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Uropathies

RINARY FLOW CAN BE

OBSTRUCTED AT ANY LOCA-

TION BETWEEN THE GLOME-

RULUS AND THE END OF THE

URINARY MEATUS.2 THE
CLINICAL PATHOLOGY CAN CAUSE
INCREASED INTRALUMINAL PRESSURE,
URINARY TRACT INFECTION (UTI),
URINARY STASIS, FORMATION OF
STONES, AND THE POSSIBLE LOSS OF
TOTAL RENAL FUNCTION.23 THE CE
ARTICLE IN SEPTEMBER’S JOURNAL,
“RENAL TRANSITIONAL CANCER,” DIS-

CUSSED OBSTRUCTIVE TUMORS AND

MICHAEL NORTON, DC
LARA CREASEY KETTEN, MA
JANE VINCENT YOUNG, MA

REVIEWED THE ANATOMY OF KIDNEYS.
THIS ARTICLE DISCUSSES THE REMAIN-
ING OBSTRUCTIVE UROPATHIES.
KIDNEY STONES ARE ONE OF THE
MOST COMMON OF THESE DISORDERS.
THE NUMBER OF CASES HAS
INCREASED STEADILY OVER THE LAST
20 YEARS. AS MANY AS 10% OF ALL
AMERICANS WILL HAVE A KIDNEY
STONE IN THEIR LIFETIME. THE DISOR-
DER AFFECTS MEN MORE OFTEN THAN
WOMEN; HOWEVER, THE NUMBER OF
CASES IN WOMEN HAS ALSO RISEN

OVER THE PAST 10 YEARS.?°
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Hydronephrosis

There are two types of hydronephrosis, primary
and secondary. With primary, there is no ureteral
dilation and the obstruction occurs at the
ureteropelvic junction. The causes of obstruction
are due to: intrinsic stricture; a defect in the func-
tion of the smooth muscles at the ureteropelvic; a
high insertion of the ureters into the renal pelvis;
a kinking or compression of the ureters; and
finally a renal stone or a renal tumor.23

The secondary type is due to a reflux from the
vesicoureteral area, and a possible distal obstruc-
tion.23 Other causes of secondary obstruction
include: stones and tumors; compression by
nearby primary or metastatic tumors; diseases
that cause myoneurogenic pathology of the
ureters and the bladder; secondary fibrosis due
to surgery and radiation therapy; fibrosis in the
retroperitoneal area; malignancies of the renal
system; ureterocele; congenital or acquired vesi-
coureteral reflux; malignant or benign prostate
disease; meatal stenosis; and congenital deformi-
ties.2314 (Table 1)

In female patients, hydronephrosis is a con-
cerning problem during pregnancy. As the
uterus enlarges it puts pressure on the ureters
and may lead to a mechanical obstruction caus-
ing hydronephrosis. The effect of progestational
hormones can also be problematic. Antenatal
hydronephrosis can lead to chronic UTI.34

Clinical pathology
The most common symptom is pain.!4 Pain in the
urinary tract is caused by distention of the collec-
tion system and renal capsule due to obstruction.
The severity of pain is due to the rate of disten-
tion. In the case of acute supravesical obstruction
by a stone in the ureter, this type of pain is con-
tinuous and often radiates to the lower abdomen
including the testes or labia.23!41¢ When the
patient has a more insidious obstruction, as in
the narrowing of the ureteropelvic junction, the
patient may have little or no pain.2>14

Azotemia occurs when the overall excretory
function is impaired.>>1415 If anuria is present,
acute renal failure is suspected.!*!5 Patients with
acute renal failure and a history of nephrolithia-
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sis, hematuria, diabetes mellitus, prostatic
enlargement (either benign or malignant), trau-
ma, surgery, should be worked up for possible
urinary tract obstruction.>>* The patient with
bilateral obstruction will show prerenal
azotemia. As the obstruction becomes larger, the
patient will show polyuria and nocturia with
impaired ability to concentrate urine.2341415
This concentration defect is due to disturbances
in the sodium-chloride pump within the ascend-
ing loop of Henle, which causes the nephron to
decrease medullary hypertonicity, leading to the
concentration defect.%1214.18,19

In patients with partial urinary obstruction, the
amount of urine output is greatly increased, and if
the patient has poor fluid intake, there is a greater
possibility for severe dehydration and hyperna-
tremia.!41618,19 In patients with partial bilateral
urinary obstruction, severe derangements can
occur, including acquired distal tubular acidosis,
renal salt wasting and hyperkalemia.231416 These
can lead to renal tubulointerstitial damage.

