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N EU R O SU R G ER Y AT THE University of Michigan was established as a specialty three-quarters of a century ago by
Max Minor Peet. It developed under the successive leadership of Edgar Allan Kahn, Richard Coy Schneider, and
Julian T. Hoff. Each has made unique contributions to the program, which has a strong tradition of teaching,
research, and patient care. This article traces the development of the training program in neurosurgery at Michigan,
focusing on its historical background, past accomplishments, present structure, and future directions. (Neurosurgery
37:1 14-121, 1995)

T

The improvements made to roads and rails during World
War I and the development of the automobile industry in
Detroit made Ann Arbor a viable location for a medical cen
ter. University President H.B. Hutchins, arguing that the uni
versity hospital in residential Ann Arbor was inadequate,
influenced the state legislature to appropriate funds for a
larger and better equipped hospital with a faculty dedicated
to teaching, research, and clinical care. The new hospital of
1000 beds opened in 1925. Surgical services were provided on
eight open wards of 50 beds each, with surgeons sharing 75
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private care rooms with other services. There were 10 fullsized operating rooms (Fig. 2) (7).
The strength and prestige of the University of Michigan
Medical School had initially resided in the basic science de
partments. During the 1920s, however, the clinical depart
ments began to gain parity. In 1920, Dean Vaughn appointed
Hugh Cabot, a urologist from Boston, to be Professor of
Surgery. Committed to patient care and rigorous training of
surgical residents, Cabot was attracted to Michigan by its
full-time employment plan for the faculty, allowing him to
develop a group practice with the hospital as its focal point

(8 ).

SU R G ER Y A N D SU BSPEC IA LT Y D EV ELO PM EN T
Cabot became dean when Vaughn retired in 1921. During
the Cabot era, surgical subspecialization emerged. Max Peet,
who joined the faculty in 1916, was asked to develop neuro
surgery. Frederick Coller was assigned general surgery, and
John Alexander was assigned thoracic surgery. During the
1920s, Edgar Kahn, Charles Huggins (a later Nobel Prize
winner), Reed Nesbitt, and Henry K. Ransom were added to
the department headed by Cabot, making it one of the first to
encourage subspecialty development (7, 8).
|
Cabot tried to change the Michigan curriculum from one in
which preclinical sciences were taught during the 1st 2 years
and clinical subjects during the 2nd 2 years to one in which
patient contact occurred in an earlier part of the curriculum.
He also wanted students to be taught to appreciate the hu
manistic essentials for good patient care. Cabot earned the
enmity of some influential faculty members by his notion that
physicians should be paid salaries from fees collected by the
hospital and by incorporating the homeopathic school into the
regular medical school. Even though he was asked to resign in
1930, he left the school clinically and educationally strong.
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he University of Michigan was founded in 1817 but did
not develop its own medical school for 30 years. The
medical curriculum was initially taught in Detroit,
where students and faculty had access to hospitals. In 1869, a
private residence in Ann Arbor, 50 miles from Detroit, was
converted into a hospital with 20 beds. The clinical faculty
presented patients for demonstration to students, but no
wards, operating rooms, or classrooms were available. When
state legislators were asked to subsidize the teaching hospital,
they replied, "W hy should the people be taxed to educate
doctors?" (7).
American medicine was still influenced after the Civil War
by the French clinical school, which fostered skepticism of
scientific knowledge in clinical practice. James B. Angell, Pres
ident of the university from 1871 to 1891, encouraged ad
vanced teaching and research at the medical school through
Victor Vaughn, a biochemist and, later, its dean. Vaughn, who
had studied bacteriology with Koch in Germany, recruited
strong basic scientists to the school. Older members of the
medical faculty bitterly opposed the new appointments, even
though they established a curriculum that was scientifically
based. A new university hospital was opened in Ann Arbor in
1891. It consisted of two buildings, one for homeopathic and
the other for allopathic medicine (Fig. 1).

Neurosurgery at the University of Michigan

FIGURE 1. The University Hospital, 1891.

EARLY N EU R O SU R G ER Y : THE M AX PEET ERA
Neurosurgery began at the University of Michigan with
Max Minor Peet in 1920. The subspecialty flourished under
him, gaining a reputation for clinical and educational excel
lence. Peet earned his medical doctorate from Michigan in
1910 and then interned at Rhode Island General Hospital for
2 years after completing a fellowship in research medicine at
the University of Pennsylvania. He became Assistant Chief
Surgeon at the Philadelphia General Hospital in 1914. While
at the University of Pennsylvania, Peet undertook basic reJ £ | f!
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UGURE 2. The University Hospital, 1925, designed by Albert Kahn, father of Edgar Kahn, M .D., who was Chief of
Neurosurgery from 1949 to 1969.
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Frederick Coller then led the new Department of Surgery.
He was particularly interested in the graduate training of
surgeons and instituted a nonpyramidal training program in
which a resident spent 3 years in general surgery after intern
ship, with an additional 2 years in specialty training if desired.
Coller promoted continuing education for surgeons through
out the state and nation.

