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Introduction: Clinicians still face significant challenge in predicting intra-abdominal injuries in patients admitted
to an emergency department for blunt abdominal trauma. This study was thus designed to investigate the value
of dipstick urinalysis in patients with blunt abdominal trauma.
Methods:We performed a retrospective, multicenter, cohort study involving patients admitted to the emergency
department for abdominal traumas, examined bymeans of urinary dipstick and abdominal CT scan. The primary
endpoint was the correlation between microscopic hematuria detected via dipstick urinalysis (defined by the
presence of blood on the dipstick urinalysis but without gross hematuria) and abdominal injury, as evidenced
on CT scan.
Results: Of the 100 included patients, 56 experienced microscopic hematuria, 17 gross hematuria, and 44 no he-
maturia. Patients with abdominal injury were more likely to present with hypovolemic shock (odds ratio [OR]:
8.4; 95% confidence interval [CI]: 2.7–26), abdominal wall hematoma (OR: 3.1; 95% CI: 1.2–7.9), abdominal de-
fense (OR: 5.2; 95% CI: 1.8–14.5), or anemia (OR: 3.6; 95% CI: 1.2–10.3). Moreover, dipstick urinalysis was less
likely to predict injury, with just 72.2% sensitivity (95% CI: 54.8–85.8), 53.1% specificity (95% CI: 40.2–65.7),
and positive and negative predictive values of 46.4% (95% CI: 33.0–60.3) and 77.3% (95% CI: 62.2–88.5), respec-
tively.
Conclusion: Dipstick urinalysis was neither adequately specific nor sensitive for predicting abdominal injury and
should thus not be used as a key assessment component in patients suffering from blunt abdominal trauma, with
physical exam and vital sign assessment the preferred choice.

© 2016 Published by Elsevier Inc.
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1. Introduction

Abdominal injuries account for 15–20% of trauma-related lesions
and constitute a leading cause of mortality in 10–30% of patients
exhibiting such lesions [1]. They primarily constitute lesions caused by
contusion in solid organs (spleen, liver, kidneys, or pancreas) or perfora-
tion of hollow organs (duodenum, small intestine, or colon).

Whilst clinical diagnosis can be straightforward, with indicators
such as pain or abdominal defense, clinical abdominal examination can-
not be used to diagnose all patients with intra-abdominal injuries [2,3].

Assessment of intra-abdominal post-traumatic injuries typically relies
on contrast-injection abdominal computed tomography (CT) (92.4–
100% sensitivity; 94.4–96.8% specificity), which remains the primary
method of assessing hemodynamically-stable blunt-trauma patients
with a positive predictive value (PPV) N98% [4].

A further examination, namely the urine dipstick, is frequently used
in emergency services for abdominal trauma cases in order to diagnose
hematuria. This simple, quick, and inexpensive examination for detect-
ing the presence of blood in urine from red blood cells (RBC) exhibits a
sensitivity of 91–100% [5,6]. One particular study has shown that the
presence of gross hematuria suggests intra-abdominal injury, yet this
cannot be said for microscopic hematuria associated with abdominal
trauma [7]. The diagnostic and prognostic benefits of microscopic he-
maturia remain a subject of contention in the event of abdominal trau-
ma. Several studies have, in fact, shown that simple microscopic
hematuria may be associated with severe urogenital lesions, whilst
others refrain from recommending examination via urine dipstick in
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abdominal trauma due to the lack of significance of microscopic hema-
turia [5,6,8].

In light of the paucity of articles regarding the diagnostic benefit of
performing dipstick urinalysis in emergency cases following abdominal
injury, we conducted this study with the aim of evaluating the diagnos-
tic value of dipstick urinalysis in emergencymedicine following abdom-
inal trauma.

