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Preface

As the editors of two popular textbooks — Spinal Cord Medicine and Spinal Cord
Medicine: Principles and Practice—each in its second edition, we are thrilled to
have joined forces to produce a combined third edition. This comprehensive new
text will provide practitioners, researchers and students with a singular
advanced, clinically-focused reference in the field of spinal cord medicine.

Since the last editions of our textbooks were published, the field of spinal
cord medicine has continued to grow at an unprecedented rate. We have seen
significant changes in the epidemiology of spinal cord injury, including, for
example, the age and etiology of injury; updates to the classification of spinal
cord injury with a reformatted worksheet; newer concepts on surgical
intervention post-injury; greater understanding and clarification of prognoses;
new medications and surgical interventions to treat medical complications; and
technological advances that are transforming imaging techniques and
rehabilitation. Given these changes, it became clear that an updated reference
was needed to capture the progression in science, treatment, and technology that
has impacted patient care and overall quality of life for persons with spinal cord
injuries.

We are proud that this third edition merges the most important aspects of
each previous individual text and incorporates many of the suggestions from our
colleagues. The topics covered, including both traumatic and nontraumatic
disorders affecting the spinal cord, follow the blueprint of the subspecialty
examination for board certification in Spinal Cord Injury Medicine.

Although space constraints limit the inclusion of every aspect of spinal cord
medicine, we have selected what we believe to be the most significant advances



and innovations. As such, this new edition consists of seven sections and 60
chapters with hundreds of figures and tables. This has been an immense,
collaborative effort, one that has involved many contributors representing
various disciplines from highly respected academic and clinical organizations in
our field.

There are no words to adequately express our appreciation to our associate
editors for the tireless work in assisting with identifying authors, editing
chapters, and helping to keep this project on track. Similarly, we are most
grateful to the authors for sharing their expertise and experience. We are
indebted to our readers who seek to expand their knowledge in spinal cord
medicine. And most of all, we are humbled by the trust our patients with spinal
cord disorders place in us.

As always, we welcome feedback from our colleagues in spinal cord
medicine and throughout the medical and scientific communities.

Steven Kirshblum, MD
Vernon W. Lin, MD, PhD
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e
History of Spinal Cord Medicine

John F. Ditunno, Jr., William H. Donovan, and Christina
V. Oleson

INTRODUCTION

In this journey through the History of Spinal Cord Injury (SCI) Medicine, we
examine three distinct periods. The first is characterized by the “not to treat”
philosophy that prevailed from ancient times to the nineteenth century, when, for
the first time, advances in anesthesiology, surgery, and control of infection made
the survival of severe neurological trauma possible. In 1914, the “Great War”
awakened military medicine to the challenge of massive casualties, leading to
the next historical period which was characterized by an organized approach to
restore the wounded to health and function. This phase we explore in depth
because it marked the origin of the rehabilitation approach to SCI
comprehensive care. Responding to the demands posed by 20th-century warfare,
the newly emerging disciplines of orthopedic and neurological surgery
developed models of categorical care, which integrated acute medical and
surgical treatment with systematic restoration of function through physical
training and attention to vocational and recreational capacity. Pioneers in the art
and science of physical training (later Physical Medicine and Rehabilitation)
established standards in World War I (WWI) reconstruction (rehabilitation)
hospitals for triage of the wounded based on severity of disability and set



guidelines for rehabilitation facilities, equipment, and staff. This holistic
approach, as adopted by the peripheral nerve injuries centers in WWI, provided
the future model for SCI centers. With success through innovative treatment of
acute medical complications, the pioneers of SCI centers integrated the
restoration of function learned from categorical care and demonstrated that SCI
was a condition “to be treated.” Survival due to prevention of bladder and skin
complications with restoration of mobility, self-care, and return to home and
work in veterans injured in WWII represented a revolution in medicine.

The third phase of our journey considers the role of organizations and
funding agencies in the development of SCI Medicine. The work of the
individual physicians and researchers during WWI and WWII has been
enthusiastically embraced by organizations committed to patient care, education,
and research. International organizations expanded the frontiers of SCI
Medicine, establishing standards for neurological assessment and defining the
principal characteristics of SCI centers: care from the moment of injury to
lifelong follow-up, large databases of thousands of subjects for clinical research,
and standards for professional certification. Consumers have been essential to
these developments in patient care and research. The strongest financial base for
comprehensive care in the United States exists in military and veterans’
facilities, with a few insurers in the Workers Compensation program that direct
patients to comprehensive SCI centers. This tradition of limited support was
evident in the creation of the first US SCI center in Boston in the 1930 and
1940s. Countries such as Great Britain and Canada with national health services
provide a more uniform system of care for veterans and civilians.