search in pathology and hematology. His major collaboration,
however, was with Charles H. Frazier, who was beginning to
specialize in neurosurgery at that time. They studied hydro
cephalus in dogs by plugging the aqueduct with gauze and
measuring cerebrospinal fluid formation rates, concluding
that it was an active process unaffected by venous occlusion
or carotid clamping. Because methylene blue injected into the
enlarged ventricles appeared slowly in the lymphatic system
and phenophthalein rapidly appeared in the urine, they con
cluded that most of the absorption was through venous chan
nels (7, 8).
Peet returned to Michigan in 1916 as an instructor of sur
gery. Some neurosurgical procedures, including section of the
sensory root of the trigeminal nerve for tic douloureux, were
done by general surgeons at that time. Peet had learned the
procedure from Frazier. Eventually, his expertise prevailed,
and he performed more than 1000 of these operations during
his lifetime (26). It is said that he took no more than 7 minutes
from the skin incision to the exposure of the sensory root by
the subtemporal route. As did Walter Dandy, Peet sectioned
the 9th nerve for glossopharyngeal neuralgia. These opera
tions were performed in the sitting position, with anesthesia
provided by chloral hydrate enemas.
Peet reported the results of subdural hematoma evacuation
in infants in 1932 (25). He selected patients with large heads
who presented with a normal facial expression and a flat
percussion note over the cranium. Four of his nine patients
survived after operation, an improvement of outcome for that
time.
Peet performed his first operation for craniopharyngioma
in 1925. He reported 51 consecutive cases in 1949 and asserted
"if firm adhesions have not been formed between the tumor
and adjacent vital structures, removal is possible and some
times surprisingly simple" (24). Twenty-five of his 51 patients
had complete excision of the tumor; 12 survived, despite the
absence of steroid supplements. The operative mortality for
craniopharyngioma was often related to postoperative hyper
thermia (11). The results of his clinical acumen, supplemented
only by cranial x-ray, air studies, unpredictable anesthesia,
and crude instruments, were remarkably good, and his stat
ure grew.
Peet had become interested in intractable pain from malig
nancy during his training with Frazier. Together with William
Spiller, a pathologist and neurologist, Peet and Frazier
worked out the course of pain fibers in the spinal cord. Peet
began performing cordotomy at the university hospital in
Ann Arbor in 1921, reporting his first 19 cases 5 years later.
His procedure involved insertion of a pointed scalpel into the
lateral spinothalamic tract of the upper thoracic cord to a
depth of 4.5 mm anterior to the dentate ligament, emerging 2
mm anterior to the ventral root, thus transecting most of one
quadrant of the spinal cord.
The surgical treatment of hypertension was of chief interest
to Peet. His first sympathectomy, in 1933, was based upon
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observations that stimulation of the sympathetic nervous sys
tem caused arteriolar constriction in the kidneys and subse
quent hypertension. Thus, bilateral retropleural supradia
phragmatic sympathectomy, including section of the greater
splanchnic nerve, most of the lower dorsal sympathetic gan
glia, and the lesser and least splanchnic nerves, was devel
oped (27). Lighted retractors were used. Peet was expeditious,
using only 1 hour to complete the procedure bilaterally. By
1949, he had accumulated over 2000 cases, obtaining signifi
cant long-standing blood pressure reduction in many pa
tients. The introduction of low-salt diet in 1942 and the use of
ganglionic blocking agents shortly thereafter marked the end
of early surgical procedures for hypertension.

N EU R O SU R G ER Y IN EV O LU T IO N : THE ED G AR
KAHN ERA

FIG U R E 3. Max Minor Peet (left) and his student and col
league, Edgar Adolph Kahn, 1932.