Urinary stasis promotes bacterial growth lead-
ing to urinary tract infections and the formation
of crystals, especially magnesium ammonium
phosphate (struvite stones).>¢7? In patients with
acute and subacute, unilateral obstruction,
patients will show hypertension due to the release
of renin by the involved kidney.>¢.1416

Urinary Calculi Nephrolithiasis Epidemiology
Stone formation is as high as 12%. Males are
three times more likely to form a renal stone gen-
erally during the third through fifth decades.>!
Hereditary diseases and some genetic predispo-
sition may contribute to formation.® The
patient’s lifestyle is a main factor in the specific
type of stone formation.

Patients that live in a particular area (moun-
tains, tropical and desert) and those that have a
sedentary lifestyle or sedentary job, have a high-
er incidence of stone formation. There is a direct
correlation with warmer weather and stone for-
mation in patients residing in the southeastern
region of the United States.® Patients on certain
medications, such as diuretics, are predisposed
to stone formation.%!9 Studies have shown that



Table 1 Causes of mechanical urinary tract obstruction
Acquired intrinsic factors

Ureter Bladder Urethra
blood clots benign prostatic hyperplasia (BPH) ~ trauma
tumors calculi tumor
trauma diabetic neuropathy phimosis
inflammation spinal cord disease and trauma stricture
calculi cancer

anti cholinergic drugs

Acquired extrinsic factors
Ureter Bladder Urethra
pregnancy trauma trauma
surgical ligation of the ureter (A of cervix and colon
(A prostate, uterus, colon,
bladder, rectum
fibrosis of the retroperitoneal area
pelvicinflammatory disease (PID)

Congenital

Ureter Bladder Urethra
ureterocele ureterocele obstruction abnormal anterior and
ureterovesical obstruction of the bladder neck posterior urethral valves

ureteropelvic obstruction

patients with increased fluid intake have a lower
incidence of stone formation.?

Cases of renal stone formation in children are
generally metabolic, urologic anomalies, infec-
tion and finally immobilization. Patients with a
history of renal stone formation will have a recur-
rence rate within the first year by one-third of all
patients. This is probably due to an anatomical
abnormality with the urinary tract system.!0

Physiology of stone formation

Urinary stone formation occurs when the urine
becomes supersaturated with particulate matter.
Proteins normally found in the urine inhibit the
formation of crystals from the particles. Stones
form when an imbalance occurs. Another factor
that contributes to urinary stone formation is
urinary stasis due to structural abnormalities of

the urinary system, neurogenic disorders, or
presence of foreign material.

Types of stones

Calcium stones
Calcium stones are the most common type
affecting men more often within the third decade
of life. Patients that form their first calcium stone
will generally reform another stone within
approximately the next 10 years. This type of for-
mation is generally familial.>*14 (Table 2)
Calcium excretion by the kidneys is increased
in certain conditions as 1) a high dietary intake of
calcium, 2) immobilization, and 3) hyper-
parathyroidism.%16:18 Patients with hyper-
parathyroidism will show hypercalcemia with
hypercalciuria.>3¢ Renal damage that occurs with
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Table 2 Causes of renal stone formation

Type Etiology Treatment

(alcium Stone Hypercalcuria Hereditary Thiazide diuretic
Hyperuricosuria Diet Dietand or Allopurinol
Primary hyperparathyroidism Cancer Surgery

