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elicia had looked forward to summer camp all year, espe-

cially the overnight hikes. A three-day expedition in July was

wonderful, but five days after returning to camp, Felicia

developed severe abdominal cramps. So did seventeen other campers

and two counselors, some of whom had bloody diarrhea, too. Several of

the stricken campers were hospitalized, Felicia among them. Although

the others improved in a few days and were released, Felicia suffered

from a complication, called hemolytic uremic syndrome (HUS). Her urine

had turned bloody, and she also had blood abnormalities—severe ane-

mia and lack of platelets.

Camp personnel reported the outbreak to public health officials,

who quickly recognized the signs of food poisoning and traced the ill-

ness to hamburgers cooked outdoors on the trip. The burgers were

served rare, the red meat not hot enough to kill a strain of Escherichia

coli bacteria that releases a poison called shigatoxin.

Most people who eat meat tainted with E. coli toxin become ill,

but the damage usually is restricted to the digestive tract, producing

cramps and diarrhea for several days. In about 6% of affected people,

mostly children, HUS develops because the bloodstream transports the

toxin to the kidneys. Here, the toxin destroys cells of the microscopic

capillaries that normally filter proteins and blood cells from forming

urine. With the filtration compromised, proteins and blood cells, as well

as damaged kidney cells, appear in the urine.

HUS is a leading cause of acute renal (kidney) failure, killing 3% to

5% of affected children. Felicia was in the lucky majority. Blood clotted

around the sites of her damaged kidney cells, and over a few weeks,

new cells formed. Three weeks after the bloody urine began, her urine

was once again clear, and she was healthy. ■
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The urinary system consists of a pair of glandular
kidneys, which remove substances from the blood, form
urine, and help regulate certain metabolic processes; a
pair of tubular ureters, which transport urine from the
kidneys; a saclike urinary bladder, which collects urine
from the ureters and serves as a urine reservoir; and a
tubular urethra, which conveys urine to the outside of the
body. Figures 20.1 and 20.2 show these organs.

Kidneys
A kidney is a reddish brown, bean-shaped organ with a
smooth surface. It is about 12 centimeters long, 6 centime-
ters wide, and 3 centimeters thick in an adult, and it is
enclosed in a tough, fibrous capsule (tunic fibrosa).

Location of the Kidneys
The kidneys lie on either side of the vertebral column in a
depression high on the posterior wall of the abdominal

cavity. The upper and lower borders of the kidneys are
generally at the levels of the twelfth thoracic and third
lumbar vertebrae, respectively, although the positions of
the kidneys may vary slightly with changes in posture
and with breathing movements. The left kidney is usually
about 1.5 to 2 centimeters higher than the right one.

The kidneys are positioned retroperitoneally (re′′tro-
per′′ı̆-to-ne′al-le), which means they are behind the pari-
etal peritoneum and against the deep muscles of the back.
Connective tissue (renal fascia) and masses of adipose tis-
sue (renal fat) surrounding the kidneys hold them in place
(fig. 20.3 and reference plates 18, 19).

Kidney Structure
The lateral surface of each kidney is convex, but its
medial side is deeply concave. The resulting medial
depression leads into a hollow chamber called the renal
sinus. Through the entrance to this sinus, termed the
hilum, pass blood vessels, nerves, lymphatic vessels, and
the ureter (see fig. 20.1).

Cook that burger! Hemolytic uremic syndrome is a complication of
infection by a strain of E. coli bacteria that produces shigatoxin.
Destruction of the filtering capillaries in the kidney allows proteins
and blood cells to enter urine.
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