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FOREWORD

Frozen section has assumed an indispensible role in the surgical management of the patient.
Reserved entirely for the pathologist, the interpretation of the frozen section imposes a major
responsibility on the pathologist: Is it malignant or benign? What type of malignancy is it?
Is it completely removed? Are the lymph nodes negative or positive? These are some of the
questions that a frozen section must answer.

For the proper interpretation of any biopsy, and most certainly the frozen section, during
the examination of which there is no time to consult books, the pathologist must know the
natural history of the suspected disease and the lesions that simulate it. However, information
relative to interpretation of frozen sections is meager and it is dispersed. Dr. Kovi has
effectively and successfully filled this gap. In this Atlas the discussion of equipment, tech-
nique, its nuances, and problems is followed by clinical and pathological presentations.
Over 300 photomicrographs taken from actual frozen sections provide an extensive illustra-
tion of the subject and the reproductions are extremely good.

Dr. Kovi has not only produced a beautiful Atlas, he has done a great deal more. Sup-
plementing his rich experience gained through many years of carefiil observation and me-
ticulous collection with clinical and pathological discussion of the suspected lesion and its
differential diagnosis, Dr. Kovi has, in fact, produced a richly illustrated textbook of surgical
pathology.

The Atlas will be a most valuable guide to the newcomer to pathology and add immeas-
urably to the armamentarium of the practicing pathologist, providing them both with a much
needed illustrative text for the interpretation of frozen sections. I congratulate Dr. Kovi on
his highly successful accomplishment.

F. K. Mostofi, M.D.



INTRODUCTION

This illustrative Atlas is intended to be a ready reference guide for the pathologist and
the surgeon in the interpretation of frozen section appearances. Frozen section technique is
a procedure of great value to the surgeon. Biopsy diagnosis by frozen section significantly
contributes to patient care, and often means one operation less. This leads to reduced bed
occupancy and measurable cost-containment. In most hospitals in this country to date frozen
sections are cut on a cryostat. In the past decade, cryostat became the standard equipment
of virtually every surgical pathology laboratory. It is without question that frozen section
diagnosis is vital in patient care because the decision to remove a breast, to resect a lung,
to amputate a leg, or terminate the operative procedure depends upon the interpretation of
frozen sections. With adequately trained personnel a frozen section report can be commu-
nicated to the surgeon within minutes.

The criteria of frozen section diagnosis are similar to those applied to paraffin sections,
except that the interpretation must be made within seconds or minutes, and because the
tissue has not been fixed, the morphologic appearance is somewhat different from the
paraffin-embedded sections. Numerous atlases and textbooks of microscopic pathology have
been published based on photomicrographs made from permanent paraffin sections. As far
as it is known, no Atlas of biopsy diagnosis by frozen section has yet been published in the
U.S. The only publication of relevance in the English literature is the monograph of Shivas
and Fraser, Frozen Section in Surgical Diagnosis, published by Churchill Livingstone, Edin-
burgh, in 1971.

Most of the material for this Atlas has been obtained from the busy frozen section service
of the Department of Pathology, Howard University Hospital, Washington, D.C. With the
annual 8000 to 10,000 surgical accessions, about 500 to 800 frozen sections are prepared
yearly. All photomicrographs have been taken by the author with the available Leitz automatic
microphoto equipment. Each representative photomicrograph has a short description stressing
the salient features of pathology and noting the important differential diagnostic possibilities.

The two volumes contain approximately 300 photomicrographs of actual frozen sections,
a number of illustrative diagrams and charts, as well as tables for concise presentation of
relevant data.



THE AUTHOR

Joseph Kovi, M.D., F.R.C. Path., F.C.A.P., is Professor, Departments of Pathology
and Oncology, Howard University College of Medicine, Washington, D.C.

Dr. Kovi received his M.D. degree from the College of Medicine University of Budapest,
Hungary in 1953. After having completed his residency in pathology at Roswell Park
Memorial Institute, Buffalo, N.Y., he became a Diplomate of the American Board of
Pathology in 1967. Dr. Kovi has been on the faculty of Howard University College of
Medicine since 1970. In 1979 he spent his sabbatical leave as a Visiting Professor in Virology
at the Department of Molecular Carcinogenesis and Virology, M. D. Anderson Hospital
and Tumor Institute, Houston, Texas.