Distal renal tubular acidosis Hereditary Alkali replacement
Intestinal hyperoxaluria Bowel surgery Cholestyramine or oral calcium
Hereditary hyperoxaluria Hereditary Pyridoxine and fluid
Idiopathic stone disease Unknown Oral phosphate
UricAcidstone (gout) Hereditary Alkali and Allapurinol
Idiopathic Hereditary Alkali and Allapurinol
Dehydration Habit, Intestinal Alkali, fluids

Lesch-Nyhan syndrome Hereditary (males only) Allopurinol

Malignant tumors Cancer Allopurinol

(ystine stones Hereditary Fluids, Alka, D-penicillamine
Struvite stones Infection Anti microbial agents

this disease is due to hypercalcemia and an
increased secretion of parathyroid hormone
(PTH). The hypersecretion of parathyroid hor-
mone causes an increased secretion of phosphate
in the urine, thus causing an increase in urinary
alkalosis leading to calcium precipitation.23®

Renal damage occurs as a consequence of
hypercalcemia, and depends on the degree of the
disease. Total renal damage is worse in patients
that show nephrocalcinosis than in patients with
renal calculi alone.?3¢

Uric acid stones
Uric acid stones are more common in males.23.6.14
Half of these patients will present with gout.236.16
This is recurrent acute or chronic arthritis found
in the peripheral joints that result in deposition of
monosodium urate crystals in the tendons and
joints due to over saturation of uric acid in body
fluids. Other causes for gout are high ingestion of
purines (found in meat, fish and poultry), alcohol
abuse, emotional stress, and fatigue.23614

Uric acid buildup can cause an acute monoar-
ticular joint involvement (typically in the great
toe). Generally, the first symptom is nocturnal
pain, followed by joint pain with increasing
intensity, inflammation, and the overlying skin
appearing tense and shiny.23414 The patient may
also exhibit pain in other joints (wrist, knee,
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ankle) and as well as fever, tachycardia, chills and
increased white blood count.2314

Renal uric acid lithiasis is more familial, even
if gout is not present.>>!4 The crystals appear as
red-orange in color.1

Struvite stones
Struvite stones are very common and can be very
dangerous.>>14 These stones are more common
in patients who experience chronic urinary tract
infections caused by the urease-producing bac-
teria, proteus. Ten percent of these stones are
magnesium-ammonium-phosphate.231416
When urea-splitting bacteria cause an infection
in the renal pelvis, a struvite or staghorn calculi is
formed. Generally these are larger in size because
of formation within the renal pelvis. In patients
with staghorn calculi, antibiotics are not useful,
due to poor penetration into the calculi.21416
Along with struvite stones, cysteine and uric
acid stones often grow larger than the ureter, and
at that point they fill-up the renal pelvis and
extend outward through the infundibula into
the renal calyces.23.1416

Diagnosis

Patients with a history of dysuria, pain, infec-
tion and any changes in urinary output and evi-
dence of a distended abdomen with a palpable



kidney or bladder should be examined fur-
ther.23.14 A rectal exam should be done to rule
out an enlarged prostate, abnormal rectal
sphincter tone, or a pelvic or rectal mass.+!4

In the male patient, inspection of the meatus
for stenosis or the presence of phimosis.”!112 In
the female patient, palpation and inspection of
the vagina, rectum and uterus should rule out
secondary causes of urinary tract obstruction.!4
Complete urinalysis is performed to rule out
hematuria, pyuria and bacteriuria; however, in
the early stage of UTI, the urine sample may not
be abnormal.'® A scout film of the abdomen may
be obtained to see if it’s possible that nephrocal-
cinosis or a radiopaque stone is present.>+14

A Foley catheter may be inserted if urinary
tract obstruction is suspected. If diuresis does
not occur, an abdominal ultrasonography
should be performed to assess renal, ureteral and
bladder size. On ultrasound, the detection of
hydronephrosis is approximately 90% accurate.
Ultrasound may not show hydronephrosis in the
presence of staghorn calculi, infiltrative renal
disease or retroperitoneal fibrosis.>14

