sc
an

ne
r

A
o
rt
ic

di
am

et
er

>
3
cm

E
P
s
an

d
E
M

re
si
de

nt
s
w
it
h
3
o
r
m
o
re

ye
ar
s
o
f
po

st
gr
ad

ua
te

ex
pe

ri
en

ce
w
ho

at
te
nd

ed
a
3
-d
ay

U
S
tr
ai
ni
ng

co
ur
se
.

R
U
S,

C
T
,

an
gi
o
gr
ap

hy
,o

r
la
pa

ro
to
m
y

1
0
0

1
0
0

N
R

La
no

ix
et

al
.2
0

P
ro
sp
ec
ti
ve

st
ud

y
U
ni
te
d

St
at
es

N
R

N
R

N
R

1
9
8
6
D
ia
so
ni
cs

D
R
F
4
0
0

ul
tr
as
o
un

d
m
ac
hi
ne

A
o
rt
ic

di
am

et
er

>
3
cm

E
P
s
w
ho

un
de

rw
en

t
a
4
-h
o
ur

U
S

tr
ai
ni
ng

pr
o
gr
am

R
ev

ie
w

o
f
U
S

fi
nd

in
gs

by
a

ra
di
o
lo
gi
st

w
it
h

fe
llo

w
sh
ip

tr
ai
ni
ng

in
U
S.

1
0
0

1
0
0

N
R

R
o
w
la
n
d

et
al
.2
1

P
ro
sp
ec
ti
ve

st
ud

y
A
us
tr
al
ia

2
2
1

N
R

N
R

A
lo
ka

SS
D

1
1
0
0

N
R

E
P
s
w
ho

un
de

rw
en

t
a
3
-d
ay

tr
ai
ni
ng

co
ur
se

o
n
U
S.

La
pa

ro
to
m
y,

A
bd

o
m
in
al
C
T

sc
an

,R
U
S,

o
r

A
ut
o
ps
y

1
0
0

1
0
0

N
R

A
bb

re
vi
at
io
n
s:
C
T
,c
o
m
pu

te
d
to
m
o
gr
ap

hy
;E

P
s,
em

er
ge

nc
y
ph

ys
ic
ia
n
s;
M
R
I,
m
ag
ne

ti
c
re
so
na

nc
e
im

ag
in
g;

N
R
,n

o
t
re
po

rt
ed

;R
U
S,

fo
rm

al
ul
tr
as
o
un

d
pe

rf
o
rm

ed
in

th
e
ra
di
o
lo
gy

de
pa

rt
m
en

t;
U
S,

ul
tr
as
o
un

d.

328 SHABAN ET AL.



showed that POCUS was highly sensitive and specific in diagnosing

AAA in the ED (98.33%, 95% CI: 95.57–100 and 99.84%, 95% CI:

99.13–100, respectively) (Figures 2 and 3). Furthermore, the test for

heterogeneity did not show any variation in the pooled diagnostic

measures (I2 = 0%; p = 0.90 for sensitivity and I2 = 0%; p = 0.59 for

specificity), meaning that the diagnostic accuracy of POCUS for AAA

was consistent across the included studies.

3.4 | Ruptured AAA

AAA rupture, a highly fatal aortic pathology, was reported in three

studies involving 490 patients suspected of AAA. The data from these

studies showed that POCUS detected AAA in 89 patients, of which

our pooled results demonstrated that ruptured AAAs represented

24.5% (95% CI: 10.1–48.2) of the positive scans (Figure 4).

F IGURE 2 Forest plot showing the pooled sensitivity of POCUS in diagnosing AAA in the ED.

F IGURE 3 Forest plot showing the pooled specificity of POCUS in diagnosing AAA in the ED.
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3.5 | Methodological quality

Figure 5 represents a summary of the methodological evaluation using

QUADAS-2. The evaluation showed that four of the included studies

had a higher risk of selection bias. The other five studies had unclear

risk of selection bias since they did not provide any information

regarding sampling method. In addition, seven of the included studies

demonstrated a high risk of bias concerning flow and timing. This bias

was associated with the fact the studies employed more than one ref-

erence standard, which was considered a limitation.

F IGURE 4 Forest plot showing the pooled incidence of ruptured AAA in patients identified to have AAA using POCUS.

F IGURE 5 Risk of bias and
applicability concerns summary.
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3.6 | Publication bias

Using funnel plots, we were able to investigate the publication bias in

the diagnostic accuracy of POCUS. After a visual inspection of the

plots, we did not find any publication in the sensitivity and specificity

of POCUS in diagnosing AAA (Figures 6 and 7).

4 | DISCUSSION

Over the years, several modalities have been used to diagnose AAA.

