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Laboratory studies

 EXAMINATION OF URINE
 Urinalysis:

Urinalysis is one of the most important and useful urologic tests available.
Reasons for inadequate urinalyses include:
(1) improper collection, (2) failure to examine the specimen immediately, (3) incomplete
examination (4) inexperience of the examiner, and (5) inadequate appreciation of the
significance of the findings.
METHOD OF COLLECTION:
1. Men and Women —It is usually simple to collect a clean-voided midstream urine sample .
specimen can be obtain a by catheterization in women to eliminate nonvaginal sources of
abnormal urinary constituents.
2. Children—Urine for analysis, other than bacterial cultures, can be obtained from males or
females by covering the cleansed urethral meatus with a plastic bag; a urine specimen for
culture may require catheterization or suprapubic needle aspiration.

Macroscopic Examination
A. COLOR & APPEARANCE
Urine is often colored owing to drugs,eg. rifampin will turn it yellow-orange; Red urine does
not always signify hematuria. A red discoloration may due to beet ingestion, ingestion of
vegetable dyes, concentrated urate excretion, myoglobinuria from significant muscle trauma, or
hemoglobinuria following hemolysis. Cloudy urine is commonly thought to represent pyuria.
B. SPECIFIC GRAVITY
The normal specific gravity of urine = 1.003–1.030
C. CHEMICAL TESTS: include :
1. pH :the average urinary  pH varies between 5.5 and 6.5. Patients with uric acid stones rarely
have a urinary pH over 6.5, With urinary tract infections , the urinary pH tends to be over 7.0.
2. Protein : Prolonged fever and excessive physical exertion can cause transient proteinuria.
Persistently elevated protein levels in the urine (>150 mg/24 h) may indicate significant disease.
3. Glucose : positive reading have been associated mostly with diabetes mellitus.
4. Hemoglobin : microscopic analysis of the urinary sediment needed  for confirmation because
lysis of  erythrocytes results in a positive reading for hemoglobin but no visible erythrocytes on
microscopic analysis.
5. Bacteria and leukocytes—Test strips to determine the number of bacteria (nitrite) or
leukocytes (leukocyte esterase) as predictors of bacteriuria.

Microscopic Examination
1. Bacteria : Just as the presence of bacteria in the sediment is not an absolute indication of
infection, neither is the finding of pyuria.
2. Leukocytes :In the sediment from clean-voided midstream specimens and those obtained by
suprapubic aspiration or catheterization, a finding of more than 5 leukocytes per high-power
field is generally considered abnormal (pyuria).
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3. Erythrocytes—The presence of even a few erythrocytes in the urine (hematuria) is abnormal
and requires further investigation.
4. Epithelial cells—Squamous epithelial cells in the urinary sediment indicate contamination of
the specimen from the distal urethra in males and from the introitus in females.
5. Casts—Casts are not seen in normal urinary sediment; therefore, they commonly signify
intrinsic renal disease. Eg. leukocyte casts, epithelial cell casts, Erythrocyte casts , Hyaline casts
and Granular casts .
6. Other findings—like The finding of crystals in urine .

 BACTERIAL CULTURES
The presumptive diagnosis of bacterial infection based on microscopic examination of the
urinary sediment should be confirmed by culture.Cultures can be used to estimate the number of
bacteria in the urine, to identify the exact organism present, and to predict which drugs will be
effective in treating the infection.

 Other Urine Tests
Many other tests of urine can be helpful in determining the presence of urologic disease like
urine cytology and urinary markers for urological tumors. Samples of 24-hour urine collections
can be tested to determine abnormally high levels of calcium, uric acid, oxalate, magnesium, or
citrate in patients with recurrent urolithiasis.

 EXAMINATION OF URETHRAL DISCHARGE & VAGINAL EXUDATE
 Urethral Discharge :

If the patient presents with the thick yellowish discharge typical of Neisseria gonorrhoeae
infection, the discharge should be stained with Gram’s stain and examined for gram-negative
intracellular diplococci.

 Vaginal Exudate
The underlying cause of vaginitis is often a viral, yeast, or protozoal infection or the presence of
a foreign body (eg, retained tampon), and a simple physical examination may be all that is
required for diagnosis. Vaginal secretions can be examined either stained or unstained.

 RENAL FUNCTION TESTS
 Urine Specific Gravity

With diminished renal function, the ability of the kidneys to concentrate urine lessens
progressively.

 Serum Creatinine
the end product of the metabolism of creatine in skeletal muscle is normally excreted by the
kidneys.the serum level is a direct reflection of renal function. normal range of Serum creatinine
levels =0.8–1.2 mg/dL in adults; 0.4–0.8 mg/dL in young children . the serum creatinine level
generally is not influenced by dietary intake or hydration status.

 Blood Urea Nitrogen
Urea is the primary metabolite of protein catabolism and is excreted entirely by the kidneys.
Unlike creatinine, however, BUN is influenced by dietary protein intake, hydration status, and
gastrointestinal bleeding. therefor, an elevated BUN level is less specific for renal insufficiency
than an elevated serum creatinine level.



3

 EXAMINATION OF BLOOD, SERUM, & PLASMA
 Complete Blood Count

Normochromic normocytic anemia is often seen with chronic renal insufficiency and hematuria.
A specific increase in the number of erythrocytes, may be indicative of a paraneoplastic
syndrome associated with renal cell cancer.

 Electrolyte Studies
Serum electrolyte level should be evaluated in patients with renal insufficiency.Serum calcium
determinations are useful in patients with calcium urolithiasis.

 Prostate Cancer Markers
Prostate-specific antigen (PSA) is an extremely important prostate cancer marker.

