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Publisher’s Preface

Publication of the 1991 YEAR BOOK OF PATHOLOGY AND CLINICAL PA-
THOLOGY marks the end of an outstanding era of Editorship by Kenneth
M. Brinkhous, M.D., his associates, Frederic G. Dalldorf, M.D., Joe W.
Grisham, M.D., Robert D. Langdell, M.D., and William W. McLendon,
M.D., and their Board of Editors at the University of North Carolina at
Chapel Hill. During Dr. Brinkhous’ 11 years of leadership, readers have
been treated to informative and perceptive literature selections and com-
mentary of the highest caliber.

Dr. Brinkhous’ own introduction to his first YEAR BOOK, the 1981
YEAR BOOK OF PATHOLOGY AND CLINICAL PATHOLOGY, provides a
glimpse of the dedication and spirit that continues through the current
edition. He wrote:

“With the completion of the 1980 volume and after 8 years of devoted
work, Dr. Frank Carone and Dr. Rex Conn asked to be relieved of their
editorial responsibilities, and I was asked to assume them. I had long
been impressed with the YEAR BOOK OF PATHOLOGY AND CLINICAL PA-
THOLOGY and the breadth of its coverage of the current medical litera-
ture. As a subscriber beginning with the earliest volumes, I remember en-
joying every volume as it came each spring and consistently wondered
how the editors accomplished each year what they did. So my first query
after receiving the invitation was just that, “How is it done?” I remember
being told that it is not too difficult, rather, it was more a matter of good
judgement, good organization, and not least, keeping on schedule! Nev-
ertheless, it was not until box after box of current journals and individual
articles began to arrive from Chicago that the enormity of the editorial
work required was firmly impressed upon me, as was the vastness and
richness of our current literature. Four colleagues joined in the effort as
Associate Editors and 27 fellow faculty members as Editorial Board
members. We estimate that approximately 10,000 current articles were
examined.”

Suffice it to say that we no longer minimize the enormity of the work
involved! We are tremendously grateful to Dr. Brinkhous for the leader-
ship he has provided the YEAR BOOK through the years and for his ever-
present commitment to the effort. We will miss working with him, Drs.
Dalldorf, Grisham, Langdell, and McLendon, and the Board of Editors,
and wish them the very best in all future endeavors.

Beginning with the 1992 edition, the Editorship of the YEAR BOOK OF
PATHOLOGY AND CLINICAL PATHOLOGY will be placed in the hands of
William A. Gardner, Jr., M.D., Professor and Chairman of the Depart-
ment of Pathology at the University of South Alabama Medical College,
who will carry on the tradition of distinguished editorial direction of this
YEAR BOOK. We welcome Dr. Gardner and the team of associates that he
is establishing as we extend our heartfelt thanks to Dr. Brinkhous and his
colleagues for their years of excellent service and unending support and
enthusiasm for the YEAR BOOK.
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Introduction

In the past decade, pathology and laboratory medicine have followed a
pattern of rapid applications of new knowledge to the practice of our
specialty and to the clinical and research laboratories. In this period re-
markable advances have been made in elucidating mechanisms of disease.
Advanced methodologies and instrumentation have been developed. The
rate of advance continues at an accelerating pace. In this environment
nearly everyone is faced with the dilemma of how to keep up with the
important literature of his or her field. The 1991 YEAR BOOK OF PATHOL-
OGY AND CLINICAL PATHOLOGY, the 44th annual volume in the series, is
designed to help in this regard. Presented in this book are abstracts of
significant articles and commentaries, selected and written by a Board of
Editors representing the various special areas in pathology and labora-
tory medicine.

The volume consists of three main parts—general pathology, pathol-
ogy of the organ systems, and clinical pathology—with a section on
quality control and laboratory management and a list of review articles.
The topics are arranged in 44 sections, grouped in 26 chapters. Two new
sections have been added to the present volume, Environmental Pathol-
ogy and Aging. Well over 10,000 articles published in the past 12 months
and dispersed in more than 100 different journals were considered by the
Editors in making their selections. The volume provides a rich and com-
prehensive source of information as to what is new in the field, varying
from new concepts of disease and disease mechanisms to practical mat-
ters that should improve daily operations.

One example of what is new will be mentioned. A new multisystem
disease is described that appeared “out of the blue”—eosinophilic-
myalgia syndrome. This syndrome appeared in a peculiar epidemic form,
usually diagnosed by muscle biopsy, with simultaneous onset of cases
widely dispersed throughout the country. With remarkable sleuthing the
etiologic agent was soon recognized as being a contaminated amino acid
product, tryptophan. Several articles on the varied manifestations of this
new disease are presented and discussed.

While being Editor of the series for the past 11 years, I have never
ceased to be impressed and even astounded at the new ideas, the new
tools, and the new findings that are described, year by year, which I call
the new pathology. This year’s volume, [ am happy to observe, has more
than its share of significant contributions.

Appreciation is expressed to all of the Editors and staff for their con-
tributions and support in preparation of the 1991 YEAR BOOK.

Kenneth M. Brinkhous, M.D.

Xiii



Table of Contents

The material in this volume represents literature reviewed up to July 1990.