At one time, cross-table lateral radiographs were the most commonly

used diagnostic tests for AAA, but they were found to be insufficient

in detecting this highly catastrophic disease.22 Abdominal CT, which is

highly sensitive and specific, has also served as an alternative modality

for detecting AAA.23,24 However, this modality is expensive, time-

consuming, requires highly trained operators, and needs the transfer

of unstable patients from the area of resuscitation. MRI, on the other

hand, does not offer any advantages over CT in detecting AAA and

has more logistical disadvantages, particularly in unstable patients.25

In addition, arteriography, which is capable of providing information

on the vascular anatomy, has been used in AAA detection, but since it

is cumbersome, it has been relegated to selected stable patients.26

Recently, technological advancements in ultrasound machines have

F IGURE 6 Funnel plot showing the
absence of publication bias in the pooled
sensitivity of POCUS in detecting AAA.

F IGURE 7 Funnel plot showing the
absence of publication bias in the pooled
specificity of POCUS in detecting AAA.
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made ultrasound easier to perform and interpret the findings at the

patient's bedside.27 As a result, ultrasound has been incorporated into

emergency medicine to provide real-time information about several

pathologies at the patients' point of care. Therefore, this review has

investigated the role of POCUS in diagnosing and managing AAA

among patients presenting to the ED.

Our pooled analysis has shown that POCUS performed in the ED

achieves an acceptable sensitivity and specificity in detecting AAA.

This finding corresponds with the results of previous meta-analyses.

For instance, a meta-analysis of 11 studies reported that ultrasound

performed by non-radiologists (EPs, primary care physicians, or surgi-

cal residents) had a pooled sensitivity of 98% and specificity of 99%

for AAA diagnosis.28 Similarly, Rubano and colleagues found bedside

ultrasound was highly accurate in diagnosing AAA in the ED (pooled

sensitivity and specificity of 99% and 98%, respectively).29 Consider-

ing these findings, it is safe to say that EPs can accurately use ultra-

sound to diagnose AAA at the patients' bedside. Furthermore, POCUS

also offers several benefits beyond high diagnostic accuracy. First,

bedside tests take a few minutes to perform, meaning that they can

reduce ED overcrowding.30 Second, since patients do not need to be

transferred to the radiology department, POCUS can reduce the imag-

ing workload of radiologists.31 Third, the performance of POCUS by

EPs rather than certified sonographers can ensure the 24-h availability

of this vital service. Finally, POCUS ultrasound can address the

requirements of patients presenting with the classical triad of signs

and symptoms.

Interestingly, the study characteristics show that most POCUS

examinations were performed by inexperienced EPs with limited

ultrasound training. Therefore, our pooled results suggest that EPs

with limited training and experience in POCUS training can accu-

rately diagnose AAA. However, it is uncertain how much training in

POCUS is required to accurately diagnose AAA. A previous study by

Hoffman and colleagues suggested that certified ED sonographers

with experience of less than 3 years were significantly less likely to

detect AAA than those with higher experience.32 In contrast, one of

the studies included in our review suggested that EPs who under-

went a 3-day ultrasound training course could detect the presence

or absence of AAA with high sensitivity and specificity.21 Similarly,

Lanoix and colleagues found that a 4-hour ultrasound training was

sufficient to rule in and out AAA in the ED.20 However, these studies

included a convenience sample, meaning that the investigators might

have enrolled patients who were easy to scan, thus introducing

selection bias. Therefore, further investigation in prospective studies

with consecutive patients is needed to ascertain the minimum

POCUS training required to make an accurate diagnosis of AAA in

the ED.

Our meta-analysis also suggests that POCUS might have a role in

identifying patients with ruptured AAA. A recent retrospective study

showed that prehospital use of POCUS in detecting ruptured AAA is

associated with a reduction in time to treatment, increased operabil-

ity, and improved 30-day survival rates.33 Therefore, timely diagnosis

of ruptured AAA using POCUS in the ED might impact patient care.

For instance, Dent and colleagues found that out of the 14 patients

identified to have ruptured AAAs, surgical repair was performed in

four, and the other 10 were deemed inappropriate for surgical or

endovascular repair.14 On the other hand, Shuman et al.34 investi-

gated the diagnostic value of ultrasound performed by radiologists

called to the ED before the arrival of patients suspected of AAA and

found that ultrasound could correctly identify 21 of 22 ruptured AAAs

requiring immediate surgical repair. Therefore, detecting ruptured

AAA using ultrasound might help identify patients suitable for repair

and those who may be spared futile attempts at resuscitation.

