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Minimally Invasive Neurosurgery
Mark R. Proctor and Peter M. Black, eds. Humana Press; 2005,
431 pages, $175.

This book is a multiauthored collection of 20 chapters, di-
vided into 2 parts, reviewing the techniques (part 1, 14

chapters) and current applications (part 2, 6 chapters) for dif-
ferent image-guided neurosurgical and endovascular proce-
dures. A better title might have been “Image-Guided Neuro-
surgery” or “Image-Guided Neurointervention.” The range of
procedures considered to be minimally invasive is broad. For
example, a chapter on open craniotomies for brain tumors by
using intermittent intraoperative MR images for guidance is
included in this text. The 2 editors and many of the authors of
this book hail from the Departments of Neurosurgery and
Neuroradiology at Children’s and Brigham and Women’s
Hospitals in Boston. The inclusion of intraoperative MR in the
book reflects their experience: they have been one of the major
centers developing this technology.

A brief outline of the table of contents will illustrate the
diversity and wide scope of the book. The first chapter is a
good review of technical aspects and applications for intra-
cranial endoscopy. The next 3 chapters review MR physics
(an excellent, well-illustrated chapter), MR spectroscopy (a
very superficial treatment), and different techniques of
functional imaging. The remaining 10 technique chapters
discuss particular image-guided procedures: 3 chapters on
endovascular intervention for aneurysms, arteriovenous
malformations (AVM), and stent placement, respectively,
and chapters on intraoperative MR, percutaneous radiofre-
quency rhizotomy for trigeminal neuralgia (excellent), ra-
diosurgery for AVMs and tumors (also very good), frame-
less stereotaxy, MR-guided hyperthermia, and viral vectors.
Several of these chapters are excellent, as noted above. Part
2—“Specialties”— contains 6 chapters, divided into mini-
mally invasive applications in pediatrics, vascular, oncol-
ogy, spine (excellent), peripheral nerve (carpal tunnel), and
brain trauma. The intent of these chapters is to frame the
current field of each of these neurosurgical subspecialties
and provide some context for the current roles of these
different procedures.

Unfortunately, this book suffers from several major flaws. The
quality, length, and depth of the chapters vary widely. Some chap-

ters have no illustrations. The
inclusion and exclusion of dif-
ferent procedures seems ran-
dom. The definition of mini-
mally invasive, and of
neurosurgery, is in the eye of
the beholder, apparently. I
would not consider MR-
guided craniotomy for tumor
to be minimally invasive. Per-
cutaneous tracheotomies and
gastrostomies are less invasive
than open procedures, but they
are not really neurosurgical

procedures (chapter 20). Chapters on the techniques and subspe-
cialties of functional neurosurgery—including pain, movement
disorders, and epilepsy surgery—are missing.

In addition, there is a great deal of overlap, redundancy,
and inconsistency between the information found in the tech-
nical chapters of part 1 and subspecialty overview chapters of
part 2. Examples include the treatment of endoscopy in chap-
ters 1 and 15 and the discussion of endovascular treatment of
aneurysms in chapters 7 and 16. Chapter 16, “Vascular Neu-
rosurgery,” is written from a microneurosurgical, rather than
endovascular, perspective. Several techniques for reducing
morbidity from open craniotomy are discussed in this chapter,
including actual and potential advances in neuronavigation,
retraction, and robotics. These methods are not mentioned in
the techniques section. The chapter on an endoscopic tech-
nique for carpal tunnel surgery is included as a specialty (pe-
ripheral nerve) and not a technique.

Some of these chapters will have some value for neurosur-
gery residents. In particular, the chapters on endoscopy, MR
physics, endovascular intervention, spine intervention, percu-
taneous rhizotomy, and radiosurgery are very well written and
practical. Much of this information, however, is available from
other sources. Neuroradiologists may be interested in the
chapters on MR-guided craniotomy and hyperthermia. I
would not recommend this book for neuroradiology fellows
or radiology residents.

BOOK REVIEW

MRI Atlas of Human White Matter
S. Mori, S. Wakana, L.M. Nagae-Poetscher, and P.C.M. van Zijl.
Amsterdam: Elsevier; 2005, 284 pages, $195.

Diffusion tensor imaging (DTI) is becoming increasingly
available on clinical scanners, thus providing neuroradi-

ologists and other investigators with the ability to assess and
quantify white matter abnormalities in ways that were impos-
sible with conventional MR imaging methods. DTI is an MR
imaging technique that is sensitive to the diffusion of water in
anisotropic tissue and is thus ideal for the imaging and char-
acterization of white matter fiber bundles. Because of the com-
plexity of white matter anatomy, the localization of tracts is

difficult without a good un-
derstanding of their 3D rela-
tionships. This volume pro-
vides annotated 3D and cross-
sectional maps derived from
DTI data and is intended to
enable the interpretation of
the complex 3D white matter
anatomy visualized with DTI
and the identification of spe-
cific white matter tracts.