In most cases, intravenous urogram is used to
define the site of obstruction.?* The nephro-
gram may be more beneficial than a urogram
because the contrast medium is more concen-
trated. The best visualization of a lesion within
the ureter or kidney pelvis may occur during ret-
rograde or antegrade urogram. Intravenous
urography can cause a contrast-induced acute
renal failure in patients with proteinuria, renal
insufficiency or diabetes mellitus.>414

Retrograde urogram is performed by placing
a catheter within the ureter via cystoscope. Ante-
grade urography is performed by placing a
catheter percutaneously within the renal pelvis
with the of ultrasound or
fluoroscopy.!-12.13 Patients with intermittent
ureteropelvic obstruction must have a radiolog-

assistance

ic evaluation while they are in pain, to locate the
obstruction.'* Also, overhydration can provoke a
symptomatic attack.23 Voiding cystourethrogra-
phy is best for the diagnosis of vesicoureteral
reflux and bladder neck and urethral obstruc-
tion.7111213,14 If radiographic films fail to show

the obstruction, endoscopic visualization in
surgery permits precise identification of lesions
of the urethra, bladder and ureteral orifices.14

Treatment
Treatment of a stone in the kidney and/or uri-
nary tract requires a combination of medical and
surgical approaches. The medical treatment
depends on the location of the stone. The extent
of obstruction directly affects the kidney, and
presence of urinary tract infection.>#14
Historically, stones were removed by an open
surgical procedure
ureterolithotomy) or cystoscopy. Now medical

(pyelolithotomy and

advances provide alternative, less-invasive pro-

coumnesyor Surgical Technology for the Surgical Technologist: A Positive Care Approach.Thomson Delmar Learning. © 2001
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cedures. Electrohydraulic Shock Wave Lithotrip-
sy (ESWL) is performed by giving the patient
shock waves to fragment the stone in the kidney,
renal pelvis or ureter (Figure 1). Percutaneous
ultrasonic lithotripsy is performed by passing a
rigid nephroscope into the renal pelvis through a
small incision in the flank. Laser lithotripsy, per-
formed endoscopically, is also an option.>414

Prognosis

The main factor in prognosis is the removal of
the obstruction, which will determine whether
any renal damage is reversible. Other factors
affecting outcomes are whether the obstruction
was complete or incomplete, bilateral or unilat-
eral, and if a urinary tract infection was pre-
sent.>* Patients with complete renal obstruction
have a worse prognosis, due to renal damage that
may not be reversible.>+1¢ Renal damage may be
noted on a radionuclide scan.!4
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Obstructive uropathies
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Which type of hydronephrosis may be caused
by arenal stone or tumor?

primary

secondary

tertiary

aandb

Which of the following may contribute to the
presence of a kidney stone?

sedentary lifestyle

residence in dry climates

certain medications

all of the above

This type of stoneis often associated with the
bacteria Proteus:

calcium

uricacid

struvite

none of the above

This type of stoneis associated with gout:
calcium

uricacid

struvite

none of the above

Hyperparathyroidism may cause this kind of
stone:

calcium

uricacid

struvite

none of the above

O Certified Nonmember 1 a a a

Name

Address

City State ZIP

Telephone

ol =

o N T o

a N T o

ol =
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Q

Q

Which type of stone can grow larger than the
ureterandfill the renal pelvis?

uricacid

struvite

cysteine

all of the above

Adiureticmay be used to treat which type of
stone?

calcium

uricacid

struvite

none of the above

Ultrasound may not show hydronephrosisin
thepresenceof __ ?

hyperparathyroidism

urinary tract obstruction

retroperitoneal fibrosis

gout

Antibiotics may not be useful when treating
?

calcium stones

staghorn calculi
uTl

uricacid stones

One-third of all pediatric patients will form
anotherstonewithin___ ?

ten years

five years

three years

one year

0 O Q Q4 Q

Mark one box next to each number. Only one correct or best answer can be selected for each question.