Kahn continued to perform retrogasserian rhizotomies, but
the procedure was gradually replaced by percutaneous elec
trocoagulation techniques and microvascular decompression.
For the management of brain abscess, he m ade a small tre
phine opening over the site of the acute process, injected
Thorotrast, and followed the migration of contrast in the
abscess by x-ray to the bone opening where it could be re
sected or reaspirated (14). With the advice of endocrinologists,
Kahn improved surgical outcomes for craniopharyngioma
when steroids became available (11, 45). Having noted the
absence of sweating in heat stroke and failure of high tem
peratures to respond to external cooling, Kahn managed hy
perthermia with intravenous infusions, thus correcting the
underlying dehydration and hypernatremia (46). He pro
posed the dentate ligament syndrome, basing it on stress
analysis after improving a patient with anterior cord compres
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Edgar Adolph Kahn was born in Detroit, August 17, 1900,
the son of Albert Kahn, a noted industrial architect and engi
neer. He attended the Phillips Andover Academy and the
University of Michigan. After graduation from the University
of Michigan Medical School, Kahn spent a year at the Univer
sity of Vienna and then interned at the University of Michigan
in 1925. Impressed with Peet's dedication to patients and
surgical skill, Kahn began assisting Peet on neurosurgical
cases as a student. He later became the first neurosurgical
resident to work with Peet in 1926 (Fig. 3). Excerpts from a
diary that Kahn started in 1930 reflect the ups and downs of
neurosurgery at that time with unflinching candor, including
the technical details, difficulties, poor results, high mortality,
and occasional brilliant outcomes of patient care in those days
(17).
Kahn spent several months with Foster Kennedy in neurol
ogy at Bellevue Hospital in New York City and later spent his
sabbatical at Queen Square in London. He returned to Mich
igan after 3 years in the European Theater of World War II
with the university hospital unit. He became chief of neuro
surgery after Max M. Peet's death in 1949 (7, 31).
Although Kahn continued much of the work begun by Peet,
he set the stage for further advances in neurosurgery at Mich-

igan by two significant changes: he created a research labo
ratory, and he invited Elizabeth C. Crosby, Ph.D., to collabo
rate in neurosurgical conferences, rounds, and operative
procedures. Crosby was a skilled teacher and neuroanatomist
with the ability to depict and articulate the difficult concepts
of neuroanatomy (5, 6). Together, Kahn and Crosby wrote
many scientific articles. Their book, Correlative Neurosurgery
and Neuroanatomy , was unique and remains a classic (20).
Many medical and graduate students from other schools came
to Ann Arbor for the courses offered by Crosby, and more
than 40 earned Ph.D. degrees working with her (23).
Kahn possessed a remarkably prescient vision of the future
of neurosurgery. Although he was not a bench researcher, he
was open to new ideas and encouraged his faculty and resi
dents to explore new approaches in the laboratory and in the
operating room. He urged his faculty to develop specific
interests, acknowledging his own shortcomings and lack of
interest in certain areas that he nevertheless recognized as
important. Thus, central nervous system trauma became a
major focus for Kahn's successor, Richard C. Schneider, and
stereotactic and functional neurosurgery became major foci
for his student and colleague, James A. Taren.
Faculty and residents did anatomic research under Cros
by's guidance. Hypoglossal-facial and hypoglossal-spinal ac
cessory nerve anastomoses were used at that time to correct
facial palsies that often resulted after acoustic neuroma resec
tions. In an attempt to understand the exact mechanism for
successful functional recovery, these nerves were cross-su
tured in primates. The resulting shift in cortical locus dis
pelled the concept of a fixed cortical localization for motor
function (23). In addition, many clinical and neuroanatomic
correlations for pain, behavior, and motor disorders were
established in the Crosby laboratory (38).
Kahn modified the cordotomy technique presented by Peet
by rotating the spinal cord 90 degrees before cutting the
spinothalamic fibers (18, 19). He reported satisfactory results
in all but one of 63 cordotomy cases for intractable pain. Later,
Taren and Crosby devised a more selective percutaneous
cordotomy by physiologically corroborating the target under
local anesthesia before making a lesion. This method avoided
the disadvantages of an open procedure and shortened hos
pital stay (43).

Neurosurgery at the University of Michigan

CORRELATIVE N EU R O SU R G ER Y A N D
NEUROANATOM Y: THE R IC H A R D SC H N EID ER ERA
Richard C. Schneider, who succeeded Kahn as Head of
Neurosurgery in 1969, was born in 1913, the son of a physi
cian (22). He received a B.A. degree from Dartmouth in 1935
and an M.D. degree from the University of Pennsylvania
Medical School in 1939. After training in pathology and sur
gery, he served with the 36th General Hospital Unit in North
Africa and Europe during World War II. He completed his
neurosurgical training at Michigan in 1948. After the death of
Max Peet, Schneider joined the faculty at Michigan (13).
Schneider's article, written in conjunction with Kahn and
Crosby on extradural hematoma of the posterior fossa in 1951,
presaged the correlative approach that characterized the
Crosby, Kahn, Schneider collaborations (39). In that article,
Crosby correlated anatomic pathways with clinical cases of
nvstagmus provided by Schneider (37) (Fig. 4). Central ner
vous system trauma, cerebrocerebellar interactions, and epiIePsv became major interests of Schneider (32, 37, 38). Schnei
der and Kahn produced a seminal series of studies on spinal
lnjury, describing the anterior spinal artery syndrome, the
central cord syndrome, hangm an's fracture, and brain stem

FIG U R E 4. Elizabeth C. Crosby, Ph.D., and Richard C.
Schneider, M .D., 1965.

