Cystine Cystine excretion is not easily modified. Long-term dietary
cystine restriction is not feasible and is unlikely to be successful; thus
the focus for cystine stone prevention is on increasing cystine solubility. This goal may be achieved by treatment with medication that covalently binds to cystine (tiopronin and penicillamine) and a medication
that raises urine pH. Tiopronin is the preferred choice due to its better
adverse event profile. The preferred alkalinizing agent is potassium
citrate as sodium salts may increase cystine excretion. As with all stone
types, and especially in patients with cystinuria, maintaining a high
urine volume is an essential component of the preventive regimen.
Struvite Struvite stones, also known as infection stones or triplephosphate stones, form only when the upper urinary tract is infected
with urease-producing bacteria such as Proteus mirabilis, Klebsiella
pneumoniae, or Providencia species. Urease produced by these bacteria
hydrolyzes urea and may elevate the urine pH to a supraphysiologic
level (>8.0). Struvite stones may grow quickly and fill the renal pelvis
(staghorn calculi).
Struvite stones require complete removal by a urologist. New stone
formation can be avoided by the prevention of UTIs. In patients with
recurrent upper UTIs (e.g., some individuals with surgically altered
urinary drainage or spinal cord injury), the urease inhibitor acetohydroxamic acid can be considered; however, this agent should be used
with caution because of potential side effects.
LONG-TERM FOLLOW-UP
In general, the preventive regimens described above do not cure the
underlying pathophysiologic process. Thus these recommendations
typically need to be followed for the patient’s lifetime, and it is essential
to tailor recommendations in a way that is acceptable to the patient.
Because the memory of the acute stone event fades and patients often
return to old habits (e.g., insufficient fluid intake), long-term followup is important to ensure that the preventive regimen has been implemented and has resulted in the desired reduction in the risk of new
stone formation.
Follow-up imaging should be planned thoughtfully. Many patients
with recurrent episodes of renal colic that lead to emergency room
visits often undergo repeat CT studies. While CT does provide the
best information, the radiation dose is substantially higher than that
with plain abdominal radiography (KUB). Small stones may be missed
by KUB, and ultrasound has a limited ability to determine size and
number of stones. Minimizing radiation exposure should be a goal of
the long-term follow-up plan and must be balanced against the gain in
diagnostic information.
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Obstruction to the flow of urine, with attendant stasis and elevation
in urinary tract pressure, impairs renal and urinary conduit functions
and is a common cause of acute and chronic kidney disease (obstructive nephropathy). With early relief of obstruction, the defects in function usually disappear completely. However, chronic obstruction may
produce permanent loss of renal mass (renal atrophy) and excretory
capability, as well as enhanced susceptibility to local infection and
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stone formation. Early diagnosis and prompt therapy are, therefore, 1871
essential to minimize the otherwise devastating effects of obstruction
on kidney structure and function.
ETIOLOGY
Obstruction to urine flow can result from intrinsic or extrinsic mechanical blockade as well as from functional defects not associated with fixed
occlusion of the urinary drainage system. Mechanical obstruction can
occur at any level of the urinary tract, from the renal calyces to the
external urethral meatus. Normal points of narrowing, such as the
ureteropelvic and ureterovesical junctions, bladder neck, and urethral
meatus, are common sites of obstruction. When obstruction is above
the level of the bladder, unilateral dilatation of the ureter (hydroureter)
and renal pyelocalyceal system (hydronephrosis) occurs; lesions at or
below the level of the bladder cause bilateral involvement.
Common forms of obstruction are listed in Table 343-1. Childhood
causes include congenital malformations, such as narrowing of the
ureteropelvic junction and abnormal insertion of the ureter into the
bladder, the most common cause. Vesicoureteral reflux in the absence
of urinary tract infection or bladder neck obstruction often resolves
with age. Reinsertion of the ureter into the bladder is indicated if
reflux is severe and unlikely to improve spontaneously, if renal function deteriorates, or if urinary tract infections recur despite chronic
antimicrobial therapy. Vesicoureteral reflux may cause prenatal
hydronephrosis and, if severe, can lead to recurrent urinary infections
and renal scarring in childhood. Posterior urethral valves are the most
common cause of bilateral hydronephrosis in boys. In adults, urinary
tract obstruction (UTO) is due mainly to acquired defects. Pelvic
tumors, calculi, and urethral stricture predominate. Ligation of, or
injury to, the ureter during pelvic or colonic surgery can lead to hydronephrosis which, if unilateral, may remain undetected. Obstructive
uropathy may also result from extrinsic neoplastic (carcinoma of
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information on urine uric acid excretion. For example, an individual
with high uric acid generation and concurrent high fractional excretion of uric acid will have high urine uric acid excretion with a normal
(or even low) serum uric acid level. If alkalinization of the urine alone
is not successful and if dietary modifications do not reduce urine uric
acid sufficiently, then the use of a xanthine oxidase inhibitor, such
as allopurinol or febuxostat, can reduce urine uric acid excretion by
40–50%.

TABLE 343-1 Common Mechanical Causes of Urinary Tract Obstruction
Ureter
Congenital
Ureteropelvic junction
narrowing or obstruction
Ureterovesical junction
narrowing or obstruction and
reflux
Ureterocele
Retrocaval ureter
Acquired Intrinsic Defects
Calculi
Inflammation
Infection
Trauma
Sloughed papillae
Tumor
Blood clots

Acquired Extrinsic Defects
Pregnant uterus
Retroperitoneal fibrosis
Aortic aneurysm
Uterine leiomyomata
Carcinoma of uterus, prostate,
bladder, colon, rectum
Lymphoma
Pelvic inflammatory disease,
endometriosis
Accidental surgical ligation

Bladder Outlet

Urethra

Bladder neck obstruction Posterior urethral
valves
Ureterocele
Anterior urethral
valves
Stricture
Meatal stenosis
Phimosis
Benign prostatic
hyperplasia
Cancer of prostate
Cancer of bladder
Calculi
Diabetic neuropathy
Spinal cord disease
Anticholinergic drugs
and α-adrenergic
antagonists

Stricture
Tumor
Calculi
Trauma
Phimosis

Carcinoma of cervix,
colon

Trauma

Trauma
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