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Urinary tract infection (UTT) is the most common cause of
urosepsis and often leads to hospitalization [1]. Different
studies have investigated symptoms and patient pres-
entations to predict the development of complicated
U'TTs, identifying fever and obstructive uropathy as pre-
dictors [2]. The diagnosis of hydronephrosis based on
the initial clinical assessment and blood test in the emer-
gency department (ED) is challenging, as symptoms for
hydronephrosis are unspecific. No studies have investi-
gated the prevalence of hydronephrosis in an unselected
patient population in the ED suspicious to or diagnosed
with UTT or elevated creatinine. The purpose of point-
of-care ultrasound (POCUS) is to immediately answer
focused clinical questions when examining the patient,
for example, the presence of hydronephrosis. In recent
study, clinical examination supplemented by POCUS
increased the confidence in principal diagnosis, when
considering the findings of hydronephrosis and urinary
retention in a population presenting with renal colic [3].

The aim of this study was to investigate prevalence of
hydronephrosis in patients presenting with symptoms of
U'TT or elevated creatinine in the ED.

Patients were included as a convenience sample during
day and evening shift in the period 4 November 2018
to 8 April 2019. Inclusion criteria were age above 18,
able to perform written consent and suspicious to kid-
ney involvement defined as increased creatinine (from
reference or 10% elevation from individual baseline) or
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presenting with either symptom: dysuria, polyuria, fever
or positive urine sample. Patients admitted or assessed
in the ED suspected for UTT or unknown infection with
signs of kidney involvement were included in the pro-
ject. In Denmark, patients are referred to the ED from a
general practitioner or out-of-hour medical service with a
tentative diagnosis [4]. The tentative diagnosis was used
to screen all patients in the ED. All potentially eligible
patients were examined by the research assistant with
respect to inclusion criteria. Patients underwent regular
clinical examination and treatment while a research assis-
tant performed the POCUS examination to ensure execu-
tion of the POCUS examination in all included patients.
POCUS results were unblinded to the clinicians after they
had decided whether the conventional radiological exam-
ination was considered. Within four hours after arrival to
the ED all included patients had POCUS performed by
a research assistant (P.B.). For each patient, 5-s videoclips
were obtained in transversal and longitudinal plan of kid-
neys and bladder in a swiping movement using GE S8.
We defined hydronephrosis as dilation of the renal pelvis
and at least one calyx. We used four grades to illustrate
the severity of hydronephrosis defined as following [5]:
grade I: mild dilation of renal pelvis and at least one large
calyx grade II: clear dilation of renal pelvis and larger cal-
ices grade III: clear dilation of renal pelvis plus smaller
and larger calyces grade IV: grade I1I changes and cortical
thinning. The research assistant underwent 4-h e-learn-
ing [6], practical training, hands-on training and finally 35
scans supervised by a certified POCUS specialist, before
performing the POCUS examinations. The aim was to
make it comparable to interns and emergency physicians
performing POCUS in the ED. As gold standard, all vide-
oclips were evaluated by a radiologist specialized in urol-
ogy radiology to interpret presence of hydronephrosis.

Primary outcome was prevalence of hydronephrosis in an
unselected population presenting to the ED with UTT or
elevated creatinine. Presence of hydronephrosis in differ-
ent subgroups depending on diagnosis were examined.

All patients gave informed consent. Data were stored
based on approval from the Region of Southern Denmark
nr. S-20180126. Registered on ClinicalTrials.gov with
registration NC'T03873701. In accordance with Danish
law, no permission was needed from The Regional
Committees on Health Research Ethics for Southern
Denmark (S-20180126).

In our study, 153 patients were included. We identified
20 (13.1%) [95% confidence interval, (8.2-19.5)] patients
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Table 1 Hydronephrosis in study population

Hydronephrosis in study population distributed on grades N (%)

Total hydronephrosis 20 (13.1)
Grade | 11 (7.2)
Grade Il 4(2.1)
Grade Il 4(2.1)
Grade IV 1(0.7)

with hydronephrosis. 11 (7.2%) patients presented with
grade I, four (2.6%) with grade II or III and one (0.7%)
with grade IV (Table 1). Distribution of hydronephro-
sis using the International Classification of Diseases-10
revealed 10 cases finally diagnosed with UTT (eight with
cystitis, one with pyelonephritis and one with urosepsis),
one with urolithiasis, four with urinary retention and four
with dehydration. The prevalence of hydronephrosis
depending on final diagnosis were 14.1% of patients with
UTTI, 14.3% with urolithiasis, 50.0% with urinary reten-
tion and 18.2% with dehydration. Clinicians decided to
refer 71 out of the 153 patients to conventional ultra-
sound, independent of the study. Among patients not
referred to as conventional radiology after clinical assess-
ment, POCUS revealed hydronephrosis in nine patients

(11.5%).

It is well known that some types of pyelonephritis pro-
gress more severely, a recognized risk factor for this
is hydronephrosis [7]. In our study, we did not register
treatment or hospitalization days as a measure of severity
or illness in the patients. Thus, our study does not exam-
ine the relation between hydronephrosis and mortality or
hospitalization. When classifying final diagnosis discharge
summary was used, this might have caused an overrep-
resentation of simple cystitis because pyelonephritis is a
clinical diagnosis. Our results suggest hydronephrosis to
be considered generally in patients suspicious for UTT
or with elevated creatinine with clinical signs of kidney
involvement. POCUS is performed by the treating phy-
sician, and there is no delay, in comparison to radiological
ultrasound. POCUS could assist treating physicians to
reveal high-risk patients.

We had eight false-negative cases compared to our gold
standard, no severe hydronephrosis (grades I1I-IV) were
missed. No false-positive hydronephrosis was found. In
general, all hydronephrosis was classified as one grade
lower by POCUS compared to radiological evaluation.

Our study included patients presenting in the ED suspi-
cious to kidney involvement presenting a wide range of
severity. Due to the Danish healthcare system, patients
are referred through a general practitioner (GP) who
treats mild cases and referred patients often require fur-
ther treatment. Thus, patients not referred from a GP to
the hospital could not be included in the study.

Hydronephrosis was present in 13.1% of adult patients in
the ED presenting with symptoms of UTT.
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