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Purpose: This technology assessment addresses the optimal use of imaging in
the evaluation and treatment of patients with suspected or documented ureteral
stones.
Materials and Methods: A comprehensive literature search addressing 4 guiding
questions was performed for full text in English articles published between
January 1990 and July 2011. The search focused on major subtopics associated
with the imaging of ureteral calculi, and included specific imaging modalities
used in the diagnosis and management of ureteral calculous disease such as
unenhanced (noncontrast) computerized tomography, conventional radiography,
ultrasound, excretory urography, magnetic resonance imaging and nuclear med-
icine studies. Protocols (in the form of decision tree algorithms) were developed
based on this literature review and in some instances on panel opinion. The 4
questions addressed were 1) What imaging study should be performed for
suspected ureteral calculous disease? 2) What information should be ob-
tained? 3) After diagnosis of a ureteral calculus, what followup imaging should
be used? 4) After treatment of a ureteral calculus, what followup imaging
studies should be obtained?
Results: Based on these protocols, noncontrast computerized tomography is rec-
ommended to establish the diagnosis in most cases, with a low energy protocol
advocated if body habitus is favorable. Conventional radiography and ultrasound
are endorsed for monitoring the passage of most radiopaque stones as well as for
most patients undergoing stone removal. Other studies may be indicated based
on imaging findings, and patient, stone and clinical factors.
Conclusions: The protocols generated assist the clinician in establishing the
diagnosis of ureteral calculous disease, monitoring stone passage and following
patients after treatment. The protocols take into account not only clinical effec-
tiveness but also cost-effectiveness and risk/harm associated with the various
imaging modalities.

Abbreviations

and Acronyms

BMI � body mass index
CT � computerized tomography
hydro � hydronephrosis
IV � intravenous
IVP � excretory urography
KUB � plain x-ray of the kidneys,
ureters and bladder
MET � medical expulsive therapy
NCCT � noncontrast
computerized tomography
sono � ultrasonography
SWL � shock wave lithotripsy
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IMAGING for urinary calculous disease
or the symptoms and signs associated
with renal calculous disease accounts
for a significant portion of all imaging
performed by urologists.1 Patients

with suspected ureteral calculi often
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undergo repeated imaging studies be-
fore, during and after treatment. Fur-
thermore, because patients with uri-
nary calculous disease are at high
risk for recurrence, repeat imaging is

common.2 Imaging accounts for 16%
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of the total expenditure for each episode of care in
the management of urinary calculous disease.3

The EAU (European Association of Urology)-AUA
(American Urological Association) Clinical Guide-
lines for the Management of Ureteral Calculi
cover the evidence for clinical recommendations
for the management of ureteral calculous disease.4

The American College of Radiology Appropriate-
ness Criteria® document performance characteris-
tics of various imaging studies for a given clinical
scenario.5 However, neither document addresses
critical questions about how imaging technology
should be used to maximize its effectiveness in the
treatment of patients with suspected or documented
ureteral stones. This need served as the impetus for
the generation of this document.

Noncontrast computerized tomography has emerged
as the most sensitive and specific modality for detect-
ing ureteral calculi. Therefore, CT is frequently used
in the initial diagnosis of ureteral calculous disease,6

and to a lesser extent in the followup of known ure-
teral calculi before and after treatment. Protocols
guiding imaging use in the management of ureteral
calculous disease are desirable because of the poten-
tially harmful cumulative effects of radiation exposure
to patients and the increased cost of high resolution
axial imaging modalities.

There were 4 questions that provided the frame-
work for the generation of the protocols in this doc-
ument. 1) What imaging study should be performed
for suspected ureteral calculous disease? 2) What
information should be obtained? 3) Once a ureteral
calculus has been diagnosed, what imaging modality
should be used? 4) After treatment of a ureteral
calculus, what followup imaging studies should be
obtained?