 Hormonal Studies
Serum parathyroid hormone studies are useful in determining the presence of a parathyroid
adenoma in patients with urolithiasis and an elevated serum calcium level.
Studies of adrenal steroid hormones (eg, aldosterone, cortisol, epinephrine, norepinephrine) are
useful in determining adrenal function or the presence of adrenal tumors.

Imaging studies of urinary tract

1. Plain Film of the Abdomen
A plain film of the abdomen, frequently called a KUB film, is the simplest uroradiologic
examination. It is generally the preliminary radiograph in extended radiologic examinations
such as intravenous urography, and is usually taken with the patient supine. It may demonstrate
osseous abnormalities, abnormal calcifications, or large soft-tissue masses.

2. Urography
The collecting structures of the kidneys, ureters, and bladder can be demonstrated radiologically
with contrast media by the following methods:
a. Intravenous Urography (  IVU  )
also known as excretory urography (EU)), or intravenous pyelography (IVP).Following a
preliminary plain film of the abdomen, additional adiographs are taken at timed intervals after
the intravenous injection of iodine-containing contrast medium.
b. Retrograde Urograms
Retrograde urography is a minimally invasive procedure that requires cystoscopy and the
placement of catheters in the ureters. A radiopaque contrast medium is introduced into the
ureters or renal collecting structures through the ureteral catheters and radiographs of the
abdomen are taken.
c. Cystography(voiding cystourethrography )
Direct instillation of contrast media into the urinary bladder via  transurethral catheter.
cystography is used for focused examination of the bladder.
d. Urethrography
The urethra can be imaged radiographically by retrograde injection of radiopaque fluid or in
antegrade fashion with voiding cystourethrography.
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3. SONOGRAPHY
Ultrasound images are reflection images formed when part of the sound that was emitted by the
transducer bounces back from tissue interfaces to the transducer. Ultrasound is commonly used
for the evaluation of the kidney, urinary bladder, prostate, testis, and penis. Ultrasound is useful
for assessing renal size and growth,detection and characterization of renal masses and
cysts,renal stones, and, less commonly abscesses and hematomas.
Doppler sonography is useful for the evaluation of vascularity of urogenital organs.
Applications of bladder sonography include assessment of bladder volume and wall thickness,
and detection of bladder calculi and tumors. Sonography is highly accurate in differentiating
intratesticular from extratesticular disease, and in the detection of intratesticular pathology.

Advantages & Disadvantages
The main advantages of ultrasound are ease of use, high patient tolerance, noninvasiveness, lack
of ionizing radiation, low relative cost, and wide availability. Disadvantages include limited
field of view, and dependence on the operator’s skill and the patient’s habitus.

4. COMPUTED TOMOGRAPHY SCANNING
Renal CT is most commonly used in the evaluation of acute flank pain, hematuria, renal
infection (search for abscess) and renal trauma, and in the characterization and staging of renal
neoplasm. CT evaluation of renal anatomy and pathology may requires intravenous injection of
iodinated contrast media. CT can detect ureteral tumors,and In the evaluation of the urinary
bladder, CT is used primarily in staging bladder tumors and in diagnosing bladder rupture
following trauma. For prostate diseases, CT is used for detection of lymphadenopathy and to
delineate prostatic abscesses. CT is used for detection of the abdominal location of suspected
undescended testes, for staging of testicular tumors, and in the search for nodal or distant
metastasis.

Advantages & Disadvantages
The main advantages of CT include a wide field of view, good resolution, and operator
independence.disadvantages includes radiation exposure,the need for contrast media, limited
availability ,and cost.

5. MAGNETIC RESONANCE IMAGING
Applications for MRI in renal imaging include demonstration of congenital anomalies,
diagnosis of renal vein thrombosis, and diagnosis and staging of renal cell carcinoma. MRI is
used primarily to stage bladder tumors,prostatic tumors, and is applicable to the evaluation of
undescended testis.

Advantages & Disadvantages
Advantages of MRI include direct imaging in any plane desired (though transverse, sagittal, and
coronal are most standard), choice of large or small field of view, excellent soft-tissue contrast,
imaging without exposure to ionizing radiation, and (as compared to ultrasound) less operator
dependence. MRI can image blood vessels and the urinary tract without contrast material. MRI
scanning, however, is not without drawbacks,the scanning time is relatively slow and image
clarity is often inferior compared with CT.
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Terms used in urology:
 frequency is the complaint by the patient who considers that he or she voids too often by

day.

 Nocturia is the complaint that the individual has to wake at night one or more times to
void.

 Urgency is the complaint of a sudden, compelling desire to pass urine, which is difficult
            to defer.

 Urinary incontinence is the complaint of any involuntary leakage of urine.

 Enuresis means bedwetting at night. It is physiologic during the first 2 or 3 years of life
but becomes troublesome after that age.

 Hesitancy : Hesitancy in initiating the urinary stream is one of the early symptoms of
bladder outlet obstruction and the patient often strains to force urine through the
obstruction.

 Dysuria Painful urination is usually related to acute inflammation of the bladder, urethra,
or prostate, the pain is described as “burning” on urination.

 Urinary retention : inability to urinate. The patient experiences increasingly agonizing
suprapubic pain associated with severe urgency and may dribble only small amounts of
urine.

 Oliguria literally means “reduced” urine volume—less than that necessary to remove
endogenous solute loads that are the end products of metabolism. If the patient
concentrates urine in a normal fashion, oliguria is present at urine volumes under 400
mL/day (urine output <200 mL/12 hr) .

 Anuria : no urine output at all or extreme oliguria with urine volumes under 100 mL/day
(urine output <50 mL/12 hr).

 Hematuria: is a bloody urine, it is a danger signal that cannot be ignored.

 Pneumaturia :is the passage of gas in the urine, may due to fistula between the urinary
tract and the bowel, instrumentation of urinary tract or because certain bacteria that
liberate gas on urine.