Chapter 1 includes a brief
introduction to the creation of
DTIs. DTI allows the measure-
ment of local white matter fiber
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orientation that can be visualized by coloring the anatomy ac-
cording to a coded direction with intensity proportional to diffu-
sion anisotropy. The color direction maps seen in this atlas and
available on clinical scanners visualize the local white matter ori-
entation by using 3 colors—red, green, and blue—representing
the 3 axes. In this atlas, red is left-right, green is anteroposterior,
and blue is inferior-superior. Note, however, that these colors are
not always consistent on different scanners and systems. Tracts at
oblique angles are represented by combinations of the colors cor-
responding to the orthogonal axes and thus are more difficult to
interpret.

The authors point out an important limitation of DTI that
is essential in interpreting the color maps. Because of the rel-
atively large size of the pixels in the DTI data (2–3 mm), a pixel
often contains an intermingling of axonal tracts with multiple
orientations. As a result, these pixels have diminished anisot-
ropy and will appear as dark regions. It is important that these
regions of low anisotropy are not interpreted as having a low
content of axonal fibers.

Chapter 2 describes the data and methods used for the cre-
ation of this atlas.

The most difficult aspect of the methodology is the identi-
fication of tracts with the aid of tractography methods. The
FACT (fiber assignment by continuous tracking) method de-
veloped by the authors allows for the detailed identification of
tracts throughout the white matter. This method uses a com-
bination of automated tracking with local integration of the
diffusion directions, assisted by manual delineations. The
manually defined regions of interest help to edit and sort out
those fiber paths with similar trajectories. This process, based
on the known anatomic courses of the tracts, enables the sub-
division and labeling of the white matter and the creation of
the parcellation maps shown in chapter 4.

Chapter 3 provides a 3D atlas of 4 groups of white matter
fibers: tracts in the brain stem, and projection, association,
and commissural tracts in the cerebral hemispheres. Five
tracts were reconstructed in the brain stem: the superior, mid-
dle, and inferior cerebellar peduncles, the corticospinal tract,
and medial lemniscus. The images of the 3D trajectories of the
tracts are accompanied by multiplanar images at various sec-
tion levels and orientations. 3D trajectories, accompanied by
multiplanar images at various section levels and orientations
of the following association fibers, are demonstrated: the su-
perior longitudinal, inferior longitudinal, superior fronto-oc-
cipital, inferior fronto-occipital, and uncinate fasciculi. Also
presented are the 3 major fiber tracts of the limbic system: the
cingulum, fornix, and stria terminalis, as well as the commis-
sural fibers of the corpus callosum.

Chapter 4 constitutes by far the greatest segment of this
book and is a 2D atlas of the previously mentioned white mat-
ter tracts. The 2D atlas is arranged in a series of axial, coronal,
and sagittal images. Two types of color images are shown:
direction maps and parcellation maps. Multiple sequential 2D
color direction maps of the various tracts are presented, ac-
companied by parcellation maps shown with matching T1-
weighted images and superimposed color-coded tracts de-
rived from the tractography and parcellation methods
described in chapter 2. The parcellation map shows the seg-
ments of the tracts seen at each level. The level of each color
map and the accompanying T1-weighted parcellation image is

indicated by a line on 2 orthogonal T1-weighted sections. Col-
ors have been arbitrarily assigned to the tracts that have been
delineated and are indicated by the color of the label on the
direction maps. White labels indicate structures that have not
been specifically delineated or represent alternate nomencla-
ture, such as the external capsule. The corticospinal tract is,
however, confusingly also labeled white. Labels, unfortu-
nately, are not indicated directly on the parcellation maps,
which can lead to confusion, especially for many similar-ap-
pearing colors. In contradistinction to the excellent labeling of
the color direction maps, the utility of the parcellation maps is
significantly limited by the lack of labeling. Also, the image
quality of the underlying T1-weighted image in the parcella-
tion map, especially in the sagittal and coronal sections, is
diminished by the size of the pixels, though it may not have
been technically feasible to interpolate. In general, the utility
of the parcellation maps is reduced by the somewhat arbitrary-
appearing delineations (gaps, extraneous portions) that are an
artifact of the parcellation process. Tractography and parcel-
lation are still quite challenging problems, and current meth-
ods at current resolutions do not yield perfect maps.

Although the authors acknowledge that the identification of
the fiber tracts on DTI would not be possible without the ana-
tomic knowledge gained from postmortem anatomic studies, the
anatomic section in the reference list is surprisingly limited. The
authors may have benefited from a larger selection of anatomic
references, which includes more of the anatomic dissection stud-
ies, and the correlative anatomic and MR studies, which have
been published in the past 20 years. The readers would benefit
from an expanded anatomic and MR reference list.

Overall, this book is an important contribution to the field
of DTI and is a very valuable new contribution in this bur-
geoning area. The major section of the book, consisting of the
numerous sequential color maps with their level identified in
the 3 orthogonal planes is a helpful guide to the interpretation
of DTI, despite the limitations of the parcellation maps. We
highly recommend this book for neuroradiologists and other
investigators who are working with DTI.

BOOK REVIEW

Diagnostic Pathology of Nervous
System Tumours

J.W. Ironside, T.H. Moss, D.N.
Louis, J.S. Lowe, and R.O.
Weller, eds. New York: Churchill
Livingstone; 2002, 664 pages,
800 illustrations, $269.

In this beautifully crafted
textbook, the editors and

authors have presented, in a
visually pleasing, highly read-
able, and informative format,
the gross and histologic fea-
tures of central nervous sys-
tem (CNS) tumors. There is,
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