ischemia secondary to vertebral artery injury associated with
spine fractures. Many of these works were published in the
orthopedic literature (34-36). A much wider readership was
thus informed, and their observations served to change the
management of spinal cord injuries. The classic study of acute
central cord syndrome reviewed published cases of cord le
sions back to 1887 and explained them in neuroanatomic
terms (30).
Schneider's study of football injuries led to the fabrication
of a track and sled for impact studies of laboratory animals.
He concluded that deceleration after linear impact produced
harmful brain movement. Cooperating with coaches and ath
letic administrators at Michigan and nationwide, Schneider
developed one of the earliest pneumatic football helmets (40).
He also investigated the effects of brain lesions on abnormal
movements and tone with Crosby (32). Their work on the
rotational movements associated with vestibular brain stem
lesions later led to his studies on motion sickness associated
with space flight (33). Highly regarded as a teacher and clin
ical investigator, Schneider chaired the department of neuro
surgery until 1979. He retired from practice in 1983 (13).
Based upon periods of study with Gerard Guiot, Lars Lecksell, and Eric Backlund, Taren introduced stereotactic surgery
and transphenoidal approaches to the pituitary to Michigan
and began using P32 instillation for cystic brain tumors (41—
44). Later, Chandler was among the first neurosurgeons to use
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sion by dentate ligament section in 1947 (15). Later, he re
tracted his assertion that dentate transection was helpful (17).
Kahn achieved excellent results in many children with sub
dural hematomas, tumors, and congenital anomalies. Recog
nizing the future importance of pediatric neurosurgery in the
1950s, he sent residents to the Boston Children's Hospital to
study with Frank Ingraham and Donald Matson. As a result,
ventriculoatrial shunting for hydrocephalus and deep hypo
thermia in difficult vascular cases were used at Michigan. At
the suggestion of his wife, Rose Parker, M.D., a professor of
nuclear medicine at Michigan, he pioneered the use of radio
active mercury for the localization of brain tumors (1). Kahn
recognized the value of the operating microscope and, in the
mid-1960s, equipped the laboratory with one that was
mounted on a drill press. He was also an early proponent and
user of air-powered craniotomes. In 1969, Kahn reported that
repair of compound cranial fractures could be satisfactorily
achieved by replacing bone fragments at the time of initial
debridement, contrary to the classical method of total removal
of bone fragments and cranioplasty (2).
In 1964, Glenn Kindt and Saeed Farhat, two of the residents
working with Kahn, began the use of hypertensive agents to
combat vasospasm causing hemiparesis. Kindt and co-work
ers pursued the investigation of vasospasm in the laboratory,
and Farhat and Schneider did the same in clinical cases. Kindt,
along with John McGillicuddy and Ted Keller (two other
residents), later studied the addition of hypervolemia to hy
pertensive techniques to reverse vasospasm and ischemic se
quelae. Pritz, Giannotta, Keller, and other trainees at Michi
gan later correlated increased cardiac output with improved
cerebral blood flow during acute ischemia, scientific works
that contributed to the rationale for hypervolemic-hyperten
sive therapy for vasospasm after subarachnoid hemorrhage
(9,10, 21, 28).
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intraoperative ultrasound for brain tumor and arteriovenous
malformation localization (3), and McGillicuddy developed
sophisticated peripheral nerve reconstructive surgery.
Quality clinical care and teaching continued to be the hall
marks of neurosurgery at Michigan through the 1980s. Taren,
McGillicuddy, and Chandler (all trainees of this residency
program) were joined by Julian T. Hoff as Section Head in
1981. Hoff was trained by a friend of Kahn, Bronson S. Ray,
who was a resident with Harvey Cushing from 1930 to 1931
(29). Since that time, basic and clinical research and further
subspecialty growth have been encouraged, enabled by addi
tional faculty recruitment, two endowments, and the estab
lishment of the Crosby Neurosurgical Research Laboratories.
A new hospital, with state-of-the-art facilities, was opened in
1986, replacing its predecessor of 60 years (Fig. 5).

THE PRESENT PRO G RA M
Goal

Program structure
Resident training at the University of Michigan now re
quires 7 years. The 1st year is devoted to fundamental clinical
skills in a straight surgery internship in the Department of
Surgery. No more than 1 month of that 1st year is spent in the
subspecialty of neurosurgery, allowing maximum exposure to
the broad discipline of surgery, including a substantial
amount of critical care medicine. Six years of neurosurgery
ensue, including 43 to 46 months of clinical neurosurgery, a
comprehensive outpatient experience, 18 months of research
activity in either a single block or two divided blocks of time,

Patients
Patients are referred to the University of Michigan Medical
Center from throughout the state and region. Most are ini
tially seen in the outpatient clinic, where more than 11,000
visits occur per year. In addition, admissions to the hospital
from other facilities or through the active emergency room are
resources for patients.