While POCUS might be accurate in detecting AAA, it has several

limitations that must be addressed. First, excess bowel gas and obe-

sity make it challenging to visualize the aorta using ultrasound. Previ-

ous research has shown an association between increased waist

circumference and variability in ultrasound measurements of the

abdominal aorta.35 Therefore, a low-frequency curvilinear transducer

of 2–5 MHz is recommended to visualize the aorta. Moreover, a fur-

ther decrease in frequency may occasionally be needed to improve

penetration.36 On the other hand, limited visualization of the abdomi-

nal aorta due to bowel gas might be overcome by placing patients in

the lateral decubitus position while providing gentle pressure on the

abdomen to displace the bowel on the side.36,37 Second, ultrasound is

not entirely accurate, meaning misdiagnoses are likely to occur. These

misdiagnoses might be associated with several factors. Since the aorta

and inferior vena cava (IVC) travel parallel,38 sonographers are likely

to misidentify the abdominal aorta for IVC if they sweep too far to

the patient's right in the parasagittal plane. Moreover, paraaortic

nodes are situated around the aorta. Most large nodes are situated

anteriorly. However, some nodes are located posteriorly and might

displace the aorta anteriorly away from the vertebral body.39 These

nodes, if not examined carefully, may be mistaken for the aorta due to

their location and appearance. Finally, the various techniques for mea-

suring the aorta diameter might limit the accuracy of ultrasound in

detecting AAA.39 However, further studies are warranted to support

this claim.

4.1 | Limitations

It is important to take into account the inherent limitations of the pre-

sent meta-analysis when evaluating its conclusions. First, the litera-

ture search was restricted to items written in English. Therefore, data

from non-English records that would have been utilized to enhance

our scientific research and increase the statistical value of this meta-

analysis was purposely removed; therefore, our study was prone to

selection bias. Second, some of the included studies recruited patients

using convenience sampling, implying that they were at a greater risk

of selection bias, which impacted their diagnostic accuracy. Conse-

quently, this selection bias was extended to our analyses. Third, the

included studies had small sample sizes (fewer than 1000 subjects);

hence, our statistical analysis was prone to small sample size bias.

Finally, retrospective studies were also included in the meta-analysis,

implying that the strength of data acquired from this research is

reduced owing to biases surrounding this study design.
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5 | CONCLUSION

In summary, this meta-analysis has shown that EPs can accurately

undertake POCUS to detect AAA even with limited training. More-

over, EPs can utilize POCUS to identify patients with ruptured AAA,

which allows appropriate management to be undertaken. Unfortu-

nately, POCUS examinations performed by EPs are still subject to mis-

diagnosis and are limited in patients with bowel gas and obesity.

Therefore, until these issues are resolved, POCUS cannot replace CT

as the gold standard but can be considered an adjunct imaging

modality.
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APPENDIX A: SEARCH STRATEGY

A.1 | PUBMED

[All fields] (ultrasound OR ultrasonography OR abdominal ultrasound OR

bedside ultrasound OR Point of care ultrasound OR POCUS) AND

(Abdominal aortic aneurysm OR aortic aneurysm OR abdominal aneurysm)

AND (Emergency room OR emergency medicine OR emergency depart-

ment OR ED OR ER OR emergency physicians OR emergency residents).

[Titles/Abstract] (ultrasound OR ultrasonography OR abdominal

ultrasound OR bedside ultrasound OR Point of care ultrasound OR

POCUS) AND (Abdominal aortic aneurysm OR aortic aneurysm

OR abdominal aneurysm) AND (Emergency room OR emergency med-

icine OR emergency department OR ED OR ER OR emergency physi-

cians OR emergency residents).

A.2 | GOOGLE SCHOLAR

[with all of the words] (Bedside ultrasound OR Point of care ultra-

sound OR POCUS) AND (Abdominal aortic aneurysm) AND (emer-

gency department OR ED).

[with at least one of the words] (ultrasound OR ultrasonography

OR abdominal ultrasound OR bedside ultrasound OR Point of care

ultrasound OR POCUS) AND (Abdominal aortic aneurysm OR aortic

aneurysm OR abdominal aneurysm) AND (Emergency room OR emer-

gency medicine OR emergency department OR ED OR ER OR

emergency physicians OR emergency residents).

A.3 | SCOPUS

(ultrasound OR ultrasonography OR abdominal ultrasound OR bedside

ultrasound OR Point of care ultrasound OR POCUS) AND (Abdominal

aortic aneurysm OR aortic aneurysm OR abdominal aneurysm) AND

(Emergency room OR emergency medicine OR emergency depart-

ment OR ED OR ER OR emergency physicians OR emergency

residents).

A.4 | COCHRANE LIBRARY

(ultrasound OR ultrasonography OR abdominal ultrasound OR bedside

ultrasound OR Point of care ultrasound OR POCUS) AND (Abdominal

aortic aneurysm OR aortic aneurysm OR abdominal aneurysm) AND

(Emergency room OR emergency medicine OR emergency depart-

ment OR ED OR ER OR emergency physicians OR emergency

residents).
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