information on hydronephrosis, but it is not as sensitive as CT and
images only the kidney and possibly the proximal segment of the
ureter; thus most ureteral stones are not detectable by ultrasound.
Many patients who experience their first episode of colic seek
emergent medical care. Randomized trials have demonstrated
that parenterally administered nonsteroidal anti-inflammatory
drugs (such as ketorolac) are just as effective as opioids in relieving
symptoms and have fewer side effects. Excessive fluid administration has not been shown to be beneficial; therefore, the goal should
be to maintain euvolemia. If the pain can be adequately controlled
and the patient is able to take fluids orally, hospitalization can be
avoided. Use of an alpha-blocker may increase the rate of spontaneous stone passage.
Urologic intervention should be postponed unless there is evidence of UTI, a low probability of spontaneous stone passage (e.g.,
a stone measuring ≥6 mm or an anatomic abnormality), or intractable pain. A ureteral stent may be placed cystoscopically, but this
procedure typically requires general anesthesia, and the stent can be
quite uncomfortable, may cause gross hematuria, and may increase
the risk of UTI.
If an intervention is indicated, the selection of the most appropriate intervention is determined by the size, location, and composition
of the stone; the urinary tract anatomy; and the experience of the
urologist. Extracorporeal shockwave lithotripsy, the least invasive
option, uses shock waves generated outside the body to fragment
the stone. An endourologic approach can remove a stone by basket
extraction or laser fragmentation. For large upper-tract stones,
percutaneous nephrostolithotomy has the highest likelihood of
rendering the patient stone-free. Advances in urologic approaches
and instruments have nearly eliminated the need for open surgical
procedures such as ureterolithotomy or pyelolithotomy.
Evaluation for Stone Prevention More than half of first-time stone
formers will have a recurrence within 10 years. A careful evaluation is indicated to identify predisposing factors, which can then be
modified to reduce the risk of new stone formation. It is appropriate to proceed with an evaluation even after the first stone because
recurrences are common and are usually preventable with inexpensive lifestyle modifications or other treatments.
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Figure 342-2 Coronal noncontrast CT image from a patient who
presented with left-sided renal colic. An obstructing calculus,
present in the distal left ureter at the level of S1, measures 10 mm in
maximal dimension. There is severe left hydroureteronephrosis and
associated left perinephric fat stranding. In addition, there is a nonobstructing 6-mm left renal calculus in the interpolar region. (Image
courtesy of Dr. Stuart Silverman, Brigham and Women’s Hospital.)

History A detailed history, obtained from the patient and from a
thorough review of medical records, should include the number
and frequency of episodes (distinguishing stone passage from
stone formation) and previous imaging studies, interventions,
evaluations, and treatments. Inquiries about the patient’s medical
history should cover UTIs, bariatric surgery, gout, hypertension,
and diabetes mellitus. A family history of stone disease may reveal
a genetic predisposition. A complete list of current prescription
and over-the-counter medications as well as vitamin and mineral
supplements is essential. The review of systems should focus on
identifying possible etiologic factors related to low urine volume
(e.g., high insensible losses; low fluid intake) and gastrointestinal
malabsorption as well as on ascertaining how frequently the patient
voids during the day and overnight.
A large body of compelling evidence has demonstrated the
important role of diet in stone disease. Thus, the dietary history
should encompass information on usual dietary habits (meals and
snacks), calcium intake, consumption of high-oxalate foods (spinach, rhubarb, potatoes), and fluid intake (including specific beverages typically consumed).
Physical Examination The physical examination should assess
weight, blood pressure, costovertebral angle tenderness, and lowerextremity edema as well as signs of other systemic conditions such
as primary hyperparathyroidism and gout.
Laboratory Evaluation If not recently measured, the following
serum levels should be determined: electrolytes (to uncover hypokalemia or renal tubular acidosis), creatinine, calcium, and uric
acid. The PTH level should be measured if indicated by highnormal or elevated serum and urine calcium concentrations. Often,
25-hydroxy vitamin D is measured in concert with PTH to investigate the possible role of secondarily elevated PTH levels in the
setting of vitamin D insufficiency.
The urinalysis, including examination of the sediment, can provide useful information. In individuals with asymptomatic residual
renal stones, red and white blood cells are frequently present in
urine. If there is concern about the possibility of an infection, a
urine culture should be performed. The sediment may also reveal
crystals (Fig. 342-1), which may help identify the stone type and
also provide prognostic information, as crystalluria is a strong risk
factor for new stone formation.
The results from 24-h urine collections serve as the cornerstone on
which therapeutic recommendations are based. Recommendations
on lifestyle modification should be deferred until urine collection is
complete. As a baseline assessment, patients should collect at least
two 24-h urine samples while consuming their usual diet and usual
volume of fluid. The following factors should be measured: total
volume, calcium, oxalate, citrate, uric acid, sodium, potassium,
phosphorus, pH, and creatinine. When available, the calculated
supersaturation is also informative. There is substantial day-to-day
variability in the 24-h excretion of many relevant factors; therefore,
obtaining values from two collections is important before committing a patient to long-term lifestyle changes or medication. The
interpretation of the 24-h urine results should take into account that
the collections are usually performed on a weekend day when the
patient is staying at home; an individual’s habits may differ dramatically (beneficially or detrimentally) at work or outside the home.
Specialized testing, such as calcium loading or restriction, is not
recommended as it does not influence clinical recommendations.
Stone composition analysis is essential if a stone or fragment is available; patients should be encouraged to retrieve passed stones. The stone
type cannot be determined with certainty from 24-h urine results.
Imaging The “gold standard” diagnostic test is helical CT without
contrast. If not already performed during an acute episode, a CT
should be considered to definitively establish the baseline stone
burden. A suboptimal imaging study may not detect a residual
stone that, if subsequently passed, would be mistaken for a new
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