Dr. Kovi was a founder member of the College of Pathologists of Great Britain. He is
presently a fellow of the Royal College of Pathologists, College of American Pathologists,
American Society of Clinical Pathologists, and a member of the International Academy of
Pathology and the Electron Microscopy Society of America.

Dr. Kovi has published more than 70 research papers and has been the principal investigator
or co-investigator of research grants from the National Cancer Institute.



ACKNOWLEDGMENT

I am deeply indebted to Mrs. Elizabeth Kovi for her silent but important contribution.
The secretarial help of Mrs. Margaret R. Gonzales in preparing the manuscript is sincerely
appreciated. Mr. Jeffrey Fearing was responsible for printing of negatives taken by the
author. The line drawings were made by Mrs. Naida W. Page, medical artist. The photo-
micrographs, unless otherwise specified, were taken from the frozen sections prepared by
the Surgical Pathology Laboratory of Howard University Hospital. The author is grateful to
Dr. Marvin A. Jackson, former Chairman, Department of Pathology, for his encouragement
and support. Special thanks are due to Mrs. Kathryn Berry, Supervisor, Surgical Pathology
Laboratory and her assistants, Mrs. Rebecca Davis, Mrs. Gwendolyn Hargrow, and Mrs.
Delores Thompson. The cooperation of Miss Sandy Peariman, Managing Editor, Miss Anita
Hetzler, Coordinating Editor, and the staff of the Photographic Department of CRC Press,
Inc., is gratefully acknowledged.

J.K.



TABLE OF CONTENTS

Volume I
Chapter 1
Introduction . ... ... ... oot e 1
L Frozen Section Diagnosis. ... ... ...l 1
A. Indications for Frozen Section Examination ............................c. 1
B. Reliability of the Frozen Section Diagnosis ............................... 1
C. Limitations of the Frozen Section Method.......................... ... 3
i1 SOUFCES Of BITOr. oottt e 3
A. TheRoleof the Surgeon ... 3
B. Shortcomings of the Pathologist.....................ooi 4
Chapter 2
Cryostat Frozen Sections ..o 11
L The INSHUMENt .. ..ottt ettt ie e 11
1. The Microtome Knife ... 11
III. Section ThiCKNESS . ... .ote et e et 11
Iv. Specimen Installation and Alignment....................ooii 12
V. ANti-ROI System ... .....uiii e 12
VI Specimen MOUNtNE .. ....ooiitiiiit e 13
VII.  Sectioning Technique. ............oouieiiiiiiiiiiii 16
VIII.  General Sectioning Procedure ..., 16
IX. Section MOUNtING ....oooviiiiiiiiiiii 17
A, Warm SHAe ..o 17
B, Cold SHAC. ...ttt 18
X. Section FiXation ... ....oivniiie ittt 18
XI. A Rapid H & E Staining Procedure ..., 19
Chapter 3
] P 23
I T8 0o s 0T 570 + S 23
II. NOFMAl LODUIE . ..ottt ettt ettt e iae e 27
111 Cystic Lobular Involution .............coooviiiiiiiiiiiiii s 28
Iv. CRIOMIC ADSCESS. . ettt ettt te e e e rae e e st e aeeaaenaseaenns 28
V. Plasma Cell MastitiS. ... .....uvrurneeennee et iiiieeaiianeeriaaeeennan. 30
VI Mammary Duct Ectasia.............coooeviiiiiiiiii 33
VIL FAl NOCTOSIS « - e vttt ettt ee e e ee et ee e e et e i ee i aa e e i eaaaeenneens 33
VIII.  Fibrocystic DiSEase .. .......ooveeimnnuiireenemiiiiiaiiiiii e, 36
IX. Fibrous Disease of the Breast ............coiiiiiiiiiiiiiiiii e, 40
X. Sclerosing Adenosis (Adenosis TUMOT). ............ooiiiiiiiiiiiiiens 42
XI. Adenoma of the Nipple.......ooooiiiii 46
XII. FIbIOAdenOmE ... oo vttt et ettt e e 48
XIH.  Lactating Adenoma. ..........oouueenneennieaniiiieat ettt 49
XIV.  Solitary Intraductal Papilloma ... 52
XV. Granular Cell TUMOL . . ...ttt ee et e e a e et a e eeaeteeaseaaeans 54
XVI.  Cystosarcoma Phylloides, Histologically Benign ..............c..coooiienienn. 56
XVII.  GYNECOMASHA .« e nvvvntrentsenneeatee ittt ettt ettt ettt 57
XVHI. Intraductal CarcinOma ... ..uerneiietiniiiieietteaeu e iiiiieiiaeeiaeen. 59
XIX. Invasive Duct CarcCiNOMa. .......oceuneeneruniinnimniernarmnemenamenseennionaees 62



