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

Urinary tract stones

affect approximately 5% of the U.S. population

1.0 to 2.5 per 1,000 persons per year in women and 
1.4 to 3.8 per 1,000 persons per year in men.

American College of Radiology has recommended 
computed tomography (CT) as the first line of 
investigation for suspected urinary tract stones in the 
adult population

Ultrasound (US) is also considered an acceptable 
first line option in some European and South 
American countries

CT scan v.s US

CT
Superior accuracy

Alternate diagnoses

US
lack of radiation exposure

operator dependency

more than half of renal calculi missed by US are 
smaller than 5 mm 

Objectives

Overutilization of computed tomography (CT) is a 
growing public health concern due to increasing 
health care costs and exposure to radiation

Improving diagnoses and treatment plans?

Trends of CT and ultrasound (US) utilization for 
assessment of suspected urolithiasis in emergency 
departments (EDs)

Changes in diagnosis rates for urolithiasis or other 
significant disorders and hospitalization rates?

Methods

retrospective cross-sectional analysis of ED visits 
from the National Hospital Ambulatory Medical Care 
Survey (NHAMCS) between 1996 and 2007.

Visits for flank or kidney pain receiving CT or US 
testing

calculated the diagnosis and hospitalization rates for 
urolithiasis and other significant disorders.

Methods

3-year intervals

50 states and the District of Columbia

Geographic units

Nonpregnant adult patients (age>18 years)

Primary reason for visit of flank pain or kidney pain

ICD-9 CM codes 592.x (calculus of kidney and ureter) 
or 594.x (calculus of lower urinary tract).



Main outcome

Proportion of visits for flank or kidney pain receiving 
CT and ⁄ or US testing.

Specific diagnosis rates and hospital admission rates 
as secondary outcomes

Alternative diagnoses

Acute infectious ⁄ inflammatory processes (including 
pleural effusion)

Acute cardiovascular events

Malignant neoplasms.

RESULTS

3,818 actual sampled ED visits for flank or kidney 
pain by adults present in the NHAMCS, which 
represents an estimated 14.3 million visits (95% CI = 
12.9 to 15.8) across the United States. 



DISCUSSION

Marked rise in the utilization of CT scan

During the same period of time, the proportion of 
patients who did not receive imaging and the 
proportion receiving US each decreased by half.

1) the superior accuracy of the CT scan, 2) resource 
availability, and 3) increased clinician intolerance for 
diagnostic uncertainty.

US are only available during certain hours.

Defensive medicine

LIMITATIONS

NHAMCS estimates

Repeated visits ( does not contain individual patient 
identifiers)

Urolithiasis is overestimated in patients who do not 
undergo imaging.

These include potentially lower accuracy of reason 
for visit, ICD-9 diagnoses, and procedure codes.

CONCLUSIONS

Care Survey over the time period of 1996 to 2007,10-
fold increase in the utilization of CT scan for patients 
with suspected kidney stone.

did not find any appreciable change in the diagnosis 
of kidney stone, diagnosis of significant alternate 
diagnoses, or admission to the hospital over the 
same time period.
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Electrocardiogram Findings in 
Emergency

Department Patients with Syncope

Syncope

transient loss of consciousness resulting in loss of 
postural tone, followed by spontaneous recovery with 
return to baseline neurologic function.

1.2% of emergency department (ED) visits and up to 
6% of acute hospitalizations

Neurocardiogenic (vagal) presentations being the 
most common.

5% to 10% of these patients suffering significant 
morbidity or mortality.(Cardiac arrhythmia and 
sudden death)



Syncope

There is a large variation in the number of patients 
admitted, with the rate in the United States reported 
to be 50% to 85%  (Canada and Australia the 
admission rate is between 15% and 30%)

Admission decision? predictors or risk factor?

‘‘abnormal’’ ECG 每個study都不太一樣

San Francisco Syncope Rule

• C - History of congestive heart failure

• H - Hematocrit < 30%

• E - Abnormal ECG

• S - Shortness of breath

• S - Triage systolic blood pressure < 90

San Francisco Syncope Rule 

The largest series of prospective consecutive ED 
patients with syncope examined emergency 
physician interpretation of ECGs

Definition of an abnormal ECG included any 
nonsinus rhythm on the 12-lead ECG and/or new 
changes in the ECG compared to a previous ECG.

Did not distinguish cardiac outcomes from 
noncardiac serious outcomes.

Did not specify which ECG findings were abnormal.

Objectives

To determine the sensitivity and specificity of the 
San Francisco Syncope Rule (SFSR)  
Electrocardiogram (ECG)  criteria for determining 
cardiac outcomes and to define the specific ECG 
findings that are the most important in patients with 
syncope.

Methods

A consecutive cohort of emergency department (ED) 
patients with syncope or near syncope was 
considered.

For the ECG assessment, the physicians were asked 
to categorize the ECG as normal or abnormal based 
on any changes that were old or new.

Separate rhythm  assessment ECGs or available 
monitoring strips

The final ECG criterion for the SFSR was any 
nonsinus rhythm or new ECG changes

Methods

In this reanalysis

To determine only cardiac-related outcomes 
(arrhythmia, myocardial infarction, structural, 
sudden death, acute cardiac intervention such as 
pacemaker insertion and cardiac catheterization) 
based on set criteria

The sensitivity and specificity of the ECG criteria for 
cardiac outcomes only.



Methods

All ECGs classified as abnormal by the study criteria 
were collected.

Official cardiology reading

RESULTS

Of the 684 patients, 634 had an ECG and rhythm 
analysis completed by an attending physician, and 10 
had no ECG but a rhythm analysis documented.

RESULTS RESULTS

Criteria Negative

Six patients

Three were diagnosed with non-Q-wave MI, one of 
whom died during cardiac catheterization (All were 
felt to have ECGs that were unchanged from previous 
readings.)

One had an exacerbation of CHF resulting in 
eventual death during hospitalization with an 
unchanged ECG on ED evaluation

Two were felt to have completely normal ECGs but 
were subsequently diagnosed with SVT.



Rhythm assessment

On separate rhythm assessment (using all ED 
information including monitoring), a significantly 
greater number  of patients were found to have 
nonsinus rhythms compared to the rhythm 
assessment using only the ECG reading (72% vs. 34%, 
p = 0.001)

DISCUSSION

Cardiac outcome in a patient with normal SFSR ECG 
criteria was very low.

Nonsinus rhythms any time during an ED evaluation 
and left bundle branch conduction problems on ECG 
to be important specific ECG findings.

Over half of abnormal rhythms will be missed if only 
one ECG during the ED visit is used as the only 
source for rhythm determination.

LIMITATIONS

The number with a sinus rhythm decreased 
substantially when all sources were used to 
determine the rhythm

Cannot make recommendations on who should be 
monitored or for how long

Some old changes that may have been important.

CONCLUSIONS

ECG and rhythm findings from all sources (multiple 
ECGs and rhythm strips) are important.

Any left branch bundle block conduction problems 
or any nonsinus rhythms found during the ED 
evaluation of patients with syncope should be 
particularly concerning.