The medical center
The University of Michigan Medical Center is located in
Ann Arbor, Michigan, a city of 150,000 people, including
40,000 students. Ann Arbor is 50 miles from the city of Detroit.
Despite the relatively small size of the city, the Medical Center
complex is large because of the referral system that has de
veloped over the years.

Hospitals

FIG U R E 5. The University of Michigan Hospitals, 1986.

The Medical Center consists of several hospitals, including
the main hospital for adult patients, the Charles S. Mott
Children s Hospital, the Kellogg Ophthalmologic Hospital,
and the Maternal C hild Health Care Center. In addition, the
Ann Arbor Veterans Administration Medical Center, a mile
from the university complex, provides inpatient and outpa
tient neurosurgical care in close collaboration with the uni
versity staff.
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The primary goal of the training program at the University
of Michigan Medical Center has remained unchanged since its
inception in 1920. That goal is to teach each of its trainees to
safely and competently practice neurosurgery. A second goal
is to foster an appreciation of the art and science of the
specialty, so that each resident will be prepared to pursue
either a private or an academic practice when his or her
training is finished.

3 to 6 months of neurology experience, 3 months of neuropa
thology, and 2 months of neuroradiology training.
Typically, the beginning neurosurgery resident spends the
first 12 to 18 months as a junior resident at the University of
Michigan Medical Center on the adult service. The first rota
tion in the 1st year is 2 months of neuroradiology. Research,
neurology, and neuropathology ensue in later years. A
6-month period of pediatric neurosurgery is included, as well
as senior level clinical work for 12 to 18 months. The final
rotation is 12 months as Chief Resident, with 6 months at the
Veterans Administration Hospital and 6 months at the Uni
versity of Michigan Medical Center.
Training consists of learning by doing, with graded respon
sibility in a progressive fashion. Faculty members participate
in every operation and consult on every case in the outpatient
department and emergency room. Thus, the resident can ex
pect a faculty member to serve as "co-surgeon" throughout
the training period.
The case loads are equally distributed throughout the years
of clinical neurosurgery training. Thus, beginning residents
operate as frequently as do senior and chief residents. Typi
cally, junior residents participate in lumbar spine surgery,
surgery for hydrocephalus, muscle and nerve biopsy, and
craniotomy for trauma. Mid-level residents perform surgery
for cervical spine disorders and brain tumors (usually gliomas
or metastatic tumors). Chief residents operate for aneurysms,
benign tumors, and complex spine problems. At the conclu
sion of training, each resident in this program has repaired 35
to 40 aneurysms, resected 75 brain tumors, and performed
numerous spine operations, including stabilization proce
dures with instrumentation.

Neurosurgery at the University of Michigan
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Faculty
There are currently nine full-time faculty neurosurgeons,
five full-time research scientists, four faculty m em bers hold
ing joint appointments in other departments, and five clinical
faculty members (Table 1). The current Head of the Section of
Neurosurgery at the university hospital is Julian T. Hoff, M.D.

(Fig- 6).
Residents
Residents are selected from a large pool of applicants
through the National Resident Matching Plan for N eurosur
gery. They are chosen based upon their academic record, test
scores, recommendations, outside interests, and personal in
terviews.

Medical school curriculum
FIG U R E 6. The faculty, 1993 to 1994. Front row; left to
right: Chandler, Taren, Hoff, Muraszko. Back Row , left to
right: M cGillicuddy, Ross, Papadopoulos, Betz, Sagher. (D ick
inson is not shown.)

Elective time for a month during the 4th year is also available.
Usually, 10 to 15 students take this option during the year;
most are interested in careers in neurosurgery.

TABLE 1. Faculty of the Section of Neurosurgery
Professor

Associate Professor
Assistant Professor

Joint Appointment Faculty

f linical Faculty

Assistant Research Scientist

Research Investigator
Adjunct Research
Investigator

Julian T. Hoff, M.D.
A. Lorris Betz, M.D., Ph.D.
W illiam F. Chandler, M.D.
John E. M cGillicuddy, M.D.
James A. Taren, M.D.
Stephen M. Papadopoulos, M.D.
Lawrence D. Dickinson, M.D.
Karin M. Muraszko, M.D.
Donald A. Ross, M.D.
Oren Sagher, M.D.
James A. Brunberg, M.D.,
Neuroradiology
Harry S. Greenberg, M.D.,
Neurooncology
Jonathan D. Trobe, M.D.,
Neuroophthalmology
Gregory P. Graziano, M.D.,
Orthopedic Surgery
Paul D. Croissant, M.D.
Saeed M. Farhat, M.D.
Steven E. Swanson, M.D.
Steven L. Ondra, M.D.
Geoffrey M. Thomas, M.D.
Steven R. Ennis, Ph.D.
Richard F. Keep, Ph.D.
Phillip E. Kish, Ph.D.
Guo-Yuan Yang, M.D., Ph.D.
Kevin R. Lee, M.D.
Gerald P. Schielke, Ph.D.