XX.  Medullary Carcinoma ...t 65
XXI.  Mucinous Carcinoma . ...........uiiiunittiiiiitie ettt e, 67
XXII. Well Differentiated (Tubular) Carcinoma................ooiuiiiiiiiniennnn.... 68
XXIII. Adenoid Cystic CarcinOma ... ......couuuueseiitiiiiiiiaeeeeeiiiiiiaaaaaaaa, 71
XXIV. Paget’s DiSease. ........couuieiiiiiiiit ittt eiaa e aaaanns 72
XXV. Infiltrating Papillary Carcinoma ...l 74
XXVI. Lobular Carciloma . .. ...ttt ettt e aanne 76
Chapter 4
Lymph Node. ... 81
L INtrodUCHIoN ........oueiii it 81
A. The Surgeon’s Role in Lymph Node Biopsies............................ 81
B. Lymph Node: Normal Structure .............. ..o, 83
Part A: Reactive Processes ..........cooouiiiiiiiiiiii i 84
L. Reactive Follicular Hyperplasia ...................oooiiiiiiiii e, 84
II. Sinus HiSHOCYIOSIS . ..o vvvveviniiiiiiiiiiiiiiiiiii e 84
II. Chronic Lymphadenitis.............cooooiiiiiiiiiiiii 88
Part B: Granulomatous Inflammation...............oooiiiiiiiiiii i 89
L. Lipogranulomatous Reaction (Lipophagic Granuloma) ......................... 89
II. Noncaseating Granuloma (Sarcoidosis) ...............coiiiiiiiiineeiiiiiin.. 89
I11. Caseating Granuloma (Tuberculosis) .............oooiiiiiiiiiiiiiiiii 92
Part C: Metastatic Carcinoma ...........cveuneinieuniiniiiiiiiiiiiiiieriaariaeaaens 93
L INtrOQUCHION . ...ttt ettt et e e e 93
IL Metastatic AJEnOCArCINOMA ........cc.uieirnnitiiniiiiiiee i eaaiaeeanenn, 94
HI. Metastatic Mucinous Carcinoma. ............oooviiiiiiiiiiiiinieiiiiiia.. 94
Iv. Metastatic Squamous Cell Carcinoma ............oooivvuniiiiiiiei... 94
V. Metastatic Anaplastic Carcinoma . ...........ovviiniiieeermiiiinieeeranninee.. 97
VL HodgKin's DISEASE. .. .....oouuiientiiit ettt 98
Part D: Non-Hodgkin’s Lymphoma. ... 100
I Nodular (Follicular) Lymphoma ...........ooooiiiiiiiiiiiaiiiiiiiiaiaen 100
II. Well Differentiated Lymphocytic Lymphoma, Diffuse ........................ 100
III. Malignant Lymphoma, Diffuse, Mixed, Small and Large (072 | S, 102
Chapter 5
7 R R TR 105
L J FITEC s L1 TeL 4 1o | S 105
II. Indications for Frozen Section Examination in Pulmonary Surgery............ 105
IIL Solitary Pulmonary Nodule (SPN)............c..ooiii 105
Iv. Handling of Lung Specimens. .............coeviieiiiiiiiiiiiiiiiii e 106
V. Organizing Pneumonia ............ooiiiiiiiiiiiii 106
VI SATCOIAOSIS - - e e vvee s ettt e et e et iee et s et e ae e 109
VIL 1§ EN 17110 ¢ 7 R 109
VII.  Bronchogenic CarcinOma . ..........evviuieeiineeiiinniiiii i, 111
A. Sex Related Incidence of Lung Cancer................ooooviniiiinn. 113
B. The Role of Electron Microscopy in the Diagnosis of Bronchogenic
(07 11 10) 1 17: D 113
IX. Squamous Cell CarciNoma ........oovueruieennieiiriie i 113
X. Small Cell Undifferentiated Carcinoma. ..............coovriiiiiiiiiiiiine. 114
XI. AdENOCATCINOMIA. . . ..ottt ettt et et aae ettt e e e iaaeaaaneseeinaeasnnns 116
XII. Bronchioloalveolar CarcinoOma. . .........oouuniiiiiiieriiiaeeiiiiiiiainn, 119
XIII.  Large Cell Undifferentiated Carcinoma. .............ooiiiiiiiiiiieiinens. 122



