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PREFACE

It is hard to believe that seven years have elapsed since
the publication of my earlier text on prostate diseases
in 1993. During this relatively short interval of time,
clinical and laboratory research has greatly expanded
our knowledge and understanding of the pathophys-
iology, etiology, natural history, diagnosis, and treat-
ment of prostate diseases. Therefore, the timing is
optimal for another text on the subject. I made a
concerted effort to assemble a table of contents that
incorporates the latest advances and invited interna-
tionally recognized authors to prepare comprehensive
manuscripts that present this new information.

The overall objective of Prostatic Diseases is to serve as
a comprehensive and authoritative state-of-the-art ref-
erence for the clinician treating prostate diseases. The
organizational structure of the book includes four ma-
jor sections: general information, benign prostatic hy-
perplasia, prostate cancer, and prostatitis. The general
information section includes a presentation of the em-
bryology of the prostate, and a chapter on neuroanat-
omy and physiology of the prostate has been added to
this section. The section on benign prostatic hyperpla-
sia includes chapters on epidemiology, natural history,
and pathophysiology. The medical therapy chapters
include the latest relevant clinical information derived
from multicenter randomized double-blind trials, and
the chapters on microwave thermotherapy, laser prosta-
tectomy, high-intensity focused ultrasound, and radio-
frequency reflect the great deal of interest in the devel-
opment of minimally invasive treatment options for
benign prostatic hyperplasia. The prostate cancer sec-
tion includes the latest advances in diagnosis and treat-
ment of the disease. Chapters on screening, early detec-
tion, and watchful waiting incorporate the results of the
latest studies. The chapter on radical prostatectomy

presents a detailed description of the surgical proce-
dure and highlights many pearls and technical maneu-
vers that will be of clinical utility for all surgeons who
perform the procedure. A chapter focusing on the
selection of candidates for radical prostatectomy should
be of great utility for the practicing clinician. Two
chapters are devoted to radiotherapy in order to reflect
advances in both external beam and brachytherapy.
Prostatitis represents the last frontier of prostate dis-
eases. There is a paucity of definitive information re-
lated to its pathophysiology, diagnosis, and treatment.
Recently, the NIH has allocated significant funding for
prostatitis research, and industry is showing some inter-
est in developing therapies for the disease. This has
attracted young investigators into the field. There is
little doubt that in future editions of Prostatic Diseases,
the section on prostatitis will be greatly expanded.

The contributors to Prostatic Diseases represent a
diverse background, including radiotherapists, medical
oncologists, epidemiologists, internists, genitourinary
pathologists, veterinary pathologists, basic research
scientists, and urologists. We are grateful that all the
contributors completed their assignments in a timely
manner to ensure that the textbook is truly a state-of-
the-art reference. I am also grateful for the time, effort,
and creativity that each of the coptributors put forth on
behalf of the textbook. It has been a pleasure to work
with the entire staff of the W.B. Saunders Company.
They shared our commitment to excellence, and their
guidance and technical expertise were invaluable. I
would also like to thank my administrative assistant, Ms.
Patricia Kramer, for all of her efforts related to this
projec/t.

Herbert Lepor, MD
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SECTION

Introduction

The Embryology and Development

of the Prostate

ELLEN SHAPIRO, MD, and MITCHELL S. STEINER, MD

EMBRYOLOGY OF THE PROSTATE

The terminal end of the hindgut is termed the cloaca,
which is Latin for sewer. Septation of the cloaca by the
urorectal septum begins at about 28 days of gestation.!
The rectum and primitive urogenital sinus (UGS) are
evident by the 44th day of development. The primitive
urogenital sinus proximal to the mesonephric duct
becomes the vesicourethral canal, whereas the region
distal to the mesonephric duct develops into the
definitive UGS. The UGS adjacent to the bladder
(pelvic urethra) is narrow and develops into the lower
portion of the prostatic and membranous urethra.?
Embryologically, the cranial half of the pelvic urethra
is derived from the endodermal UGS. Posteriorly, a
component of mesonephric mesoderm originating
from the bladder becomes incorporated into the pelvic
urethra (superficial layer of the trigone). Later in
development, this mesenchyme becomes smooth mus-
cle (SM) that is continuous with the bladder (trigone).
The caudal half of the pelvic urethra originates entirely
from the UGS.3- 4

At about the 10th week of gestation, the ductal
network within the prostate originates from solid
epithelial outgrowths, or prostatic buds. These prostatic
buds emerge from the endodermal UGS immediately
below the bladder and penetrate into the miillerian
mesoderm, which develops into the utricle, and the

mesonephric mesoderm, which develops into the ejacu- -

latory ducts.>® The prostatic ducts rapidly lengthen,
arborize, and canalize. By 13 weeks, 70 primary ducts
are present and exhibit secretory cytodifferentiation.®
Prostate growth and development are dependent on
androgen production by the fetal testes, which begins at
about the eighth week of gestation.!%-!4 Unlike devel-
opment of the wolffian duct (WD) derivatives, which
are dependent solely on testosterone, the differentia-
tion of the UGS is dependent on the reduced form of
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testosterone, dihydrotestosterone (DHT). DHT is essen-
tial to the mediation of growth and development of the
prostate from the pelvic portion of the UGS.12. 15-17

PROSTATE MORPHOLOGY

Classic Studies

Much of our understanding of prostatic ductal develop-
ment has been derived from the detailed anatomical
descriptions of Lowsley? in 1912. Lowsley serially
sectioned the human fetal prostate, and noted that by
12 weeks the branching ductal system consisted of five
distinct groups. These lobes were termed the posterior,
lateral (two), anterior, and middle lobes. The ducts of
the posterior lobes originate from the floor of the
prostatic urethra distal to the openings of the ejacula-
tory ducts and grow posteriorly. The epithelial buds of
the two lateral lobes branch lateral to the verumon-
tanum. The ducts of the middle lobe originate on the
posterior urethra proximal to the openings to the
ejaculatory ducts. The anterior lobe buds branch
anterior to the verumontanum. The anterior lobe is
prominent until the 16th week and then involutes to
become an insignificant structure by 22 weeks.
Although Lowsley’s work in the fetus was meticulous,
it cannot be extrapolated to explain the morphology of
the adult prostate gland. The distinct boundaries
between the five prostate lobes that Lowsley defined
cannot be identified 2.5 months postnatally, nor do the
five distinct lobes exist in the prepubertal or normal
young adult prostate.> !%19 Nonetheless, the terms
posterior, lateral, middle, and anterior continue to be
used to describe the lobes of the prostate, even though
the middle and lateral lobes exist only in the aging
male. Although Lowsley’s study emphasized the struc-
tural changes in the fetal prostate gland, Zondek and