Research
The Crosby Research Laboratories currently occupy 4000
square feet in two buildings. The primary focus of the labo
ratories is brain edema and brain ischemia. A second focus is
brain tumor biology. Five neuroscientists are involved in full
time research activity, headed by A. Lorris Betz, M.D., Ph.D.,
the Crosby-Kahn Research Professor. In addition to labora
tory research, clinical projects are encouraged, currently fo
cusing on epilepsy, immunotherapy for malignant brain tu
mors in childhood, peripheral nerve pathology in diabetes,
spinal cord injury, the inflammatory response to subarach
noid hemorrhage, and the brain edema response to topical
thrombin. Clinical research on cerebrovascular disease and
traumatic brain injury is also underway in the 10-bed Neuro
Intensive Care Unit.

Grant support
The laboratories are currently supported by extramural
sources, including grants from the National Institutes of
Health, the American Heart Association, the March of Dimes,
and the Association for Brain Tumor Research and from in
tramural sources of the Medical Center.

Endowments
The Section has two endowments and one bequest to sup
port research activities. The Richard C. Schneider Professor
ship is held by Julian T. Hoff, M.D., and the Crosby-Kahn
Research Professorship is held by A. Lorris Betz, M.D., Ph.D.
The Smith Family bequest assures continued support for re
search training in the future.
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The neurosurgery faculty is involved in medical school
teaching at the 2nd, 3rd, and 4th year levels of the curriculum.
Didactic lectures and seminars are provided for 2nd-year
medical students as they enter the neuroscience portion of the
schedule. During the 3rd year, students may select 1 month of
neurosurgery from the 3-month period assigned to the De
partment of Surgery for teaching. About half the students in
each class of 170 spend a month on the neurosurgery service.
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Subspecialization

THE PR O G R A M 'S PRO D U C T
Over the past 20 years, about one-third of the trainees from
this program have chosen academic careers and two-thirds
have pursued private practice of neurosurgery. An increased
emphasis on clinical and basic research throughout the past
decade may modestly change that ratio. The goals of the
program will not change, however, and will continue to em 
phasize both investigative and clinical skills, which serve the
practicing and academic neurosurgeon equally well.
Trainees of this program are either certified by the Ameri
can Board of Neurological Surgery or are in the process of
becoming certified. On completion of training, they become
members of the Edgar Kahn Society, an alumni group formed
to honor the former Head of the section.

THE PH ILO SO PH Y OF THE PRO G RA M
This program is devoted primarily to resident education. It
features close mentoring of trainees by experienced neurosur
geons and researchers, progressive responsibility, and the
nurturing of the clinical skills and judgment that are necessary
for safe and competent neurosurgery. The process depends
upon bright and eager students as raw material, effective and
knowledgeable faculty as mentors, abundant patients willing
to undergo treatment in a teaching institution as subjects,

FU TU RE PLANS A N D C O N C ER N S
Adjustments to the curriculum must be periodically made.
The retention of the basic principles of surgery and the scien
tific foundations of the specialty will becom e increasingly
difficult as societal pressures demand shorter training periods
and more cost-effective delivery of patient care. Research
involvement by neurosurgery residents will be threatened by
shorter training periods and reduced research funding. All
neurosurgery training programs, including the one at Michi
gan, face these challenges.
Received, December 9, 1994.
Accepted, February 7, 1995.
Reprint requests: Julian T. Hoff, M.D., Taubman Health Care Center,
Room 2128, Box 0338, 1500 E. Medical Center Drive, Ann Arbor, MI
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REFERENCES
1. Brinkman CA, Wegst AV, Kahn EA, Chandler WF: Brain scanning
with mercury2,)Mabeled neohydrin. J N eurosurg 19:644-651,
1962.
|
2. Carrington KW, Taren JA, Kahn EA: Primary repair of compound
skull fractures in children. J N eurosurg 18:91-97, 1960.
3. Chandler WF, Knake JE, McGillicuddy JE, Lillehei KO, Silver TM:
Intraoperative use of real-time ultrasonography in neurosurgery.
J Neurosurg 57:157-163, 1982.
|
4. Chandler WF, Schteingart DE, Lloyd RV, McKeever PE, IbarraPerrez G: Surgical treatment of Cushing's disease. J Neurosurg
66:204-212, 1987.
5. Crosby EC: The application of neuroanatomical data to the diag
nosis of selected neurosurgical and neurological cases. J Neuro
surg 7:566-583, 1950.
6. Crosby EC, Humphrey T, Lauer EW: Correlative Anatomy of the
Nervous System. New York, MacMillan, 1962.
7. Davenport HW: Fifty Years o f Medicine at the University o f Michigan,
1891-1941. Ann Arbor, University of Michigan Press, 1986.
8. Davenport HW: University o f Michigan Surgeons 1850-1970: Who
They Were and What They Did. Ann Arbor, University of Michigan
Historical Center for Health Sciences, 1993.
9. Farhat SM, Schneider RC: Observations on the effect of systemic
blood pressure on intracranial circulation in patients with cere
brovascular insufficiency. J Neurosurg 27:441-445, 1967.
10. Giannotta SL, Raisis JE, McGillicuddy JE, Kindt GW: The effect of
temperature on cerebrovascular resistance and cerebral metabo
lism in the primate. J Surg Res 25:105-110, 1978.
11. Gordy PD, Peet MM, Kahn EA: The surgery of the craniopharyn
giomas. J Neurosurg 6:503-517, 1949.
12. Hoff JT, Chandler W F , McGillicuddy JE: Developm ent of neuro
surgery at the University of Michigan. J Neurosurg 77:962-963,
1992.
I
13. Hoff JT, Farhat SM, McGillicuddy JE: Richard C Schneider MD:
1913-1986. J Neurosurg 66:159-160, 1987.
14. Kahn EA: The treatment of encapsulated brain abscess. JAMA
108:87-91, 1937.