XIV. Carcinoid Tumor

.............................................................. 123
Chapter 6
Thyroid Gland ...... ... . e 127
1. INtrodUCtion ... . it e 127
11 Exploration of the Thyroid Gland ..........................oL L. 127
1. Riedel’s Struma (Invasive Thyroiditis) ................. oo, 127
IV. Subacute (Granulomatous or de Quervain’s) Thyroiditis....................... 129
V. Lymphocytic Thyroiditis .................co i 130
VL Adenomatous Goiter (Nodular Hyperplasia) ......................oooll 132
VIL. Follicular Adenoma ............oiuiuiiniii et caiiiieearnennnnns 134
VIII.  Papillary Carcinoma.............ooiiiiiiiiiiiiiieeieetiieniniiiiiiiiiiiiiann, 136
1X. Follicular CarCinOma .. .....ovtrine et ee e iaee e enearaiienanenenes 139
Chapter 7
133 | VA 143
I. | F71eR0 s LITsy 1) 1 N D 143
A. The Surgeon’s Role in Brain (CNS) Biopsies ..................ooiin. 144
B. Ancillary Frozen Section Techniques.................cooooiiii, 148
IL. ASITOCYLOMMA . ...ttt ettt ettt et ettt e e 148
I1I1. Glioblastoma Multiforme . . .....oovtritiiie it iiie i ieaeiennes 150
Iv. Mixed Oligodendroglioma-AStrocytoma .........coovvveiiiiiiiiiiiiiiiiiiinn, 153
V. MedUIlODIASTOMA . . ...\ttt ettt et et ee et e e eiaasaaeaneas 155
VI MENINZIOMA . ... ettt et 157
VII. (@ g1 Y170 ¢ ¢ V- WA P 159
VIII. Metastatic CATCINOMA ... ottt eteenn et enaaeiteeiaennaeeanreeaneennees 162
LU =11 Te, = T 167



Volume I 1
Chapter 1

INTRODUCTION

I. FROZEN SECTION DIAGNOSIS

The earliest use of the frozen section technique is attributed to Welch of Johns Hopkins
Hospital, who in 1891 performed the first frozen section on a benign breast tumor removed
by Halstead. In 1895, Cullen described a rapid method of making permanent specimens
from frozen sections by the use of formalin. In 1905, Wilson of the Mayo Clinic published
his method of staining frozen sections with methylene blue for rapid intraoperative tissue
diagnosis.' Today, in the two Mayo Clinic-affiliated hospitals, approximately 45,000 surgical
pathology reports are generated annually. The material for all required microscopic sections
is subjected to frozen section examination.?

In 1959, Ackerman and Ramirez? in a review of 1269 consecutive frozen section diagnoses,
specified the indications for and limitation of frozen section diagnosis. It was Shivas and
Fraser* who in 1971 published the first major illustrated monograph of frozen section di-
agnosis, entitled ‘‘Frozen Section in Surgical Diagnosis’’, from Edinburgh, Scotland. One
year later, Hermanek and Biinte® from Erlangen, West Germany, reported on their experi-
ences with the method in a book Die intraoperative Schnellschnittuntersuchung. Methoden
und Konsequenzen, or Intraoperative Frozen Section Examination. Methods and Results.

