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Is Point-of-Care Ultrasonography Effective for the
Diagnosis of Urolithiasis?
TAKE-HOME MESSAGE
Moderate or severe hydronephrosis is highly specific for the presence of a stone in patients presenting

with renal colic, whereas the absence of hydronephrosis cannot exclude the diagnosis.
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Editor’s Note: This is a clinical
synopsis, a regular feature of the
Annals’ Systematic Review Snapshot
(SRS) series. The source for this
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systematic review snapshot is: Wong
C, Teitge B, Ross M, et al. The
accuracy and prognostic value of
point-of-care ultrasound for
nephrolithiasis in the emergency
department: a systematic review
and meta-analysis. Acad Emerg
Med. 2018;25:684-698.
Results
Diagnostic accuracy of ultrasonography for urolithiasis.
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(95% CI)
Emergency M
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urolithiasis

(overall)
5 (1,773)
 70.2

(67.1–73.2)
75.4

(72.5–78.2)
2.85

(2.50–3.20)
0.39

(0.36–0.44)
76
POCUS for

urolithiasis

with moderate

to severe

hydronephrosis
2 (1,505)
 29

(25–32)
94.4

(92.7–95.8)
5.22

(3.85–7.08)
0.76

(0.72–0.80)
Not available
CI, Confidence interval; LRþ, positive likelihood ratio; L
R–, negative likelihood ratio; POCUS, point-of-care
ultrasonography.
The search strategy identified 627
unique abstracts, of which 26
were selected for full-text review.
Nine studies were determined
to meet the inclusion criteria
(3 addressing accuracy only, 3
addressing prognostic value only,
and 3 addressing both). One large
study by Smith-Bindman et al2

was excluded from diagnostic
accuracy assessment because of
concern about risk of bias from a
weak reference standard (ie,
direct stone visualization or
surgical removal determined by
follow-up telephone call) and a
large proportion of patients lost to
follow-up (14.4%). The remaining 5
studies (n¼1,773 participants)
were all deemed to be at low risk of
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have reduced accuracy compared
with CT.1 The primary outcome
was the accuracy of point-of-care
ultrasonography for identifying
nephrolithiasis, whereas the
secondary outcome was the
prognostic value of point-of-care
ultrasonography for the
management of nephrolithiasis.
Studies were independently
screened for inclusion by 2
reviewers, with discrepancies
resolved by consensus with a third
reviewer. Articles were assessed
for quality with the Quality
Assessment of Diagnostic Accuracy
Studies–2 instrument.

DATA EXTRACTION AND
SYNTHESIS
Data were extracted by one author
and reviewed for accuracy by a
second one. Any degree of
hydronephrosis was considered a
positive point-of-care
ultrasonographic finding.
Heterogeneity was evaluated with
the c2 test and I2 statistic.
Sensitivity, specificity, positive
likelihood ratios, and negative
likelihood ratios with 95%
confidence intervals were
calculated using a random-effects
model. A subgroup analysis was
performed of studies that
independently assessed the
accuracy of the specific degree of
hydronephrosis on point-of-care
ultrasonographic examination.

Systematic Review Snapshot
bias and were subsequently
assessed for the primary outcome
of accuracy of point-of-care ultra-
sonography in the diagnosis of
urolithiasis. The prevalence of
urolithiasis in the 5 studies that
were evaluated for diagnostic ac-
curacy ranged from 35.5% to
84.2%. All 5 studies used non-
contrast CT as the criterion stan-
dard. The overall sensitivity and
518 Annals of Emergency Medicine
specificity of point-of-care
ultrasonography for diagnosing
urolithiasis was 70.2% and 75.4%,
respectively (Table). When the 2
studies assessing the degree of
hydronephrosis were evaluated,
moderate to severe was found to
be 94.4% specific, but only 29%
sensitive.3,4

The authors alsoprovidedanarrative
summary of the 6 studies assessing
prognostic value. Although the
exact outcomes differed between
studies, there were several signifi-
cant themes noted. First, if moderate
to severe hydronephrosis was
present, there was an increased rate
of hospitalization and likelihood of
receiving a urologic intervention.
Second, the sensitivity of point-of-
care ultrasonography improved
with increasing stone size. Third,
patientswhowereallocated topoint-
of-care ultrasonography received
less total radiation exposure.

Commentary

Urolithiasis is a common presenta-
tion to the ED, with an incidence of
116 cases per 100,000 person-years
in the United States and a 5-year
recurrence rate approaching
50%.5,6Additionally, the incidenceof
urolithiasis has been increasing,
resulting in 2.7 million annual visits
to an ED or primary care provider
and health care costs exceeding
$2.1 billion per year.5 In recent
years, CT has been increasingly
used for the evaluation of
urolithiasis because of its high
diagnostic accuracy and ability to
identify alternate causes for a
patient’s symptoms.7 This has led
to a 10-fold increase in use
between 1996 and 2007, resulting
in significantly increased
radiation exposure for patients.8

Consequently, there has been
increasing interest in identifying
noninvasive methods for
diagnosing urolithiasis without
exposing patients to significant
radiation.

The current review found that
point-of-care ultrasonography was
moderately sensitive and specific
for the diagnosis of urolithiasis
when hydronephrosis was present
but was much more specific
with moderate to severe hydro-
nephrosis. Unfortunately, the
pooled likelihood ratios for the
overall assessment with either all
patients or those with moderate
to severe hydronephrosis were
relatively small and unlikely to
significantly influence the posttest
probability in isolation. However,
it is possible that combining point-
of-care ultrasonography with his-
torical features, physical examina-
tion findings, and laboratory
testing will increase the diagnostic
accuracy, especially when limited
to patients with moderate to
severe hydronephrosis.3 Clinicians
could use the STONE score or
another risk-stratification tool to
identify the pretest probability of
nephrolithiasis and then use the
above likelihood ratios to deter-
mine the posttest probability.3

It is important to consider limita-
tions in regard to the current
review. First, there were large
variations in the experience
and point-of-care ultrasonographic
training of providers between
studies, which may have altered
the diagnostic accuracy because
point-of-care ultrasonography is a
user-dependent skill. Additionally,
although all studies used non-
contrast CT as the criterion
standard, there were variations in
the definitions of a positive CT
finding. Moreover, it may be
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difficult for less experienced
sonographers to differentiate mild
from moderate hydronephrosis,
which may have altered the test
characteristics for this subgroup.
Furthermore, there were only 2
studies assessing the diagnostic
accuracy of moderate to severe
hydronephrosis, thereby preclud-
ing the ability to calculate the
statistical heterogeneity. However,
both studies were of relatively
equivalent size and demonstrated
similar diagnostic accuracies.
Finally, there was significant het-
erogeneity in the outcomes for the
prognostic assessment, thereby
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limiting the ability to perform a
meta-analysis, and most of the in-
dividual prognostic studies were
limited by small sample sizes.
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