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PREFACE

The Manual of Urology, Second Edition represents a complete revision of the first edi-
tion of this manual, published in 1989. Although there are approximately the same
number of chapters, the amount of information has been expanded considerably,
arranged in an easily accessible outline format. Furthermore, while the number of ra-
diologic and other photographs has been reduced, the number of tables, charts, and
drawings has increased substantially.

Since the first edition 9 years ago, major changes in urologic practice have occurred,
and the new material reflects this “mini-revolution.” For example, the chapter on gen-
itourinary radiology is a thoroughly modern treatment of this subject, emphasizing
ultrasound and cross-sectional imaging. Updated chapters detail the new endoscopic
instruments developed in the last decade, as well as innovative techniques in detect-
ing urinary calculi. The diagnosis and treatment of bladder outlet obstruction, uri-
nary incontinence, male erectile dysfunction, male infertility, and neurogenic bladder
dysfunction have become varied and sophisticated, and this is reflected in the new
chapters on these areas. The chapter on radiation therapy has been entirely rewrit-
ten to emphasize the many new treatment modalities that now exist, and the discus-
sion of infectious diseases includes data regarding newer antibiotic agents.

At the same time, the purpose and orientation of the first edition have been main-
tained by presenting problems and therapeutic principles. The purpose also remains
one of serving as a companion to the house officer and medical student responsible for
urology patients, and to provide up-to-date, detailed and handy information, instruc-
tion, and advice. Open operative procedures are not depicted in great detail, but en-
doscopic, medical, and diagnostic procedures are well described. Most chapters were
written by current and past residents and trainees associated with the Boston
University training program in urology, with input from the faculty.

The first edition was well received in this country and was translated into Japanese
as well. We hope that medical students, residents, and fellows find this manual use-
ful in the day-to-day care of urologic patients. Of course, we are grateful for the efforts
of our contributing authors. We also wish to thank everyone associated with
Lippincott Williams & Wilkins for their support during the long process of producing
this work, in particular R. Craig Percy and Michelle M. LaPlante.

Mike B. Siroky, M.D.

Robert A. Edelstein, M.D.
Robert J. Krane, M.D.
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1. IMAGING OF THE GENITOURINARY TRACT

Charles Hyde and Rebecca K. Schwartz

An extensive array of modalities and procedures is available for imaging of the geni-
tourinary tract. Selection of the appropriate modality depends on the clinical ques-
tion at hand in addition to considerations of patient safety, patient comfort, and cost.
To make a good choice, one needs a thorough understanding of the utility of the var-
ious imaging modalities (see Table 1-1). In our discussion, we focus mainly on the
technique and indications for urologic imaging. Interpretation of these studies is be-
yond the scope of this chapter.

I. Plain Abdominal Radiograph

IL

A. Technique. No preparation is needed. A single supine view is usually ade-
quate; “upright” views, useful in evaluating the bowel, are rarely useful in
evaluating the genitourinary system.

B. Indications. The frequently used acronym KUB (kidneys, ureters, and blad-
der) is a misnomer, as the plain abdominal radiograph does not demonstrate
the ureters and only rarely demonstrates the bladder. It is only moderately
useful to demonstrate the renal contours. These can be assessed on techni-
cally optimal films, which hint at abnormalities such as renal masses and
abnormalities of renal size or position. However, the greatest utility of the
abdominal radiograph in urology is to evaluate for calculi, check the presence
and position of catheters and stents, and obtain a preliminary view before
performing other examinations.

C. Common findings

1. Bony abnormalities may include the following types:
a. Congenital, such as spina bifida and sacral agenesis
b. Posttraumatic, such as fractures of the spine or pelvis
c. Postsurgical, such as surgically resected ribs or the presence of vas-
cular clips
d. Associated with other diseases, such as osteoblastic metastases (typ-
ical of prostate carcinoma), osteolytic metastases (the majority of
solid tumors), or manifestations of hematologic disorders (sickle cell
anemia, myeloma) or Paget’s disease
2. Abnormal gas collections include the following:
a. Gas in the renal parenchyma or collecting system as a result of re-
cent instrumentation or emphysematous pyelonephritis
b. Gas in the bladder lumen as a result of recent instrumentation, em-
physematous cystitis, colovesical or enterovesical fistula, urinary
tract infection
c. Gas in the bladder wall, as seen in emphysematous cystitis
Ultrasound
Ultrasound (US) is very useful in evaluating the urinary tract. Widely avail-
able, relatively inexpensive, and entailing no use of radiation, US provides gen-
erally excellent visualization of the kidneys, intrarenal collecting systems, and
bladder. US is used as an initial screening examination of the urinary tract and
has assumed much of the role once played by intravenous urography (IVU) in
this regard. One significant drawback of US in comparison with other modali-
ties, such as computed axial tomography (CT), magnetic resonance imaging

(MRI), and IVU, is that no information other than inferential is obtained about

renal function. US can also be of limited use in obese patients or in patients with
a very large amount of bowel gas.

US plays a lesser role in ureteral evaluation. Although US can sometimes visu-
alize a dilated proximal or distal ureter, most of the ureter will be obscured by over-
lying bowel gas, and a nondilated ureter generally cannot be seen at all. The

1
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1. Imaging of the Genitourinary Tract 3

prostate is moderately well seen on transabdominal US and is very well visualized

on transrectal US (TRUS). Another US examination frequently of interest to the

urologist is scrotal US.