JOURNALS REPRESENTED . . .+ . « « ¢« o & &« « v o o o o o v o o v o ot X
INTRODUCTION' s « = « 5 & s % @ s & & & § @ @ 5 % & 5 o o » ta & & 4 xiii
PART ONE
Pathology
1. General Pathology:. ¢ ¢ = & o = 5 w = o w0 w2 w5 85 5 e & & e 3

Cell Pathology . « 6 w5 & & & & & 5 & ® @ % 5 & & 5 & 5 5 & 5 S 3
Genetics'and CYtOFENEHtS - - 3 s ¢ o & & & & o = % 5 @ & & % % & @ 9
INEOPIASIAl v (o 5 = & @ 5 @ v o e e s R B RS B e W S 18
Infectious DISEASeS « « = o & = wr w o = W wow s @ ww B EE 8@ 26
ImmunopathBlogy: - « = 5 @ ¢ 5 % & 5 ® 5 5 @ & & % w5 @ o 5w 32
Perinatal and Pediatric Pathology . . . . . . . . . . . . . . . ... 38
ThEOmbOSIS & & « 5 5 5 & @ o o @ @ ot w o e o & &5 5 5 & o b 51
AT w ¢ & & ¢ % & 3 @ © & @ @ v ow o w@ s & 3 @G5 e 58
Environmeéntal Pathology : = < = & & ¢ ¢ & 4 5 w 5 5 = = s » & & = 61
GYIOIOBE & ¢ v = & o @ o om owie wos e 5 R G R E s m B w3 65
Forensic Pathology . . . . . . . . . . . . . . .. ... .. ... 72

2. Cardiovascilar:System . : « & 5 @ 5 9 3 3 = 5 5 6 s Ew e @ & & 77
3; Hematopoietic SYSteril. < . . « « o « o 5 & 5 5 o w0 = o % 5 5 & o 87
4. Respiratory System . . . . . . . . . . . . . ... ... .. 91
5. Headand Neek o o & 2 5 % 5w 5 5 % ® & 5 @ = 0w @ w58 & 99
6. ALIMENTALY SYSIEMN: <. = 5 ¢ s 9% & 5% 65 5 % 5 5 %5 5 5 05 & 107
7. Hepatobiliary System . . . . . . . . . . . .. . .. ... .. 119
By KIANEY: & 5 o = 5 6 5 % 5 0@ B 5 B E T 08 E & 5 E 5 b e 127
9. Urinary Bladder and Male Genital System . . . . . . . . . . . . . 135
10. Female Genital System . . . . . . . . . . . . . . . . ... ... 143
L. Breastc o« v o o s 3 % 5 5 5w 5 s @ owm b mow s e & 155
12, Bxdocrine Disorders: « = & & 5 5 & 3 s & & 2 & 3 5 5 % 5 a0 o wm 163
13. Musculoskeletal System . . . . . . . . . . .. .00 169
14. Dermatopathology. . . . . . . . . . . . . . .. . ... ... 183
15. Neuropathology and Eye Pathology . . . . . . . . . . . . .. .. 201

vii



viii / Table of Contents

PART TWO
Clinical Pathology
16. Chemical Pathology . . . &« 5 ¢ o « » o o « & & & o o 0 & % o 2 227
Cholesterol. < o « & & o w0 o w0 w e e B B S s D e e e e 227
Blood!Gas: . & = & 5« @ o o o o n oa e e e b s e e e 230
ENndOerine & 5 5 o sl s eiis s s w0 e B E e e e e ke 233
Urine ‘ChemiStry: o . & o « & © 5 ¢ & & « & & 5 © & 5 @ o s & @ & 242
Methods's & - = & 5 % & 3 & 5 & & 5 & 2 & & « @ 5 5@ ¢ & 5 243
MISCELIANEONS. « 5 & 9 & 5 5 & 5w om0 w S w0 W T S e B B e e e 245
17. Drug Monitoring and Toxicology . . . . . . . . . . . . . . . .. 251
18. Microbiology . . . . . . . . . . ..o 0oL 261
General Microbiology . . . . . . . . . ... L. 261
VATOIOBY = = 3 & % 5 o o oe o 0 % 9 & 5 & W5 & & 4 % w s @ 3 274
Mycobacteria and Mycology « « = 5 & 5 5 & 5 ¢ o 5 5 & % 5 5 & . 282
19. Diagnostic Immunology . . . . . . . . . . .. .. ... .. 285
20; Parasitology : « © ¢ & 5 ¢ 5 6 5o e s e w s e w5 5 E e e e s 289
21. Blood Banking . . . . . . . . ... ... 295
Transfusion-Associated States . . . . . . . . . . . . . . ... .. 295
Miseellaneolss., < = o v 6 ¢ 2 2 m5 55 B B e B E R e e . 298
22, HematolOBY & = = = 5 5 & = & 60 5 & & 5 o 8 % 5 % w0 5 4w o 303
EryihTOCyIes & = a5 5 & = o @ = o oo = o s B A o e e e 303
LEUKOOYIES = « v o = 5 o & w o o i 0 w5 s 5 % e oe e s o BOF
PIATEIEES o 6 v 5 3 5 8 5 e e e ow e s ow e B S s wm o E % 314
Coagulation . . . . . . . .. oL 325
23. Quality Control and Laboratory Management. . . . . . . . . . . . 335
SELECTEDIREVIEWS: = . v = 2 v 5 ¢ & 5.5 = 5 5 @ & 4 45 5 5 % & & = 341
SUBTEGTINDEX = = & o 5 5 5 5 5 6 5 % o 4 5 o o6 6 o % o 5% w o oo = 345