Current research fails to provide objective evi-
dence to support the answers to some of these ques-
tions about imaging. When objective evidence does
not exist, the most effective course of action is the
one that 1) has a reasonable probability of answer-
ing the clinical questions at hand, 2) causes the least
potential harm and 3) is cost-effective.

This Technical Assessment was developed to com-
plement the EAU-AUA Clinical Guideline for the
Management of Ureteral Calculi.4 Methodology sim-
ilar to that used in the development of AUA Guide-
lines was used in the development of this technical
assessment. Unlike the Guidelines, these protocols
are based on clinical outcomes and consideration of
the potential harm and cost-effectiveness of each
approach. The clinical judgment of the physician
and the preferences and expectations of the patient
should continue to be the main determinants for the
appropriate management of ureteral calculi. Practi-

cal considerations regarding the availability of im-
aging modalities in a given environment may influ-
ence the choice of imaging study. However, of note,
imaging is merely a tool to support clinical decisions.

To assist the clinician, decision tree algorithms
have been developed to select the most effective imag-
ing study for a given clinical scenario. The scenarios
are divided into 1) initial presentation, 2) followup or
surveillance of a known ureteral calculus and 3) fol-
lowup after treatment or passage of a ureteral calcu-
lus.

In summary, the protocols were developed specifi-
cally to support clinicians in decision making for a
common clinical condition. These protocols are in-
tended to enhance the effective use of imaging for
suspected or proven ureteral calculous disease by urol-
ogists, emergency physicians and primary care physi-
cians.

METHODOLOGY PROTOCOL

AND LITERATURE SEARCH

To assist in the development of these clinical effec-
tiveness protocols, the panel crafted 31 guiding
questions classified by index patient, specific modal-
ity and other factors. A comprehensive search of the
literature related to these guiding questions was
performed for full text in English articles published
between January 1990 and July 2011, and was tar-
geted toward major subtopics associated with the
imaging of ureteral calculi. (See Appendix A of the
full-text assessment for a full explanation of meth-
odology and findings at http://www.auanet.org/
content/media/imaging_assessment.pdf.)

INITIAL PRESENTATION

Patients who are suspected of having a ureteral
stone frequently experience severe flank and occa-
sionally abdominal pain. Noncontrast CT is the pre-
ferred initial imaging study for the index patient
(Level A Evidence). This selection is based on the
reported median sensitivity and specificity for
NCCT in the detection of ureteral calculi as 98% and
97%, respectively, far superior to other imaging mo-
dalities. Based on a review of the literature, there
appears to be consensus that the upper threshold for
low dose CT is 4 mSv. Low dose CT is preferred for
patients with a BMI of 30 kg/m2 or less as this
modification to standard CT imaging limits the po-
tential long-term side effects of ionizing radiation
while maintaining sensitivity and specificity at 90%
or greater.7–9 However, low dose CT is not recom-
mended for those with a BMI greater than 30 kg/m2

due to the lower sensitivity and specificity for detect-

ing ureteral stones.

http://www.auanet.org/content/media/imaging_assessment.pdf
http://www.auanet.org/content/media/imaging_assessment.pdf
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When a ureteral calculus is demonstrated on CT,
the stone is also identifiable on CT scout approxi-
mately 50% of the time.10 A CT scout film is per-
formed at a lower mA than a standard kidney, ure-
ter, bladder film, accounting in part for the decreased
sensitivity in detecting stones. Standard KUB should
be performed when the stone is not demonstrated on
the CT scout as the stone will be seen in 10% of these
patients.10,11 Followup KUB is obtained in those
who are candidates for observation and in whom the
stone was identified on the CT scout or initial KUB
as it serves as an indicator of stone progression. A
followup KUB should also be considered in those in
whom the stone was not seen on the initial CT scout
or KUB because it was positioned in the sacroiliac
area, thus limiting its visualization. Oblique films
may also be considered in such cases, either at the
time of the original CT or at followup, as these
images may further facilitate stone visualization
(fig. 1).

