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S e r i e s  F o r e w o r d

Diagnostic surgical pathology remains the gold 
standard for diagnosis of most tumors and many 

infl ammatory conditions in most, if not all, organ sys-
tems. The power of the morphologic method is such 
that, in many instances, a glance at a thin section of 
tissue stained with two vegetable dyes is suffi cient to 
determine with absolute certainty whether a patient 
should undergo a major procedure or not, or whether 
a patient is likely to live a healthy life or die of an 
inoperable tumor. In such cases, the diagnostic pro-
cess is one of “gestalt,” a form of almost instantaneous 
pattern recognition that is similar to the recognition 
of faces, different brands of automobiles, or breeds of 
dogs. In other “diffi cult” cases, the diagnosis is not so 
obvious. In many of these cases, a diagnosis may be 
possible, but may be outside of the experience of the 
routine practitioner. In such a circumstance, it may 
be possible for a practitioner with more experience—
a consultant—to make a diagnosis rather readily. In 
other cases, the problem may really not be suited to 
the histologic method. In these cases as well, a consul-
tant may be invaluable in determining that it is sim-
ply not possible to make a reliable diagnosis with the 
materials available. In yet other cases, the diagnosis 
may be ambiguous, and again a consultant’s opinion 
can be important in establishing a differential diagno-
sis that may guide clinical investigation.

There are many fi ne consultants available to 
the practicing surgical pathology community. Many 
of them have authored textbooks, and many of them 
give presentations at national meetings. However, 
these materials can offer only a superfi cial insight 

into the vast amount of knowledge that is embed-
ded in these individuals’ cerebral cortices—and in 
their fi ling cabinets. This series represents an effort to 
enable the dissemination of this hitherto-inaccessible 
knowledge to the wider community. Our authors are 
individuals who have accumulated large collections 
of diffi cult cases and are willing to share their material 
and their knowledge. The cases are based on actual 
consultations, and the indications for the consulta-
tion, when available, are presented, because these 
are the records of the manner in which these cases 
presented themselves as being problematic. We have 
asked the consultants, when possible, to present their 
consultation letters in much the same form (albeit 
edited to some degree) as that in which they were fi rst 
presented, because these represent the true records 
of the clinical encounter. In addition, we asked the 
authors to amplify upon these descriptions, with brief 
reference to the literature, and to richly illustrate the 
case reports with high-quality digital images. The 
images from the book, as well as additional images to 
amplify the presentation of the case, are available on 
a website for downloading, study, and use in educa-
tion. These images, in some cases, have been derived 
from virtual slides, which also may be made available 
in the future from a digital repository for their addi-
tional educational value.

David E. Elder, MB, ChB, FRCPA
Professor of Pathology and Laboratory Medicine

Hospital of the University of Pennsylvania
Philadelphia, Pennsylvania
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P r e f a c e

The practice of surgical neuropathology is 
 challenging. In part, this is related to the  relative 

lack of experience most pathologists have in this arena 
as compared with other areas of surgical  pathology. 
Thus, a selection of neuropathology cases fi ts well 
into the Consultant Pathology series—a series of texts 
that will cover the spectrum of  surgical pathology and 
will examine topics in a case-based  format, similar to 
the real practice of pathology.

The focus of this text is on brain tumors. 
 Examples of over 100 brain tumors, running the 
gamut from the very common to the rare, are pre-
sented in a case-based format. The cases were taken 
from our surgical neuropathology practices. We 
attempt to share with the reader our approaches 
and thought processes in evaluating the spectrum of 
central nervous system neoplasms. The wide variety 
of cases presented covers the entire scope of brain 

tumors and offers both an opportunity to review the 
basics for the beginner or relatively inexperienced 
pathologist, and a chance to see some of the rare 
entities. When relevant, current practical appli-
cations of immunohistochemistry and molecular 
pathology are discussed.

Each case is formatted as if it were a consult 
case and includes a brief clinical history, a description 
of the pathologic fi ndings with numerous illustrations, 
the line diagnosis, a discussion of the entity and the 
diagnostic thought process, and a few pertinent refer-
ences for further reading.

Our hope is that by sharing a bit of our experi-
ence, we can add to the reader’s experience.

Richard Prayson, MD
Bette Kleinschmidt-DeMasters, MD

Mark Cohen, MD
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1

Case 1: Normal Tissue

C L I N I C A L  I N F O R M A T I O N

The patient is a 28-year-old female who presents with 
headaches and complaints of dizziness. On imaging, 
subtle abnormalities are noted in the right cerebel-
lar hemisphere. Because of persistent symptoms, a 
 decision is made to biopsy the patient, and histologic 
sections are reviewed.

O P I N I O N

Biopsies show normocellular cerebellar parenchyma. 
Because of the unusual orientation of the specimen, a 
grouping of small cells appears to be positioned in the 
middle of the gray matter.

We consider the biopsy as representing normal 
tissue and characterize it as follows: Right Cerebel-
lum, Biopsy—Cerebellar Tissue with No  Signifi cant 
Pathologic Changes.

C O M M E N T

There is no defi nite evidence of neoplasm on the 
biopsy. There is no evidence of infl ammation.

D I S C U S S I O N

The usual target of a brain biopsy does not include 
normal tissue. Occasionally, however, the surgeon 
may not be on target, and the normal tissue may 
be inadvertently biopsied. In most instances, 
 recognition of the tissue as normal is not problem-
atic. On occasion, however, as a result of either the 

FIGURE 1.1  Section of cerebellum from this biopsy, show-
ing a group of small, round cells from the granular cell 
layer, surrounded by molecular layer cortex. If one does not 
appreciate the unusual orientation of the section and the 
location of the biopsy, an erroneous diagnosis of chronic 
infl ammation or encephalitis may be made.

FIGURE 1.2  Normal, well-oriented cerebellum, showing 
the superfi cial molecular layer, Purkinje cell layer, and 
granular cell layer.
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orientation of the specimen or lack of information 
regarding the location of the biopsy, normal tissue 
may mimic a tumor. This case illustrates one such 
example, in which failure to recognize the tissue as 
being from the cerebellum may result in a misinter-
pretation of the granular cells as lymphocytes; the 
result would be an erroneous diagnosis of chronic 
infl ammation or encephalitis. Other circumstances 
in which normal tissue may be confused with a 
pathologic process include the following: (1) when 

one is unsure of the exact location of the biopsy, 
a biopsy from the pineal gland may be misinter-
preted as representing either a pineal gland tumor, 
such as pineocytoma or a glioma; (2) a biopsy from 
the subependymal zone may be interpreted as a 
low-grade glioma; this region frequently is mildly 
hypercellular in the normal state; (3) a biopsy from 
the pituitary neurohypophysis may resemble a low-
grade astrocytoma, such as pilocytic astrocytoma, or 

FIGURE 1.3  Normal pineal gland can mimic an anaplastic 
glioma.

FIGURE 1.4  The subependymal zone may appear mildly 
hypercellular and cause confusion with a low-grade glioma.

FIGURE 1.5  Pituitary neurohypophysis may resemble a low-
grade astrocytoma or schwannoma.

FIGURE 1.6  Corpora amylacea may resemble rounded cells 
at low magnifi cation and can be confused with an oligoden-
droglioma.
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a schwannoma; (4) the presence of numerous cor-
pora amylacea (which may be a normal fi nding in a 
biopsy) can be misinterpreted as representing a low-
grade tumor, particularly an oligodendroglioma, 
given the generally rounded nature of the corpora 
amylacea bodies.

To help avoid some of these confusions, com-
municating with the surgeon and knowing exactly 
where the biopsy is from are important.
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