2. Patients and methods

We performed a retrospective, multicenter, cohort study at the Uni-
versity Hospital of Clermont-Ferrand (Trauma Center, Level one) and
the Hospital of Aurillac (Trauma Center, level three) from January
2012 to August 2014. All included patients were over 18 years old, ad-
mitted to the emergency department for abdominal trauma, and
underwent urinalysis dipstick and contrast-injection abdominal CT.
We thereby excluded urine samples collected via catheterization or
suprapubic catheters, in order to avoid iatrogenic traumatic hematuria
cases, patients with kidney cancer, bladder cancer, or polycystic kidney
disease, and patients affected by Berger's disease or those with
suspected urinary tract infection through the presence of leukocytes
or nitrites on urinalysis.

As this study was observational, non-interventional, and retrospec-
tive, there was no need to request approval from the ethics committee,
nor informed consent from patients.

By means of patients' medical records, we collected demographic
variables as well as clinical and laboratory data, such as age, gender,
background, indication of anticoagulant therapy, injurymechanism (ac-
cidents involving light vehicles, two-wheelers, falls or board sports,
sustained as a pedestrian, or trauma caused by an object), abdominal
pain, abdominal defense or abdominal wall hematoma, signs of hemo-
dynamic shock (defined as systolic blood pressure ≤ 90 mmHg), and
anemia (Hb b 10 g/dL). Abdominal CT data was collected from archived
radiological reports. Therapeutic management (fluid resuscitation,
transfusion, surgery, embolization, hospitalization, etc.) and patient
outcome data was also obtained. Microscopic hematuria was defined
via the presence of over 5–10 red cells per field or the appearance of
at least one cross on the urine dipstick (Clinitek Status® Analyser, Sie-
mens) [9]. Gross hematuria was defined via visible blood in patient
urine. The gold standard for determining abdominal injury was the re-
sult obtained via contrast-injection abdominal CT.

2.1. Statistical analysis

Data was expressed as numbers and percentages for categorical var-
iables, as means and standard deviations or medians and interquartile
ranges in terms of the statistical distribution (normality analyzed
using the Shapiro-Wilk test) for quantitative variables. Comparison of
quantitative variables was performed by means of Student's t-test or
Mann-Whitney test. Comparison of qualitative parameters was carried
out via the Chi-squared test or, if necessary, Fisher's exact test. Diagnos-
tic results were expressed in terms of sensitivity and specificity, as well
as positive and negative predictive values (PPV and NPV) and areas
under the curve, in conjunction with their 95% confidence interval
(CI). All analyses were conducted through bilateral formulation for an
error significance level of 5% using the Stata software (Version 13,
StataCorp, College Station, US).

3. Results

From January 2012 to August 2014, abdominal CTs and urine dip-
stick analysis were performed for 123 patients suffering from abdomi-
nal trauma (Fig. 1).

Overall, 100 patients were included in our study, comprising 33
women and 67 men, with a mean age of 46.3 ± 21.8 years old (Table
1). In total, 36 had experienced abdominal injury, 19 (52.7%) involving
cases of kidney or urinary tract damage, four (11.1%) splenic lesions,
seven (19.4%) liver lesions, seven (19.4%) pelvic fractures, 24 (66.7%)
intra-abdominal hematomas, and two (5.5%) lesions of the renal pedi-
cle. Two out of every three traumas were accounted for by car accidents
or falls.

The clinical examination revealed 69 patients affected by abdominal
pain. For patients exhibiting abdominal injury compared to those with-
out, abdominal defense was over 3-fold higher (odds ratio [OR]: 5.2;
95% CI: 1.8–14.5), abdominal wall hematoma over 2-fold higher (OR:
3.1; 95% CI: 1.2–7.9), and hemodynamic shock over 5-fold higher (OR:
8.4; 95% CI: 2.7–26).Moreover, one in every three patients with abdom-
inal injury presented with anemia on the initial blood test (OR: 3.6; 95%
CI: 1.2–10.3).

For the 56 patients with microscopic hematuria, the presence of
three crosses on the dipstickwas 3-fold higher for patientswith abdom-
inal injury than thosewithout (OR: 4.8; 95% CI: 1.9–11.9). The incidence
of gross hematuria was 6-fold higher in patients with abdominal injury
than those without (OR: 8.5; 95% CI: 2.5–28.7).

Fig. 1. Flowchart.
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