Certain parameters and findings should be as-
sessed on CT imaging to facilitate subsequent man-
agement decisions. The majority of patients with

Figure 1. Initial presenta
ureteral stones will have some degree of hydrone-
phrosis, a mean of 83% based on our review of 48
studies. However, the presence of hydronephrosis
does not predict the need for intervention.12 The
presence or the degree of hydronephrosis has been
shown to influence results with shock wave litho-
tripsy of ureteral stones, but this has less impact on
ureteroscopic removal.13–19

Alternative imaging modalities are considered for
specific patient groups. The combination of renal ul-
trasonography and KUB is a viable option for a known
stone former who has previously had radiopaque
stones. Sensitivities of 58% to 100% and specificities of
37.2% to 100% have been reported for this combination
of modalities (Level C Evidence).20–26

Renal ultrasonography, despite its lower sensitiv-
ity, is the preferred initial imaging modality for chil-
dren because of radiation concerns.27 Low dose CT is
a consideration if renal ultrasonography is not diag-
nostic for children in whom a ureteral stone is sus-
pected.28,29 Renal ultrasonography is the initial im-
aging modality of choice for pregnant patients with
suspected colic.30–36 If the diagnosis is not estab-
lished with this study during the first trimester,

ecision tree diagram 1)
magnetic resonance imaging without contrast should be
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considered as second line imaging as the fetus is
most susceptible to potential radiation induced in-
jury in the first trimester. Women in the second and
third trimesters are candidates for low dose CT if
ultrasonography is not diagnostic.37 An American
College of Obstetricians and Gynecologists commit-
tee on obstetric practice endorses the use of low dose
CT when clinically indicated and notes that an ex-
posure of less than 5 rads, a threshold well above the
average for a low dose CT, is not associated with the
development of fetal anomalies or fetal loss.38

OBSERVATION OF

KNOWN URETERAL CALCULUS

The chance of spontaneous passage of a known ure-
teral calculus is based primarily on stone size and
location. Perhaps the best study investigating the
natural history of a known ureteral calculus demon-
strated that 83% of patients will pass their stone
without the need for intervention.39 One of the more
important aspects of this study was the observation
that among the stones that passed spontaneously,
95% passed within 6 weeks of followup.

The EAU-AUA Guideline on the Management of
Ureteral Calculi suggests as an Option that medical
expulsive therapy should be considered as first line
treatment for most patients with ureteral stones
whose symptoms are controlled. As a Standard, the
Guidelines recommend that patients “should be fol-
lowed with periodic imaging studies to monitor
stone position and to assess for hydronephrosis.”4

The Panel sought to validate the reliability of
hydronephrosis as a proxy for the degree of obstruc-
tion in patients with suspected ureteral calculi. In
particular, if hydronephrosis is present with a
known ureteral calculus, what is the best way to
assess obstruction or the potential for loss of renal
function? The majority of these studies used IVP to
assess renal obstruction/function (see evidence re-
port in Appendix B, available at http://www.auanet.
org/content/media/imaging_evidence_report.pdf). There
was a distinct paucity of studies on the use of nuclear
renography to determine obstruction in this setting.
Of note, differences in threshold parameters used to
classify obstruction in these studies contributed to
the variability in the reported sensitivity and spec-
ificity.

The quality of the body of evidence regarding the
followup of a ureteral calculus is low (Level C Evi-
dence). The Panel took into account not only the
sensitivity/specificity of various imaging modalities
in determining their ability to follow known ureteral
calculi, but also assessed the impact of radiation ex-
posure and costs of the imaging studies when making

their recommendations. Based on these studies and
expert Panel opinion, a decision tree diagram and rec-
ommendations are offered (fig. 2).

