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PREFACE

The purpose of this book is to correlate the pathologic changes occurring in
the ovary with the accompanying clinical endocrine findings and to evaluate both
in the light of the material available for study. It is our hope that it may prove
of value to the gynecologist, pediatrician, or internist, who, confronted by a
clinical picture of endocrine disorder, may wish more information as to the pos-
sible underlying ovarian abnormalities. In addition, it is intended to assist the
pathologist in the identification of such morphologic changes, as well as to
acquaint him with their functioning potentialities.

The cases of functioning ovarian tumors and related disorders observed at
the Massachusetts General Hospital have been reviewed. Some of the opinions
presented are based on studies of the microscopic pathology of cases from the
Peter Bent Brigham Hospital, New England Deaconess Hospital, Boston City
Hospital, and Yale Medical Center. Dr. Arthur Hertig has been kind enough to
permit us to use cases from the Free Hospital for Women, Brookline, and we are
grateful for his advice. We should like to express our appreciation to Dr. Lars
Santesson for permitting us to use material at the Radiumhemmet, Stockholm, and
to the late Dr. Emil Novak for his kindness in allowing us to examine the func-
tioning tumors in the Ovarian Tumor Registry, Baltimore. In addition, we wish
to thank Dr. Magnus Haynes, the Chelsea Hospital for Women, London, Dr.
Ernst Navratil, Universitits Frauenklinik, Graz, Austria, Dr. Jacques Varangot,
Paris, and Dr. Gunnar Teilum, Copenhagen, for the opportunity of seeing some
of their cases.

We are indebted to the late Dr. Tracy Mallory, and Doctors Benjamin
Castleman, Somers Sturgis, Janet McArthur, Fuller Albright, and especially Joe
V. Meigs and Arthur T. Hertig, for their encouragement and help with this work.

John McLean Morris
Robert E. Scully
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Chapter 1

INTRODUCTION

THE CELLS OF THE GONADS

The gonadal cells that may be involved in endocrine disturbances undergo
striking changes in appearance during their natural life spans.®1° An appreciation
of the range of structure exhibited by these cells and of any specific morphologic
features they may possess is essential to interpretation of ovarian endocrine pa-
thology. The ovarian cells that may have endocrine significance include the
granulosa and theca cells of the follicle and of the corpus luteum, the ovarian
stromal cells and their luteinized derivatives, and the hilar Leydig cells. In
ovarian tumors, counterparts of the Sertoli and Leydig cells of the testis also
are encountered. Since rests of adrenal cortex cells are not uncommon in the
vicinity of the gonads, these also merit attention.

In the undeveloped or primordial follicle, the granulosa cells envelop the
ovum as a single layer of flat, cuboidal, or columnar epithelial cells, constituting
the so-called follicular epithelium (Figs. 1 and 2). As the follicle begins to
grow and cavitate, the granulosa cells proliferate, become rounder, and are
characterized by uniform spherical nuclei, frothy cytoplasm that stains weakly,
and indistinct cell borders (Fig. 3). At this stage characteristic small round
cavities (Call-Exner bodies) may appear among the cells. These often contain
a few shrunken nuclei and homogeneous eosinophilic colloid, which may be scal-
loped along its circumference. The Call-Exner body has a distinctive appearance
and is one of the most specific morphologic features of granulosa cells, especially
in neoplastic growth (Fig. 30). After ovulation, the granulosa cells develop
into the large polyhedral granulosa-lutein cells characterized by abundant deeply
staining cytoplasm that contains fine fat vacuoles in its peripheral zone (Fig. 4).
As the corpus luteum involutes, the granulosa-lutein cells gradually decrease in
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16 ENDOCRINE PATHOLOGY OF THE OVARY

size, their cytoplasm becomes spongy and laden with coarse fat droplets, their
nuclei shrink (Fig. 5), and eventually they disappear.

The theca cells undergo less spectacular developmental changes than the
granulosa cells. Unrecognizable in the primordial follicle, they make their
appearance in the developing follicle at the junction of the granulosa cell layer
and the ovarian stroma. Two layers of theca cells, often 'poorly demarcated
from one another, may be recognized. The theca interna cells are rounded, con-
tain variable amounts of fat in their cytoplasm, and resemble epithelial cells
(Fig. 3). The theca externa cells are plump and spindle-shaped, resembling
fibroblasts. In many follicles including cystic and atretic forms, only the theca
interna component is seen clearly (Figs. 12 and 13). In the corpus luteum,

_the theca interna cells are rounded and laden with fat (Fig. 4). In all but the
garliest stages, they are considerably smaller than the granulosa-lutein cells.

o

Fig. 1. Fig. 2.

Fig. 1.—Ovary of newborn premature infant (31 weeks). %300. Note primordial follicles
composed of ova surrounded by follicular epithelium. Between the follicles is cellular ovarian
stroma.

Fig. 2.—Primordial follicle showing sharply demarcated cuboidal epithelium surrounding
pale ovum. X300.

The theca interna cells of the corpus luteum are called theca-lutein or paralutein
cells. These terms also have been applied to theca interna cells unassociated with
corpora lutea, whenever such cells acquire abundant foamy or granular cytoplasm
and resemble true theca-lutein cells. Thus, the term “luteinization of the theca
interna” may refer to changes taking place in follicles prior to puberty or in
cystic and atretic follicles of mature women, as well as to the characteristic