As Shivas and Fraser* noted, ‘the prime role of frozen section in surgical diagnosis is
to spare the patient at most an operation, at least a period of distress and anxiety — often
the most unpleasant feature of the entire illness — while a laboratory report is awaited. For
the surgeon, anaesthetist and operating theatre staff, similarly, a diagnosis on frozen section
often means one operation fewer.”” Frozen section method is a reliable diagnostic procedure
in trained hands. Spread of the tumor in the interval between the biopsy and the definitive
surgery, €.g., mastectomy is avoided.®

A. Indications for Frozen Section Examination

®  The need for the surgeon as Ackerman and Ramirez’> summed up, ‘‘to make a ther-
apeutic decision.”’

®  To determine whether the lesion is benign or malignant.

L] To make sure that the margins of the excision are free of tumor.

e In the case when no immediate diagnosis can be made from the biopsied specimen,
to make sure that the removed tissue is representative, viable, and thereby a definitive
diagnosis can be achieved by examination of the paraffin sections later.

(] Identification of the tissue, e.g., parathyroid glands, vagus nerve, presence or absence
of ganglion cells in Hirschsprung’s disease, etc.

B. Reliability of the Frozen Section Diagnosis

Application of the frozen section method for rapid tissue diagnosis during the course of
surgical operations has become an essential part of the daily routine in hospitals throughout
the U.S.!

The overall accuracy of frozen section diagnosis in published frozen section series is

=5 o
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Table 1
OVERALL ACCURACY OF DIAGNOSIS IN PUBLISHED
FROZEN SECTION SERIES

False False
Author, date, and Total no.  positive negative Accuracy
location of cases cases % cases % (%)

Winship and Rosvoll’ 1,810 3 0.2 18 1.0 98.8
Washington, D.C.,
1959

Ackerman and Ramirez? 1,269 4 0.3 22 1.7 98
St. Louis, 1959

Khoo? 443 3 0.7 10 2.3 97
Singapore, 1965

Funkhouser et al.® 1,176 2 0.2 20 1.7 98.1
Dayton, 1966

Elsner' 2,240 5 0.2 13 0.6 99.2
St. Louis, 1968

Nakazawa et al.'! 3,000 8 0.3 35 1.2 98.5
New York, 1968

Funkhouser et al.'? 3,986 8 0.2 61 1.5 98.3
Dayton, 1970

Bredahl and Simonsen' 1,964 12 0.6 17 0.9 98.5
Copenhagen, 1970

Hermanek and Biinte® 2,000 3 0.2 48 2.4 97.4
Erlangen, 1972

Saltzstein and Nahum'* 2,665 4 0.2 43 1.6 98.2
San Diego, 1973

Holaday and Assor'® 10,000 15 0.2 88 0.9 98.9
Columbus, 1974

Lessells and Simpson'® 3,556 6 0.2 13 0.4 99.4
Aberdeen, 1976

Iri'” 760 5 0.7 22 29 96.4
Tokyo, 1977

Dehner and Rosai'® 778 0 0.0 11 1.4 98.6
Minnesota, 1977

Dalal et al."? 1,051 15 1.4 13 1.2 97.4
Chandigarh, 1979

Total 36,698 93 0.3 434 1.2 98.5

A false negative diagnosis of cancer is not an incorrigible mistake. A false positive
diagnosis, on the other hand, is a most serious error and may result in unjustifiable surgery,
an unnecessary mastectomy, or an unwarranted resection of a portion of the pancreas, etc.
As noted, among 36,698 biopsies diagnosed on frozen section, only 93 false positive di-
agnoses were made. Sparkman'’ pointed out that diagnostic errors occur also when the
diagnosis is rendered from paraffin sections.