After a period of MET in a patient with a known
radiopaque ureteral calculus less than 10 mm in
diameter with minimal to moderate associated hy-
dronephrosis and no evidence of renal damage, as-
suming the symptoms are well controlled, the Panel
believes that ultrasonography combined with plain
KUB offers the best combination of sensitivity/spec-
ificity with minimal radiation exposure and signifi-
cantly reduced cost compared to NCCT imaging. In
patients who continue to have symptoms without evi-
dence of stone passage, the ultrasonography/KUB
combination can assess stone progression as well as
ongoing hydronephrosis. However, if ultrasonography
and KUB fail to demonstrate hydronephrosis or per-
sistent stone, further imaging with plain radiographs
or low dose NCCT limited to the area of interest may
be warranted to definitively ascertain the continued
presence of the stone.

In those patients with a radiolucent stone, low
dose NCCT can assess stone progression and the
degree of hydronephrosis. Clinical acumen combined
with new findings on imaging studies will assist the
clinician in determining whether continued observa-
tion combined with MET or surgical intervention is
warranted. It may be reasonable to consider confirma-
tory radiographic imaging before surgical interven-
tion.

FOLLOWUP URETERAL

CALCULUS AFTER TREATMENT

After definitive surgical intervention for a ureteral
calculus, followup imaging is obtained to assure com-
plete stone removal and/or the absence of obstruction.
Ureteral instrumentation and particularly stone frag-
mentation warrant postoperative imaging to docu-
ment 1) the clearance of the stone/fragments, 2) the
resolution of hydronephrosis and/or 3) the develop-
ment of unanticipated obstruction such as that from
ureteral stricture. Although the incidence of ureteral
stricture after ureteroscopy is low (1% to 4%), its oc-
currence is not entirely predictable.4,40 Ureteral stric-
ture formation after SWL is distinctly uncommon (0%
to 2%)4,40 and in most reports is likely the result of
adjunctive instrumentation (ureteral catheterization,
stone push-back) or stone impaction. However, after
SWL the passage of fragments and resolution of asso-
ciated obstruction should be confirmed.

Although the need for an imaging study to con-
firm stone/fragment clearance after SWL or ureter-
oscopy with lithotripsy is widely accepted, the need
for followup studies in asymptomatic patients to
assess for obstruction is subject to debate. At the
center of the controversy is the reliability with which

symptoms predict obstruction. Weizer et al reviewed

http://www.auanet.org/content/media/imaging_evidence_report.pdf
http://www.auanet.org/content/media/imaging_evidence_report.pdf
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241 patients at a mean of 5.4 months after ureter-
oscopy using NCCT, renal ultrasound, IVP, diuretic
renography or retrograde pyelogram.40 Of 188 pa-
tients with no pain at postoperative followup, 7
(3.7%) nonetheless had obstruction on postoperative
imaging studies. Bugg et al also reviewed 118 pa-
tients who underwent 143 ureteroscopic procedures,
and were evaluated with IVP, renal ultrasound or
CT at a mean of 7 months postoperatively.41 Among
77 patients with complete followup who were
treated for renal or ureteral calculi, 1 of 25 (4%)
without preoperative obstruction who reported res-
olution of their symptoms postoperatively was found
to have persistent obstruction. Karadag et al iden-
tified silent obstruction in only 1 of 228 asymptom-
atic patients (0.4%) in their review of 268 patients
undergoing ureteroscopy for calculi who underwent
imaging with IVP at 3 months after ureteroscopy.42

Finally, Karod et al found no cases of silent obstruc-
tion among 183 patients who underwent ureteros-
copy and were evaluated radiographically at a mean
of 73 days postoperatively.43

From these studies, it is clear that the incidence
of postoperative obstruction in asymptomatic pa-

Figure 2. Observation of known ur
tients is decidedly low (Level C Evidence). According
to Bugg et al, among the select group of patients
without postoperative pain or preoperative obstruc-
tion, 25 radiographic studies would be required to
diagnose 1 case of persistent obstruction.41 Although
seemingly a small price to pay to avoid the loss of 1
renal unit, this need-to-treat value is hardly justifi-
able from a strictly economic viewpoint. Nonethe-
less, the Panel believes that the relatively low cost
and lack of ionizing radiation associated with renal
sonography justify its use in the routine followup of
patients treated for ureteral calculi.40