Neurosurgery, Vol. 37, No.

1995

Downloaded from https://academic.oup.com/neurosurgery/article-abstract/37/1/114/2812991 by Univ. of Michigan Law Library user on 08 November 2019

Because the faculty is large and its members have diverse
interests, subspecialization within the section has occurred
naturally over the years. There is currently expertise in spinal
surgery, including stabilization (Papadopoulos, McGilli
cuddy), a comprehensive epilepsy program that is interde
partmental with the Department of Neurology (Ross), and a
cranial base program with the Department of Otolaryngology
and Head and Neck Surgery (Ross, Hoff, Sagher). Multidisci
plinary pediatric brain tumor clinics are regularly held, re
flecting the current interest of the Division of Pediatric Neu
rosurgery (Muraszko). Stereotactic radiosurgery has been
developed using linear accelerator methodology in collabora
tion with the Department of Radiation Oncology (Ross). A
multidisciplinary Brain Tumor Board meets weekly for the
management of ongoing cases. The University Medical Center
is a Level I trauma center, requiring close cooperation with all
surgical disciplines in the management of traumatic injuries
(Dickinson, Hoff, Papadopoulos, McGillicuddy). Neurosur
gery for pain and movement disorders, which is a long
standing interest of the surgeons at Michigan, continues to
thrive (Taren). Cerebrovascular surgery is state-of-the art,
including interventional neuroradiology (Chandler, McGilli
cuddy, Dickinson). Peripheral nerve surgery is abundant and
sophisticated, particularly for brachial plexus reconstruction
(McGillicuddy). Finally, a neuroendocrinology team devoted
to the management of pituitary disorders has been assembled,
including members of the Division of Endocrinology and
Metabolism of the Department of Internal Medicine (Chan
dler) (4).

state-of-the-art facilities as the setting, and a curriculum, in
cluding both clinical and research activity, designed to foster
progressive responsibility as the framework.

Neurosurgery at the University of Michigan
15 Kahn EA: The role of the dentate ligaments in spinal cord com 
pression and the syndrome of lateral sclerosis. J Neurosurg 4:191—
199, 1947.
16 Kahn EA: Obituary: Max Minor Peet 1885-1949. J Neurosurg
6:265-268, 1949.
17. Kahn EA: Journal o f a Neurosurgeon. Springfield, Charles C Tho
18.
19.
20.
21.

22.
23.

24.
25.

27.

28.

29.
30.
31.
32.