The relative frequency of deferred diagnoses of surgical biopsies in published frozen
section series is documented in Table 2. In this composite series of a total of 26,493 biopsies
the diagnosis was deferred only in 315 cases, that is, in 1.2% of the patients. When the
pathologist defers the diagnosis the surgeon must wait 12 to 24 hr until the paraffin sections
are available and a definitive diagnosis can be rendered. There has been no report on any
harmful effect to the patient because of this brief waiting period.

The frozen section method must be considered as a highly reliable diagnostic procedure
until the pathologist follows the principles foreset by Ackerman? in 1953; only three possible
frozen section diagnoses can be rendered, (1) positive for cancer, (2) negative for cancer,

and (3) deferred.
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Table 2
RELATIVE FREQUENCY OF
DEFERRED DIAGNOSES IN
PUBLISHED FROZEN SECTION

SERIES
Deferred
diagnosis
Author, date, and Total no.
location of cases No. %

Khoo? 443 11 2.5
Singapore, 1965

Elsner' 2,240 38 1.7
St. Louis, 1968

Nakazawa et al." 3,000 37 1.2
New York, 1968

Hermanek and Biinte’ 2,000 66 33
Erlangen, 1972

Saltzstein and Nahum' 2,665 46 1.7
San Diego, 1973

Holaday and Assor'® 10,000 50 05
Columbus, 1974

Lessells and Simpson's 3,556 7 02
Aberdeen, 1976

Iri"? 760 7 09
Tokyo, 1977

Dehner and Rosai'® 778 32 4.1
Minnesota, 1977

Dalal et al."® 1,051 21 2.0
Chandigarh, 1979

Total 26,493 315 1.2

C. Limitations of the Frozen Section Method

Since the first utilization of the frozen section procedure by Welch at Johns Hopkins in
1891, it has been conceded that one of the major limitations of the use of the frozen section
method in surgical pathology is the imperfections of the technique.” Many prominent pa-
thologists in the period 1920 to 1940, such as Ewing, Warthin, Breuer, and Simpson were
quite skeptical about the procedure.'? The introduction of the cryostat in surgical pathology
by Ibanez et al.,?' Chang et al.,?? and Russell et al.,” in 1960 to 1961 contributed immensely
to the gradual acceptance of the technique. As Funkhouser et al.'” noted, the quality of
cryostat frozen section is in most instances equal to or only slightly different from the quality
of the paraffin sections.

Implantation of tumor at the time of the biopsy is a distinct possibility, especially in the
thyroid gland and in the lung. Ackerman and Ramirez® pointed out that when the tumor is
excised with an ample margin of normal tissue the risk can be completely avoided.

The technique is not suitable for the study of bone, teeth, and fat tissue.?

II. SOURCES OF ERROR
A. The Role of the Surgeon
1.  Sampling error. The surgeon may submit to the pathologist tissue which does not

contain the lesion. Foraker (as quoted by Sparkman') noted that pathologists have not
yet learned to make tumor diagnoses from tissue taken near the lesion.
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2. Insufficient clinical information. The pathologist must be informed of all the relevant
clinical data, such as sex, age of the patient, precise location of the lesion, the symptoms
and signs, pertinent X-ray findings, history of trauma, and irradiation or previous
surgery.

3.  “Unreasonable demands for haste, for frozen sections on unsuitable tissues, or for
categorical diagnoses when the pathologist is uncertain’’ to quote Sparkman.' False
positive frozen section reports are quite likely if the surgeon insists that a definite
diagnosis be made from the frozen section when the pathologist wants to defer the
diagnosis. As Cammarata et al.”® noted, most surgical pathology laboratories today
can process tissues by rapid procedures within 24 hr to obtain paraffin sections if
necessary.