Obstruction with or without associated symptoms
after ureteroscopy is generally due to obstructing
stone fragments or ureteral stricture. With the low
incidence of stricture (less than 1% in most series),
obstructing fragments are likely to comprise the
more common etiology overall and may be detectable
with KUB if radiopaque, thereby providing a means
to identify patients who require further functional
imaging and/or further treatment. In the future,
perhaps with further subgroup analysis, periopera-
tive patient or stone characteristics can be identified
in those patients without obvious persistent stones
who should undergo a functional imaging study or

calculus (decision tree diagram 2)
renal ultrasound. Based on current data and panel
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opinion, we offer a decision tree diagram for the
followup of ureteral calculi after treatment with
MET or surgical intervention (SWL and ureteros-
copy) (fig. 3).

For patients undergoing MET for a ureteral cal-
culus in whom there is documented stone passage
(stone in hand) and resolution of symptoms, no fur-
ther imaging is necessary. If the patient remains
symptomatic despite documented passage, evalua-
tion with a renal sonogram will demonstrate whether
persistent obstruction is present and will indicate
the need for further imaging to identify an addi-
tional stone, residual edema or obstruction.

For patients undergoing SWL, followup renal
sonogram with KUB for radiopaque stones or with-
out KUB for radiolucent stones will document stone
clearance and demonstrate the presence or absence
of hydronephrosis (fig. 3). If the patient is asymp-
tomatic and KUB/sonogram shows no stones or hy-
dronephrosis, no further imaging is required. If KUB/
sonogram demonstrates hydronephrosis and/or residual
fragments, further observation with repeat imaging
or secondary treatment is indicated. Patients with
radiolucent stones and no hydronephrosis who re-
main symptomatic and/or have not passed frag-

Figure 3. Followup of ureteral calculu
ments should be further observed with repeat imag-
ing (low dose NCCT) or intervention as indicated
(fig. 3).

For patients undergoing ureteroscopy, the decision
tree diagram distinguishes patients who undergo in-
tact stone removal from those requiring stone frag-
mentation because of differing imaging requirements
to document residual stones. For patients who un-
dergo intact stone removal and whose symptoms have
resolved, a renal sonogram is sufficient to document
resolution of hydronephrosis (fig. 4). For symptomatic
patients with or without hydronephrosis or asymp-
tomatic patients with hydronephrosis on renal sono-
gram, CT of the abdomen and pelvis without and
with contrast will determine the presence and/or
site of obstruction, with further treatment dictated
by the findings.

For patients who underwent ureteroscopy with
stone fragmentation and who are asymptomatic, fol-
lowup imaging with a sonogram (radiolucent stones)
or a sonogram/KUB (radiopaque stones) will docu-
ment the presence of residual fragments and/or hy-
dronephrosis (fig. 5). In the absence of hydronephro-
sis and residual fragments, no further imaging is
indicated. However, in patients with radiopaque
stones, if residual fragments and/or hydronephrosis

r treatment (decision tree diagram 3)
are documented, further observation or intervention
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is pursued at the discretion of the practitioner. For
patients with nonopaque stones, hydronephrosis on
sonogram should prompt further evaluation with
low dose NCCT to identify obstructing residual frag-
ments.

In symptomatic patients with radiopaque stones,
a sonogram and KUB also provide sufficient initial
imaging to guide the need for further observation,
interval imaging or secondary treatment as indi-
cated. However, for those with radiolucent stones,
low dose NCCT will optimally identify residual frag-
ments or obstruction. If either is present, continued
observation or secondary intervention is dictated by
the severity of symptoms and/or obstruction. In per-
sistently symptomatic patients without hydrone-
phrosis or residual fragments further management
is left to the discretion of the practitioner based on
suspicion of urinary pathology.