33. Schneider RC, Crosby EC: Motion sickness: Part I— A theory.
Aviat Space Environ Med 51:61-64, 1980.
34. Schneider RC, Kahn EA: Chronic neurological sequelae of acute
trauma to the spine and spinal cord: Part I— The significance of
the acute-flexion or “tear-drop" fracture-dislocation of the cervi
cal spine. J Bone Join t Surg Am 38:985-997, 1956.
35. Schneider RC, Kahn EA: Chronic neurologic sequelae of acute
trauma to the spine and spinal cord: Part IV— Problems pertain
ing to the treatment of retained foreign bodies. J Bone Joint Surg
Am 41:457-462, 1959.
36. Schneider RC, Knighton R: Chronic neurological sequelae of acute
trauma to the spine and spinal cord: Part III— The syndrome of
chronic injury to the cervical spinal cord in the region of the
central canal. J Bone Join t Surg Am 41:905-919, 1959.
37. Schneider RC, Calhoun HD, Crosby EC: Vertigo and rotational
movement in cortical and subcortical lesions. J Neurol Sci 6:493516, 1968.
38. Schneider RC, Crosby EC, Bagchi BK, Calhoun HD: Temporal or
occipital lobe hallucinations triggered from frontal lobe lesions.
Neurology 11:172-179, 1961.
39. Schneider RC, Kahn EA, Crosby EC: Extradural hematoma of the
posterior fossa. Neurology 1:386-393, 1951.
40. Schneider RC, Reifel E, Crisler HO, Oosterbaan BG: Serious and
fatal football injuries involving the head and spinal cord. JA M A
177:362-367, 1961.
41. Taasan V, Shapiro B, Taren JA, Beierwaltes WH, McKeever P,
Wahl RL, Carey JE, Petry N, Mallates S: Phosphorus-32 therapy of
cystic Grade IV astrocytomas: Technique and preliminary appli
cation. J Nucl Med 26:1335-1338, 1985.
42. Taren JA, Kahn EA: The surgical relief of intractable pain. J
Neurosurg 19:116-121, 1962.
43. Taren JA, Davis R, Crosby EC: Target physiologic corroboration
in stereotaxic cervical cordotomy. J Neurosurg 30:569-584, 1969.
44. Taren JA, Guiot G, Derome P, Trigo JC: Hazards of stereotaxic
thalamectomy: Added safety factor in corroborating x-ray target
localization with neurophysiological methods. J Neurosurg 29:
173-182, 1968.
45. Tytus JS, Seltzer HS, Kahn EA: Cortisone as an aid in the
surgical treatm ent of craniopharyngiom as. J N eurosurg 12:
555-564, 1955.
46. Wolfman EF Jr, Coon WW, Kahn EA: The recognition and man
agement of severe hypertonicity of the extracellular fluid associ
ated with cerebral lesions. Surgery 47:410-416, 1960.

A N N O U N C EM EN T

Electronic Mail Address
Neurosurgery is pleased to announce an electronic mail address for communication with the
Editorial Office, on the Internet system. This account will be checked frequently and
may be used for any correspondence, including reviews. The address to use is as follows:
NEUROSURGERY-JOURNAL@HSC.USC.EDU

N e u ro su rg e ry , Vol. 37, No. I, Ju ly 1995

Downloaded from https://academic.oup.com/neurosurgery/article-abstract/37/1/114/2812991 by Univ. of Michigan Law Library user on 08 November 2019

26.

mas, 1972.
Kahn EA, Peet MM: The technique of anterolateral cordotomy. J
Neurosurg 5:276-283, 1948.
Kahn EA, Rand RW: On the anatomy of anterolateral cordotomy.
J Neurosurg 9:611-619, 1952.
Kahn EA, Bassett RC, Schneider RC, Crosby EC: Correlative N eu
rosurgery. Springfield, Charles C Thomas, 1955.
Keller TS, McGillicuddy JE, LaBond VA, Kindt GW: Volume
expansion in focal cerebral ischemia: The effect of cardiac output
on local cerebral blood flow. C lin N eurosurg 29:40-50, 1981.
Kline DG: Richard C Schneider: The making of an academic
neurosurgeon. Surg Neurol 32:255-257, 1989.
Lin L: Elizabeth Crosby: Laying the Foundations o f Neuroscience— The
Research News, Division of Research Development and Administration.
Ann Arbor, University of Michigan Press, 1983, vol XXXIV.
Peet MM: Pituitary adamantinomas: Report of three cases. Arch
Surg 15:829-854, 1927.
Peet MM, Kahn EA: Subdural hematoma in infants. JA M A 98:
1851-1856, 1932.
Peet MM, Schneider RC: Trigeminal neuralgia: A review of 689
cases with a follow-up study on 65% of the group. J Neurosurg
9:367-377, 1952.
Peet MM, Woods WW, Braden S: The surgical treatment of hy
pertension: Results in 350 consecutive cases treated by bilateral
supradiaphragmatic splanchnicectomy and lower dorsal sym pa
thetic ganglionectomy. JA M A 115:1875, 1940.
Pritz MB, Giannotta SL, Kindt GW, McGillicuddy JE, Prager RL:
Treatment of patients with neurologic deficits associated with
cerebral vasospasm by intravascular volume expansion. N euro
surgery 3:364-368, 1978.
Ray BS: As I Remember It. New York, privately published, 1990.
Schneider RC: A syndrome in acute cervical spine injuries for
which early operation is indicated. J N eurosurg 8:360-367, 1951.
Schneider RC: Edgar A Kahn, MD, 1900-1985. J Neurosurg 64:
167, 1986.
Schneider RC, Crosby EC: Interplay between cerebral hemi
spheres and cerebellum in relation to tonus and movement. J
Neurosurg 20:188-198, 1963.

121