4. A positive frozen section diagnosis of cancer authorizes the surgeon to proceed with
definitive surgery. A negative frozen section diagnosis does not rule out the possibility
that cancer will be found in the paraffin sections. The frozen section method is a
diagnostic procedure limited technically by time. Usually, only one or perhaps two
microscopic sections can be examined in the available short time period. These sections
may not be representative of the lesion. The excised material is studied in much greater
detail when the pathologist receives the paraffin sections. It is imperative that the
surgeon refrain from giving the patient definite assurance that he or she has no cancer
until the paraffin sections have been studied.?>*

B. Shortcomings of the Pathologist

Sparkman' submitted questionnaires to 50 prominent surgeons and pathologists throughout
the U.S. containing specific questions concerning the reliability of frozen sections in the
diagnosis of breast lesions. On the basis of information gained from this study, the pathologist
was found to be responsible for failures of the frozen section method in the following
instances:

1.  Inadequate experience with the method. Ackerman and Ramirez’ emphasized that,
“‘the responsibility of frozen section diagnosis should be that of a senior pathologist
and such a man should be rich in experience, conservative in attitude, and, most
important, he must have judgement.”’

2. Reluctance to examine the submitted specimen and select the proper portion for freez-
ing or delegating this responsibility to an inexperienced person. Winship and Rosvoll”
emphasized that the most important step in frozen section diagnosis is the “‘thorough
inspection of the specimen and selection of the most suspicious area for examination.”’
This implies that the individual who will render the frozen section diagnosis is the
individual who is responsible for sampling the gross specimen. Sampling errors account
for more than one half of the false negative diagnoses.'*

3. Unwillingness to say ‘'l don’t know’ and to defer the diagnosis. It is wiser to admit
ignorance than to give a false positive diagnosis which may result in unjustifiable,
mutilating surgery.

4.  Misinterpretation of the microscopic section. The quality of cryostat frozen section is
comparable to that of the paraffin sections. Certain differences, however, exist.

The artefactual shrinkage of cells and intercellular matrix which is a consequence of
formalin fixation and paraffin embedding, is absent in the frozen section. In comparison to
paraffin sections in frozen sections, (1) the cells are always larger, (2) the cell borders are
not distinct, (3) there are not artificial clefts between epithelium and stroma, and (4) the
lumina of the glands are narrow.*

Because of the shrinkage factor, misinterpretation of frozen sections is possible if the
pathologist is not quite familiar with the technique.

"To illustrate this point briefly, a few examples can be given:



FIGURE 1. Lymph node. Sinus histiocytosis. (H & E stain; magnification X 200.)

Sinus histiocytosis in lymph nodes can mimic metastatic carcinoma in frozen sections.
The histiocytes in the sinusoids may be atypical appearing, and may have large,
prominent nuclei (Figures 1 to 3). For differential diagnosis see the chapter on lymph
node.*

Plasma cells in lymph nodes may form clusters and can simulate groups of metastatic
carcinoma cells (Figure 4).

It is a real possibility to confuse tuberculous lymphadenitis with carcinoma. The
epitheloid cells, which are called epitheloid because in clusters these resemble squa-
mous epithelium, can be mistaken for nests of metastatic carcinoma (Figures 5 to 9).
Localized proliferation of mesothelial cells at the surface of the peritoneum has been
falsely diagnosed as a metastatic carcinomatous deposit (Figures 10 and 11).

It is felt that to summarize the information contained in this chapter it is best to quote
Azzopardi’s?’ simple dicta on how to approach a frozen section:

1.

*

Never report on a frozen section when you are mentally or physically preoccupied
with something else. Never report without examining the gross specimen.

If the microscopic pathology does not fit the macroscopic description or the clinical
history, you may be missing something vital.

Underdiagnosis on frozen section is not too serious. Overdiagnosis of infiltrating
carcinoma is a mutilating error. If in doubt await paraffin sections.

If the macroscopic appearance is benign, beware of diagnosing carcinoma. Think
again. The microscopic interpretation is probably wrong.”’

See page 81.
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FIGURE 2. Lymph node. The sinus is filled with histiocytes possessing large, atypical nuclei. (H & E stain;
magnification X 200.)
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FIGURE 3. Lymph node. Binucleated histiocyte in the center and many plasma cells are present. (H & E stain;
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magnification X 200.)
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FIGURE 4. Lymph node. There are clusters of plasma cells resembling nests of metastatic carcinoma cells. (H
& E stain; magnification X 200.)

FIGURE 5. Lymph node. The normal lymphoreticular architecture has been effaced and replaced by a cellular
infiltrate which also extends into the perinodal fat tissue. (H & E stain; magnification X 25.)