The role of IVP in the followup of patients with
ureteral calculi who have been treated surgically is
limited. However, IVP or diuretic renography may
be used in lieu of CT with contrast in patients who

Figure 4. Followup after ureteroscopic ex
underwent ureteroscopic intact stone removal and
have persistent symptoms or hydronephrosis on
sonogram, or in whom additional or residual ure-
teral stones are not suspected but there is concern
for obstruction.

Finally, the timing of followup imaging studies or
need for secondary intervention is left to the discre-
tion of the treating physician. Since the degree of
hydronephrosis does not correlate predictably with
the degree of obstruction, the level of concern of the
practitioner must dictate the need for and timing of
further functional studies or definitive secondary
intervention.

RISKS AND RESOURCE USE

ASSOCIATED WITH URETERAL IMAGING

The performance characteristics of imaging modali-
ties used in the management of ureteral calculous
disease are well documented.5 However, despite
consensus that NCCT of the abdomen and pelvis
provides the most sensitive and specific informa-
tion about the size and location of ureteral cal-

n, intact stone (decision tree diagram 3C)
culi,44,45 the superb performance characteristics of
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CT must be balanced against its potential harms
and costs.

RISKS ASSOCIATED

WITH URETERAL IMAGING

All forms of conventional radiography and CT de-
pend on ionizing radiation to create an image. Ion-
izing radiation is known to potentially cause harm
through deterministic and stochastic effects. Deter-
ministic effects (eg erythema of the skin and gener-
ation of cataracts) occur at a given threshold, and
the effect is proportional to the dose. Stochastic
effects (eg the induction of secondary cancers or
hereditary defects) may occur at any dose. The
probability that a stochastic effect will occur in-
creases with the dose, but the severity of the effect
is independent of the dose. Deterministic effects
are rarely encountered with diagnostic radiation
doses associated with the management of ureteral
calculous disease.

It is useful to quantify the risk of radiation exposure
to patients and health care providers using the concept
of effective dose. Effective dose (in mSv) estimates the
potential adverse biological effect of the sum of the
equivalent doses of radiation to exposed organs. There-
fore, radiation exposure from various types of diagnos-
tic imaging studies can be compared in terms of rela-
tive biological risk. Effective dose cannot be equated to
the actual absorbed dose for any individual. The actual
absorbed dose for an individual will depend on the
scanning protocol and the equipment used. There is
compelling evidence of wide variability in the effective
dose produced during the same kind of examination
(eg CT of the abdomen and pelvis) within an imaging

Figure 5. Followup after ureteroscopic extraction
facility and between imaging facilities.46 Actual doses
in clinical practice may be considerably higher due to
several factors.46

In addition to the harms associated with radia-
tion exposure, imaging studies using IV contrast
(iodine or gadolinium) have associated risks. Ad-
verse reactions including severe allergic reactions,
impaired renal function, nephrogenic systemic fibro-
sis and death have been reported.47

MINIMIZING RISKS

All imaging studies using ionizing radiation should
aspire to the ALARA principle (As Low As Reason-
ably Achievable),48 attempting to expose the patient
to the least ionizing radiation that will answer the
clinical question at hand. Thus, when 2 or more
imaging studies have equal or nearly equal clinical
effectiveness, the study with the least ionizing radi-
ation should be selected. A noncontrast study should
be selected over one using contrast when its perfor-
mance would be equally effective.

Optimization of selected studies should be pursued.
For example, the sensitivity of abdominal ultrasound
or KUB for the detection of a ureteral calculus may be
optimized by withholding food and fluid before the
examination to reduce the adverse effects of bowel gas
on sensitivity and specificity.49 Similarly, the optimi-
zation of conventional radiographs used to identify
ureteral calculi may be accomplished by measures to
decrease bowel gas, or by adding oblique images or
tomograms to reduce missed detection from underly-
ing or overlying structures.