PART I: EARLY HISTORY OF SCI CARE (UNTIL
1916)

To appreciate the accomplishments and challenges that face us now and in the
future, it is essential to have a comprehensive view of the past, whether the focus
is SCI or other areas of medicine. As George Santayana (1863-1952) said,
“progress ... depends on retentiveness ... Those who cannot remember the past
are condemned to repeat it” (1). Physicians who treat persons with SCI should be
aware of its absorbing past, which can be traced to the discovery of “The Edwin
Smith Papyrus” by an American Egyptologist who purchased and named it in
1862 (2). As Hughes explains, it is (a) the first known record extant that can be



called a scientific document, (b) the first known important medical treatise, (c)
the first medical document concerned with trauma, and (d) the first
documentation of cases of SCI (3). The discovery of the Rosetta stone in 1799,
which contained the same hieratic language as the Papyrus as well as the
demotic and ancient Greek scripts (now located in the British Museum), enabled
Breasted to translate the Papyrus from Hieratic to Greek to English. Two clear
cases of SCI are described. The treatment for such conditions that the author
(possibly Imhotep) advised was no treatment at all: “an ailment not to be
treated.” Given the battlefield conditions he described, certainly no treatment
was available that could return such a wounded soldier to duty. Unfortunately,
that same hopeless attitude persisted down through the millennia as reflected in
the writings of Hippocrates, Galen, and physicians of the Middle Ages that are
carefully reviewed in a recent text (4). It was not until the early 19th century that
a “renaissance of medicine” yielded an interest in SCI, exemplified by the
polemics between Sir Astley Cooper, who favored operative intervention, and
Sir Charles Bell, who did not (5).

Examples of famous people who sustained an SCI in relatively more recent
times include Lord Horatio Nelson (1758-1805), who was felled by a sniper’s
bullet at the Battle of Trafalgar and sustained a thoracic SCI; James A. Garfield
(1831-1881), the 20th president of the United States, who was shot by a
disgruntled office seeker and sustained a lumbar SCI, lingered for 80 days but
succumbed to death since nothing could be done to extend his life; and General
George Patton (1885-1945), who sustained a cervical SCI from a motor vehicle
accident shortly after allied victory in the European Theater, and since he knew
nothing could cure his paralysis he refused all care and soon after passed away.
These cases illustrate the discouraging state of the art that persisted until the 20th
century.

At the same time, preludes to the subsequent advances must be recognized
because we could not have reached the point where life-saving and life-
extending treatments and subsequent improvements in quality of life (QOL)
could be offered to people with SCI unless certain barriers were overcome in
science overall. Significant progress occurred in the following realms: in the
mid- to late 19th century and early 20th century, discoveries in the field of
microbiology (e.g., Pasteur [1832-1895] and Koch [1843-1910]) proved that
diseases were caused by micro-organisms such that preventing and treating
infection notably in the form of drugs could be utilized (e.g., Lister [1827-1912],
Halstead [1852—-1922], and Fleming [1881-1955]); discoveries of anesthesia



(e.g., Davy [1778-1829], Morton [1819-1858], and Snow [1813-1858]) enabled
invasive procedures to be performed painlessly and methodically; in hematology,
blood transfusions became a safe option (e.g., Landsteiner [1868—1943] and
Weiner [1907-1976]); and discoveries in the field of imaging, including x-ray
(Roentgen [1845-1923]), CT scanning (Oldendorf [1925-1992]), and magnetic
resonance imaging (MRI-Tesla Unit 1956) (6).

Surgical treatments were also advanced. Damadian and Reid both facilitated
diagnosis and improved the accuracy of operative procedures to reduce
complications and improve outcomes.

Treatments included both closed, Crutchfield (1900-1972), Nickel (1918-
1993), and open reduction and fixation, Harrington (1911-1980), Dubouset, and
others. Nevertheless, these discoveries could not have been applied to persons
with SCI unless certain pioneers had come along who recognized that tools
existed to translate this knowledge and thereby extend life, maintain health,
improve QOL, and enable participation in society. These individuals, to be
discussed in the context of the century following WWI, include Donald Munro
(1898-1978); Sir Ludwig Guttmann (1899-1980), Harry Botterell (1906—-1997),
Al Jousse (1910-1993), Ernest Bors (1900-1990), Estin Comarr (1915-1996),
John Young (1919-1990), and Alain Rossier (1930-2006) (5,7).

PART II. SCI REHABILITATION (1916 TO
PRESENT): ORIGINS IN GERMANY AND NORTH
AMERICA TO PRESENT

Restoration of function through the rehabilitation of large numbers of severely
disabled persons had its origin in WWI and was documented in the English-
speaking literature by articles and a handbook on physical therapy (8); these
writings describe the standard of care for British, Canadian, and American forces
(9). McKenzie and Deavers’ work demonstrated that therapeutic exercises,
encompassing graded strengthening of weakened/partly paralyzed muscles,
mobilization of limbs, training in walking, self-care, dancing, and sports as well
as vocational and fitness training, restored function to thousands of wounded
soldiers (8,10).

Historians who recently reviewed the German literature document a long
tradition of therapeutic exercise originating in spas and employed by German
neurologists/neurosurgeons, including Heinrich Frenkel and Otfrid Foerster prior
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