
What



What

Is there evidence of a urinary tract stone?

Are there any bladder findings?



What

Hydronephrosis

Bladder volume



What



Why



Helps rule out bad mimics
Helps support diagnosis

Repeatable
No ionizing radiation

Why



Why



Why not



Why not



Why not



Why not



CLINICAL PRACTICE

Radiological Imaging of Patients With
Suspected Urinary Tract Stones:
National Trends, Diagnoses, and
Predictors

Antonio C. Westphalen, MD, Renee Y. Hsia, MD, MSc, Judith H. Maselli, MSPH, Ralph Wang, MD,
and Ralph Gonzales, MD, MSPH

Abstract
Objectives: Overutilization of computed tomography (CT) is a growing public health concern due to
increasing health care costs and exposure to radiation; these must be weighed against the potential ben-
efits of CT for improving diagnoses and treatment plans. The objective of this study was to determine
the national trends of CT and ultrasound (US) utilization for assessment of suspected urolithiasis in
emergency departments (EDs) and if these trends are accompanied by changes in diagnosis rates for
urolithiasis or other significant disorders and hospitalization rates.

Methods: This was a retrospective cross-sectional analysis of ED visits from the National Hospital
Ambulatory Medical Care Survey (NHAMCS) between 1996 and 2007. The authors determined the pro-
portion of patient visits for flank or kidney pain receiving CT or US testing and calculated the diagnosis
and hospitalization rates for urolithiasis and other significant disorders. Patient-specific and hospital-
level variables associated with the use of CT were examined.

Results: Utilization of CT to assess patients with suspected urolithiasis increased from 4.0% to 42.5%
over the study period (p < 0.001). In contrast, the use of US remained low, at about 5%, until it
decreased beginning in 2005 to 2007 to 2.4% (p = 0.01). The proportion of patients diagnosed with uro-
lithiasis (approximately 18%, p = 0.55), with other significant diagnoses (p > 0.05), and admitted to the
hospital (approximately 11%, p = 0.49) did not change significantly. The following characteristics were
associated with a higher likelihood of receiving a CT scan: male sex (odd ratio [OR] = 1.83, 95% confi-
dence interval [CI] = 1.22 to 2.77), patients presenting with severe pain (OR = 2.96, 95% CI = 1.14 to
7.65), and those triaged in 15 minutes or less (OR = 2.41, 95% CI = 1.08 to 5.37). CT utilization was lower
for patients presenting to rural hospitals (vs. urban areas; OR = 0.34, 95% CI = 0.19 to 0.61) and those
managed by a nonphysician health care provider (OR = 0.19, 95% CI = 0.07 to 0.53).

Conclusions: From 1996 to 2007, there was a 10-fold increase in the utilization of CT scan for patients
with suspected kidney stone without an associated change in the proportion of diagnosis of kidney
stone, diagnosis of significant alternate diagnoses, or admission to the hospital.
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U rinary tract stones affect approximately 5% of
the U.S. population,1 with an overall incidence
of about 1.0 to 2.5 per 1,000 persons per year in