AUTHOR INDEX = < = = 5 5 of & & o m o o o = % @ 5 5 5 o i s 363



PART ONE
PATHOLOGY






1 General Pathology

Cell Pathology

Use of Nucleolar Organizer Region Determination in Diagnostic Pa-
thology

The observation that the argyrophilic staining of intranuclear nonhis-
tone proteins (nucleolar organizer regions, AgNOR) reflect protein syn-
thesis and the proliferative rate of neoplastic cells has prompted an influx
of reports describing the use of this property as a novel new method in
diagnostic pathology. This subject was briefly reviewed in a previous edi-
tion of the YEAR BOOK (1), and an update will be presented in this report.

The basic concept of nucleolar organizer regions was recently reviewed
by Ruschoff et al. (2). The method uses the argyrophilic properties of
loops of nuclear DNA that transcribe for ribosomal nucleic acids
(rRNA), and thus leads to protein synthesis. These sites are localized in
the nucleolus, the fibrillar centers, and the associated dense fibrillar com-
ponent. The proteins are selectively stained with aqueous silver nitrate
and are therefore referred to as AgNOR proteins. Most studies have fo-
cused on the differences in AgNOR counts between benign and malig-
nant tumors. Nearly all have shown that tumor cell proliferation is asso-
ciated with an increase in AgNOR counts. Comparisons of AgNOR
counts with other methods used to assess cellular proliferation, monoclo-
nal antibody Ki-67 immunostaining, and flow cytometry have shown
comparable results in delineation of the proliferating cell population and
therefore illustrate that the technique is of value in documenting cellular
proliferation (3).

Using an animal model of bladder carcinogenesis, Takeuchi et al. (4)
showed a stepwise increase in the number of AgNORs when benign and
hyperplastic lesions were compared to transitional cell carcinomas, and
was therefore a reflection of the proliferative rate of cells compromising
the more malignant cellular changes. Rosa et al. (5) reported similar find-
ings in gastric lesions and carcinomas in humans. The study, using Ag-
NOR counts, suggested a possible relationship between chronic atrophic
gastritis-intestinal metaplasia and dysplasia and the subsequent develop-
ment of gastric carcinoma counts of AgNOR in intestinal metaplasia
overlapped with carcinoma in 85% of cases compared to 19% of normal
controls. Yang et al. (6) showed a similar trend in colonic lesions. Signif-
icantly more AgNORs were detected in colonic carcinomas than were
present in tubular adenomas or villous adenomas with moderate atypia,
illustrating that an increase in AgNORs was present in actively prolifer-
ating cells. Interestingly, the size of the NORs showed a decrease in size
from the more benign to the malignant lesions. Egan et al. (7) and
Ruschoff et al. (2) also showed that in cells with an increasing grade of
malignancy, the mean size of the AgNORs decreased, whereas the mean
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4 / Pathology

number increased. The significance of this difference is not clear but ap-
pears to be a consistent finding in a variety of tumors.

Delahunt et al. (8) studied AgNORs in seminoma and intratubular ma-
lignant germ cells. In all examples, AgNORs were found to be increased.
The number of AgNORs in intratubular malignant germ cells was signif-
icantly different from typical and spermatocytic seminomas. Hansen and
Ostergard (9) studied hyperplastic and neoplastic prostate tissues. In this
study, AgNORs were classified into three types based on the morphology
and arrangement of the argyrophilic staining. Types A(1—3), described as
single, scattered, or grouped satellite AgNORs, predominated in hyper-
plastic lesions. Types B(2—3) and C(1-2), finely granular, coarse to
semisolid, and of variable size AgNORs, were predominant in prostatic
intraepithelial neoplasia and carcinomas. Some overlap was shown be-
tween intraepithelial neoplasia and hyperplastic lesions. Counts in carci-
nomas overlapped minimally with hyperplastic lesions.

One recent study (10) evaluated smooth muscle cell proliferation in de-
veloping atherosclerotic lesions and showed that this technique was use-
ful in defining the proliferating cell population in atherosclerotic lesions.
A zonal phenomen was shown to exist in the fibrous cap of these
plaques. The majority of the AgNOR positive cells were present in the
fibrofatty core.

Not all studies have shown such promising results. Kram et al. (11)
were unable to demonstrate significant correlations with malignancy in
their study of colonic carcinomas. The technique as described allows for
rapid staining but is somewhat labor-intensive. In spite of this, the tech-
nique does appear to be useful in diagnostic pathology. With computer-
ization, the procedure for counting may become less labor-intensive and
thus further facilitate use of AgNOR counts in the determination of cel-
lular proliferation.

R. L. Reddick, M.D.
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