A. Technique. No special preparation is required. Because the kidneys are sit-
uated posteriorly and away from gas-containing structures, renal US, unlike
general abdominal US, does not require the patient to be fasting. Whenever
possible, imaging of the patient is performed with a urine-distended bladder
to improve visualization of the bladder and prostate. We then have the pa-
tient void and scan the bladder again, to calculate a postvoid residuum.

Because US examination is performed in real time, it is particularly use-
ful for imaging children or patients who are uncooperative. With a portable
machine, US examinations can be performed at the patient’s bedside.

B. Indications. US is useful for general screening of the urinary tract. It is the
examination of choice in defining renal cysts. It is particularly useful for de-
tecting renal masses, diagnosing and following hydronephrosis, and evalu-
ating the bladder. It is a useful adjunct in demonstrating renal calculi. It is
less useful in evaluating lesions of the intrarenal collecting system, peri-
renal spaces, adrenals, and ureters, and in the setting of trauma.

C. Renal transplant. US of renal transplants is a special case. Because of the
superficial location of a transplant and the lack of interposition of bowel gas,
visualization of the transplant is usually excellent. Doppler tracings of the
iliac artery, main renal artery, and intralobar and arcuate arteries give ex-
cellent insight into the evaluation of transplant failure and rejection (see
Chapter 22).

D. Scrotal US is the single best radiologic method for evaluating the scrotal
contents, including the testicles and extratesticular structures, and it is an
invaluable part of the evaluation of scrotal pathology. Testicular pathology
(including masses and inflammation), extratesticular pathology (including
hydroceles), and epididymal pathology (including spermatoceles, epididymal
masses, and inflammatory conditions) are all routinely imaged. In terms of
technique, no preparation is needed. A high-frequency (5- to 10-MHz) linear
transducer is used to image the scrotum directly.

E. TRUS. Transabdominal ultrasound of the prostate is generally limited to
quantifying prostate size. To obtain a detailed image of the prostate and
periprostatic structures, TRUS, in which a high-frequency transducer is
placed in the rectum, must be performed. The prostatic zones are usually well
seen, and the prostate is accurately measured.

1. Indications for TRUS include an abnormality on digital rectal exami-
nation, elevated prostate-specific antigen (PSA), or previously abnormal
results of a prostate biopsy. It must be emphasized that TRUS is neither
sensitive nor specific; a normal result on TRUS examination does not ex-
clude prostate carcinoma, and an abnormal examination result can be
seen with benign prostatic hypertrophy (BPH), focal prostatitis, and
other conditions. One of the major indications for TRUS is to guide a
needle biopsy of the prostate. Important but less frequently applied indica-
tions for TRUS are examination of the seminal vesicles and ejaculatory
ducts in the evaluation of infertility, and imaging of the prostate for ab-
scess. TRUS can also be used to diagnose or drain a prostatic abscess.

2. Technique. The patient is given a Fleet enema and is asked to void be-
fore the examination. We currently give 400 mg of ofloxacin orally 1 hour
before the biopsy and twice daily for five additional doses after the pro-
cedure. We perform the biopsies with the patient in the left lateral posi-
tion, although many advocate the lithotomy position for equally good
results. We obtain six segmental biopsy specimens with an 18-gauge
spring-loaded needle. If a focal abnormality is present, we typically ob-
tain one to three additional biopsy specimens. Some bleeding—usually
self-limited—from the rectum or urethra is common following the proce-
dure. We have a 1% incidence of bleeding significant enough to require
observation and a 1% incidence of postbiopsy infection.
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III. Computed Axial Tomography

CT, like US, has revolutionized the radiologic evaluation of the genitourinary

tract. CT allows the radiologist to assess directly the morphology and function of
the kidneys, the appearance of the surrounding retroperitoneal soft tissues

(Iymph nodes, adrenals, aorta, inferior vena cava), and the patency of vascular

structures (renal veins and arteries). In the pelvis, CT can evaluate the bladder,

prostate, and surrounding soft tissues and lymph nodes, as well as the ureters.

CT is limited for the evaluation of the penis and scrotum, and these structures
are generally better assessed by US or MRI.

A. Technique. CT examinations can be performed with or without oral con-
trast, and with or without IV contrast. It is important that the specific indi-
cations—the specific question to be answered—be discussed with the radiol-
ogist before a CT is performed, as the technique used will vary significantly.

The technique used must also vary with the capabilities of the CT scan-
ner. Until recently, most scanning was performed with conventional axial
CT, with stepped table movement between tomographic slices. This imaging
process is relatively slow, with a scanning time of approximately 2 seconds
and an interscan delay of 2 to 8 seconds. At least a minute is required to scan
through the kidneys. Problems with this method include motion artifacts,
gaps in scanning, and limited ability to evaluate the entire kidney in a uni-
form phase of enhancement. Partial volume artifacts, a particular prob-
lem when small peripheral masses are evaluated, occur if the lesion being
studied is not in the center of the slice. The CT number (Fig. 1-1) calculated
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FIG. 1-1. The Hounsfield scale for computed axial tomographic (CT) density.