women2–5 and 1.4 to 3.8 per 1,000 persons per year in
men.2,6,7 Many patients with stones develop renal colic
and seek urgent care for pain relief.
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BACKGROUND
There is a lack of consensus about whether the initial imaging method for patients 
with suspected nephrolithiasis should be computed tomography (CT) or ultrasonog-
raphy.
METHODS
In this multicenter, pragmatic, comparative effectiveness trial, we randomly assigned 
patients 18 to 76 years of age who presented to the emergency department with 
suspected nephrolithiasis to undergo initial diagnostic ultrasonography performed 
by an emergency physician (point-of-care ultrasonography), ultrasonography per-
formed by a radiologist (radiology ultrasonography), or abdominal CT. Subsequent 
management, including additional imaging, was at the discretion of the physician. 
We compared the three groups with respect to the 30-day incidence of high-risk 
diagnoses with complications that could be related to missed or delayed diagnosis 
and the 6-month cumulative radiation exposure. Secondary outcomes were serious 
adverse events, related serious adverse events (deemed attributable to study par-
ticipation), pain (assessed on an 11-point visual-analogue scale, with higher scores 
indicating more severe pain), return emergency department visits, hospitalizations, 
and diagnostic accuracy.
RESULTS
A total of 2759 patients underwent randomization: 908 to point-of-care ultrasonog-
raphy, 893 to radiology ultrasonography, and 958 to CT. The incidence of high-risk 
diagnoses with complications in the first 30 days was low (0.4%) and did not vary 
according to imaging method. The mean 6-month cumulative radiation exposure was 
significantly lower in the ultrasonography groups than in the CT group (P<0.001). 
Serious adverse events occurred in 12.4% of the patients assigned to point-of-care 
ultrasonography, 10.8% of those assigned to radiology ultrasonography, and 11.2% 
of those assigned to CT (P = 0.50). Related adverse events were infrequent (inci-
dence, 0.4%) and similar across groups. By 7 days, the average pain score was 2.0 in 
each group (P = 0.84). Return emergency department visits, hospitalizations, and diag-
nostic accuracy did not differ significantly among the groups.
CONCLUSIONS
Initial ultrasonography was associated with lower cumulative radiation exposure 
than initial CT, without significant differences in high-risk diagnoses with com-
plications, serious adverse events, pain scores, return emergency department visits, 
or hospitalizations. (Funded by the Agency for Healthcare Research and Quality; 
ClinicalTrials.gov number, NCT01451931.)
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Complications 0.7% 0.3% 0.2%
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Perinephric free fluid
Confined by Gerota’s fascia
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Pathology
Renal calyx rupture
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Pathology
Renal mass
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Renal mass



Pathology
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Pathology
Ruptured angiomyolipoma
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Axial (transverse) Sagittal (long axis)
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Axial (transverse) Sagittal (long axis)
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UVJ stone
With hydroureter



UVJ stone



UVJ stone
Minimal shadowing



UVJ stone



UVJ stone
Longitudinal plane



Imaging pearl



Twinkle artifact
Utilize color Doppler

Imaging pearl



UVJ stone



UVJ stone



UVJ stone
Twinkle artifact



UVJ stone



UVJ stone



UVJ stone
Bladder bulge



UVJ stone



UVJ stone



UVJ stone
Twinkle artifact



Ureteral jets



Ureteral jets



Ureteral jets
Rules out complete obstruction
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Enlarged prostate
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Pathology
Enlarged prostate



13 y/o with hematuria

Pathology



13 y/o with hematuria

Pathology



13 y/o with hematuria
Bladder clot

Pathology



13 y/o with hematuria
Bladder clot

Pathology



13 y/o with hematuria
Bladder clot

Pathology



Hematuria

Pathology



Hematuria

Pathology



Hematuria
Bladder debris

Pathology



Pathology



Pathology



Pathology
Bladder clot



Pitfall
PAE and side lobe artifact
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Pathology
Bladder diverticuli
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Vesiculoenteric fistula
Pathology



Pathology



Pathology



Pathology
Urinary retention
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Axial (transverse) Sagittal (long axis)
Bladder volume
W x D x L x 0.75



Axial (transverse) Sagittal (long axis)
Bladder volume
W x D x L x 0.75



Axial (transverse) Sagittal (long axis)
Bladder volume
W x D x L x 0.75



Axial (transverse) Sagittal (long axis)
Bladder volume
W x D x L x 0.75



Urinary retention



Urinary retention



Urinary retention
Bilateral hydronephrosis



“Foley’s not draining”



“Foley’s not draining”



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“OK it’s draining”
Balloon within bladder



“OK it’s draining”
Balloon within bladder



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Check catheter placement



“Foley’s not draining”
Flush/irrigation



“Foley’s not draining”
Flush/irrigation



Hydronephrosis improved
“OK it’s draining”



Hydronephrosis improved
“OK it’s draining”



Pitfalls



False (+) hydronephrosis: overdistended 
bladder, vesicuoureteral reflux, pregnant

False (-) hydronephrosis: dehydration, 
early obstruction

Other causes of flank pain: AAA

Pitfalls



Pitfalls



Summary



Focused exam: bladder findings?

Focused exam: e/o of ureteral stone?

Part of big picture:  
undifferentiated abdominal pain

Summary



Summary



FAST

Renal

AAA

GB



FAST

Renal

AAA

GB



Renal
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AAA





Questions?