Optimization of CT includes limited scanning pro-
tocols confined to an anatomical region of interest (eg
pelvic CT) for evaluation of the distal ureter, adjust-

iring fragmentation (decision tree diagram 3C1)
ments of CT parameters for tissue thickness and body
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habitus and limitation of phases (eg noncontrast only
or combined injection and delayed phases) to reduce
total radiation exposure. Specific protocols to reduce
radiation exposure for the detection of ureteral calcu-
lous disease have been successful in decreasing the
effective dose of a standard abdominal and pelvic CT
from 10 to 3 mSv.50

Specific scanning protocols for imaging facilities may
vary significantly based on the wide range of estimates of
effective dose found in the literature for a given exami-
nation. Clinicians will need to understand which scan-
ning protocols are being used in imaging their patients.

RESOURCE USE

A study is justified when the benefits of the informa-
tion obtained outweigh the potential physical and eco-
nomic harms to the patient. Therefore, it is also rea-
sonable to consider the cost of an imaging study to the
individual patient and to the health care system.
Health care resources are finite. Therefore, cost-effec-
tiveness becomes the third factor (along with perfor-
mance characteristics and risks) in considering the over-
all clinical effectiveness of an imaging study.

COSTS OF IMAGING

The costs of imaging vary widely and are dependent in
part on market related factors and who is responsible
for payment. One surrogate for relative cost is the
maximum allowable charges assigned to the study by
CMS (Centers for Medicare & Medicaid Services). Ac-
tual charges by imaging providers for each study may
be considerably higher than the CMS allowed charge.
By looking at relative charges, it is possible to have a
sense of cost. For example, NCCT has charges that are
twice as high as ultrasound, while magnetic resonance
imaging charges are threefold higher than CT. How-
ever, it is important to keep in mind that charges are
artificial and may not correspond proportionately to
cost, which reflects the actual cost of the resources
required to provide a given service. In fact, the allow-
able charge for CT has been aggressively cut by CMS
in an attempt to limit use.

While medical decision making should not be
compromised by cost, it is often possible to make
rational medical decisions without additional imag-
ing studies or with a lower cost option. In those cases
in which the information may be obtained by 2
equally sensitive or nearly equally sensitive imaging
modalities, the lower cost option should be favored.
When a clinical question can be answered equally or
nearly equally by 2 or more imaging modalities, the
modality with the least harm and lowest overall

resource use should be selected.
SUMMARY

This Technology Assessment has produced clinical
effectiveness protocols which attempt to summarize
information about the 1) performance characteris-
tics, 2) risks and 3) costs of imaging studies to pro-
vide a rational approach to imaging in the manage-
ment of ureteral calculous disease.
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DISCLAIMER

This document was written by the Imaging Pilot
Panel of the American Urological Association
(AUA) Education and Research, Inc., which was
created in 2011. The Practice Guidelines Commit-
tee of the AUA selected the panel chair. Panel
members were selected by the chair. Membership
of the panel included urologists with specific ex-
pertise in this area. The mission of the committee
was to develop guidance that is analysis-based or
consensus-based, depending on Panel processes
and available data, for optimal clinical practices
in the use of imaging for the management of ure-
teral calculus.

While this clinical effectiveness protocol does not
necessarily establish the standard of care, AUA
seeks to recommend and to encourage compliance by
practitioners with current best practices related to
the condition being treated. As medical knowledge
expands and technology advances, the document
will change. Today, this guidance represents not
absolute mandates but provisional proposals for
treatment under the specific conditions described.
For all these reasons, this document does not pre-
empt physician judgment in individual cases.
Treating physicians must consider variations in
resources, and patient tolerances, needs, and pref-
erences. Conformance with any clinical effective-
ness protocol does not guarantee a successful out-
come.

Although clinical effectiveness protocols are in-
tended to encourage best practices and potentially en-
compass available technologies with sufficient data as
of close of the literature review, they are necessarily
time-limited. Clinical effectiveness protocols cannot
include evaluation of all data on emerging technolo-
gies or management, including those that are FDA

approved, which may immediately come to represent
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accepted clinical practices. For this reason, the AUA

does not regard technologies or management which
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