1866 generalized sickling. Chronic kidney disease is present in 12–20%
of patients. Despite the frequency of renal disease, hypertension is
uncommon in patients with sickle cell disease.

PART 13

RENAL VEIN THROMBOSIS

Disorders of the Kidney and Urinary Tract

Renal vein thrombosis either can present with flank pain, tenderness,
hematuria, rapid decline in renal function, and proteinuria or can
be silent. Occasionally, renal vein thrombosis is identified during a
workup for pulmonary embolism. The left renal vein is more commonly
involved, and two-thirds of cases are bilateral. Etiologies can be divided
into three broad categories: endothelial damage, venous stasis, and
hypercoagulability. Homocystinuria, endovascular intervention, and
surgery can produce vascular endothelial damage. Dehydration, which
is more common among male patients, is a common cause of stasis
in the pediatric population. Stasis also can result from compression
and kinking of the renal veins from retroperitoneal processes such
as retroperitoneal fibrosis and abdominal neoplasms. Thrombosis
can occur throughout the renal circulation, including the renal veins,
with antiphospholipid antibody syndrome. Renal vein thrombosis can
also be secondary to nephrotic syndrome, particularly membranous
nephropathy. Other hypercoagulable states less commonly associated
with renal vein thrombosis include proteins C and S, antithrombin deficiency, factor V Leiden, disseminated malignancy, and oral
contraceptives. Severe nephrotic syndrome may also predispose
patients to renal vein thrombosis.
Diagnostic screening can be performed with Doppler ultrasonography,
which is more sensitive than ultrasonography alone. CT angiography is
nearly 100% sensitive. Magnetic resonance angiography is another option
but is more expensive. Treatment for renal vein thrombosis consists
of anticoagulation and therapy for the underlying cause. Endovascular
thrombolysis may be considered in severe cases. Occasionally, nephrectomy may be undertaken for life-threatening complications. Vena caval
filters are often used to prevent migration of thrombi.
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Nephrolithiasis
Gary C. Curhan

Nephrolithiasis, or kidney stone disease, is a common, painful,
and costly condition. Each year, billions of dollars are spent on
nephrolithiasis-related activity, with the majority of expenditures on
surgical treatment of existing stones. While a stone may form due to
crystallization of lithogenic factors in the upper urinary tract, it can
subsequently move into the ureter and cause renal colic. Although
nephrolithiasis is rarely fatal, patients who have had renal colic report
that it is the worst pain they have ever experienced. The evidence on
which to base clinical recommendations is not as strong as desired;
nonetheless, most experts agree that the recurrence of most, if not all,
types of stones can be prevented with careful evaluation and targeted
recommendations. Preventive treatment may be lifelong; therefore,
an in-depth understanding of this condition must inform the implementation of tailored interventions that are most appropriate for and
acceptable to the patient.
There are various types of kidney stones. It is clinically important to
identify the stone type, which informs prognosis and selection of the
optimal preventive regimen. Calcium oxalate stones are most common
(~75%); next, in order, are calcium phosphate (~15%), uric acid (~8%),
struvite (~1%), and cystine (<1%) stones. Many stones are a mixture
of crystal types (e.g., calcium oxalate and calcium phosphate) and also
contain protein in the stone matrix. Rarely, stones are composed of
medications, such as acyclovir, indinavir, and triamterene.
Infectious stones, if not appropriately treated, can have devastating consequences and lead to end-stage renal disease. Consideration
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should be given to teaching practitioners strategies to prevent stone
recurrence and its related morbidity.
EPIDEMIOLOGY
Nephrolithiasis is a global disease. Data suggest an increasing
prevalence, likely due to Westernization of lifestyle habits
(e.g., dietary changes, increasing body mass index). National
Health and Nutrition Examination Survey data for 2007–2010 indicate
that up to 19% of men and 9% of women will develop at least one stone
during their lifetime. The prevalence is ~50% lower among black individuals than among whites. The incidence of nephrolithiasis (i.e., the
rate at which previously unaffected individuals develop their first
stone) also varies by age, sex, and race. Among white men, the peak
annual incidence is ~3.5 cases/1000 at age 40 and declines to ~2
cases/1000 by age 70. Among white women in their thirties, the annual
incidence is ~2.5 cases/1000; the figure decreases to ~1.5/1000 at age 50
and beyond. In addition to the medical costs associated with nephrolithiasis, this condition also has a substantial economic impact, as those
affected are often of working age. Once an individual has had a stone,
the prevention of a recurrence is essential. Published recurrence rates
vary by the definitions and diagnostic methods used. Some reports
have relied on symptomatic events, while others have been based on
imaging. Most experts agree that radiographic evidence of a second
stone should be considered to represent a recurrence, even if the stone
has not yet caused symptoms.
ASSOCIATED MEDICAL CONDITIONS
Nephrolithiasis is a systemic disorder. Several conditions predispose
to stone formation, including gastrointestinal malabsorption (e.g.,
Crohn’s disease, gastric bypass surgery), primary hyperparathyroidism, obesity, type 2 diabetes mellitus, and distal renal tubular acidosis.
A number of other medical conditions are more likely to be present in
individuals with a history of nephrolithiasis, including hypertension,
gout, cholelithiasis, reduced bone mineral density, and chronic kidney
disease.
Individuals with medullary sponge kidney (MSK), a condition
designated by an anatomic description, often have metabolic abnormalities, such as higher levels of urine calcium and lower levels of
urine citrate, and are more likely to form calcium phosphate stones.
As intravenous urography is now rarely used, the diagnosis of MSK
has become less frequent. Fortunately, the diagnosis of MSK does not
change either the evaluation or the treatment recommendations; thus,
it is not essential in pursuing the diagnosis of nephrolithiasis.
Although nephrolithiasis does not directly cause upper urinary
tract infections (UTIs), a UTI in the setting of an obstructing stone
is a urologic emergency (“pus under pressure”) and requires urgent
intervention to reestablish drainage.
PATHOGENESIS
In the consideration of the processes involved in crystal formation, it
is helpful to view urine as a complex solution. A clinically useful concept is supersaturation (the point at which the concentration product
exceeds the solubility product). However, even though the urine in
most individuals is supersaturated with respect to one or more types
of crystals, the presence of inhibitors of crystallization prevents the
majority of the population from continuously forming stones. The
most clinically important inhibitor of calcium-containing stones is
urine citrate. While supersaturation is a calculated value (rather than
being directly measured) and does not perfectly predict stone formation, it is a useful guide as it integrates the multiple factors that are
measured in a 24-h urine collection.
Recent studies have changed the paradigm for the site of initiation
of stone formation. Renal biopsies of stone formers have revealed calcium phosphate in the renal interstitium. It is hypothesized that this
calcium phosphate extends down to the papilla and erodes through the
papillary epithelium, where it provides a site for deposition of calcium
oxalate and calcium phosphate crystals. The majority of calcium oxalate stones grow on calcium phosphate at the tip of the renal papilla
(Randall’s plaque). Thus, the process of stone formation may begin
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