
The field of stereotactic radiosurgery continues to expand
and mature. Within the space of only a couple of years, I
have written both the epilogue for another radiosurgery
text1 and the foreword for this one. Even within this com-
paratively short interval, an enormous amount of new and
updated information has become available. 

It has been a pleasure and a privilege to be one of the first
to read the manuscripts of all the chapters that are included
in Intracranial Stereotactic Radiosurgery. The title itself is a re-
flection of the importance of all the work that, over the past
40 years, has gone into the development of radiosurgery. In
the not so distant past, the words stereotactic radiosurgery
denoted a discipline practiced by a very small number of
neurosurgeons who were willing to take some risk with
their careers in order to be part of a group of pioneers. More
recently, the method has been embraced by radiation oncolo-
gists, neuro-otologists, neuro-ophthalmologists, and even
spine, chest, and abdominal surgery specialists. Thus, the
need to be more specific, by adding intracranial to the title of
the book, becomes apparent.

In recent years the combined utilization of stereotactic
principles, sophisticated and integrated imaging, and ad-
vanced treatment planning systems has cross-fertilized
both surgical and radiation oncologic thought and practice.
The ability to concentrate benefit and reduce risk by focused
delivery of cross-fired photons or Bragg peak–delivered pro-
tons has revolutionized the concept of treatment using these
modalities. There is a progressive blurring between radiation
oncologic techniques and surgical principles.

During the first two decades of learning how and when to
use radiosurgery, early pioneers were extremely cautious. This
philosophy of advancing in small increments was necessary
to establish the method, to assess the risks, and to define
the long-term benefits. This long period of slow learning
laid the foundation for the explosive development that we
have witnessed over the last two decades. We have seen one
indication after another being added to an ever increasing num-
ber of conditions amenable to radiosurgery. We have also seen
new technology added to the armamentarium, often seem-
ingly introduced on a fast track, so fast sometimes that one
cannot help but wonder if our initial cautiousness was an
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unnecessary waste of time. Of course, within the four decades
of development and application of stereotactic radiosurgery,
other fields have come and gone. In contrast, radiosurgery has
grown and progressed. The field parallels and incorporates the
huge advances that have occurred in imaging, robotics, and
minimally invasive surgery, and it has been verified by long-
term outcome studies, as well as by risk–benefit analyses. 

The reader of this latest addition to the literature on radio-
surgery will learn the “tricks of the trade” from some of the
field’s most experienced practitioners. The chapters on radio-
biology and neuropathology of radiosurgery form the basis for
all subsequent chapters on the clinical use of radiosurgery for
various disease entities. There is a wealth of updated informa-
tion on the more “established” indications, such as benign
tumors, arteriovenous malformations, and metastases. Several
chapters explore new and exciting territory; glaucoma, macu-
lar degeneration, and epilepsy are some examples.

Interestingly, the revival of functional neurosurgery in the
late 1980s and early 1990s, both by neuromodulation and
by ablation, seems to increasingly spill over to radiosurgery.
Clearly, surgical options need to be compared and evalu-
ated. However, when there are fundamental differences
between them, such comparisons can be difficult to make.
Different surgical techniques, therefore, over time usually
carve out a niche for themselves. 

Stereotactic radiosurgical experience worldwide includes
over 500,000 Gamma Knife procedures, as well as a signifi-
cant number of linear accelerator or proton-based proce-
dures. Noninvasive brain surgery has matured to the point
where increasingly well-informed patients have come to
demand that it be considered as a validated option for them.

This volume, elegantly compiled and edited by L. Dade
Lunsford and Jason P. Sheehan, will be mandatory reading
for new as well as practicing colleagues who wish to evalu-
ate the role and results of stereotactic radiosurgery.

Dan Leksell
Stockholm, Sweden

1. Lunsford LD. Radiosurgery and pathological fundamentals. In: Progress
in Neurological Surgery. Vol. 20. vii

Lunsford_FM.qxd  4/15/09  2:13 PM  Page vii



In 1951, after observing the difficulties with ether anesthesia
and open techniques under Olivecrona, Lars Leksell conceived
the principles of radiosurgery. Radiosurgery represented a
rapid departure from treatment options at that time, and
this creative leap speaks to the genius of Leksell. Although
the field of radiosurgery grew slowly at the start, the unde-
niable successes of the technology attracted an increasing
group of radiosurgery disciples. The principles applied today
remain grounded in Leksell’s original tenets.

Stereotactic radiosurgery has resulted in profound para-
digm shifts in neurologic surgery and radiation oncology.
Particular intracranial pathologies previously treated with
microsurgery or fractionated radiation therapy are now
treated more judiciously with radiosurgery. Intracranial
and, more recently, extracranial indications for radiosurgery
continue to expand.

The past decade has seen rapid improvement in radiosur-
gical outcomes. Technological advances, including improve-
ments in dose delivery, dose selection, and targeting with
multimodality high-resolution neuroimaging, have helped
advance the field. Also, a better understanding of the
radiobiology of radiosurgery has shed further light on the
underlying mechanisms by which radiosurgery achieves
success and underscores its differences from fractionated
radiation therapy. Long-term clinical data have been
thoughtfully analyzed and published by many of the book’s
contributing authors. Radiosurgical advances have been
achieved through the participation and dedication of patients,
physicians, and medical physicists alike.

Intracranial Stereotactic Radiosurgery aims to provide a
comprehensive understanding of modern-day intracranial
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radiosurgery. The text includes detailed discussions on ra-
diobiology, indications, methods, outcomes, and complica-
tions associated with radiosurgery. In general, contributing
authors have chosen literary references based on scientific
significance, ease of access, and historical interest. It is our
sincere hope that this book will appeal to neurologic surgeons,
radiation oncologists, and medical physicists throughout
all stages of their learning (i.e., residency, fellowship, and
attending physicians). Because medical learning is a lifelong
process and is frequently derived from experiences shared
by colleagues, we welcome your thoughtful comments
regarding this book and any relevant experiences you have
had with stereotactic radiosurgery.
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