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Orthopedics

An Analysis of 511 Open Fractures at
Hennepin County General Hospital*

Ramon B. Custilo, M.D., t Lee A. Simso, M.D.,t

Rodney T. A. Nixon, M.D., § Ernest Ruiz, M.D.,~'

and \\Talter Indeck, ~1.D.**

Uhe primary objective in the management of an open
fracture is the prevention and eradication of wound sepsis. In
adequate surgical care at the time of the initial debridement
can result in a potential culture medium for
bacterial growth.

A review of the literature reveals that
wound infection varies from 10 to 2.5% in
open fractures and remains an ever present
problem.

An analysis of 511 open fractures from
1955 to 1966 at Hennepin County General
Hospital (formerly Minneapolis General
Hospital) was undertaken to evaluate our
methods and results of treatment with par
ticular interest to the incidence of infection.

The standard treatment consisted of (1) Ramon B. Gustilo

adequate debridement and copious irriga-
tion, (2) massive doses of antibiotics (chlormycetin and peni
cillin) before, during and after surgery, (3) primary closure
whenever possible, (4) avoiding primary metallic fixation when
possible.

*From a report to the Staff Meeting of University of Minnesota Hospitals on De
cember 8, 1967

tClinical Assistant Professor, Department of Surgery, Hennepin County General
Hospital

:j:Instructor, Department of Surgery, Hennepin County General Hospital
§Medical Fellow Specialist, Department of Surgery, Hennepin County General

Hospital
~Instnlctor, Department of Surgery, Hennepin County General Hospital
**Clinical Associate Professor, Department of Surgery, Hennepin County General

Hospital
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METHOD OF STUDY Al\'D RESULTS

These cases were analyzed by charte reyiews and by letter
followup from the patients' who ~ere transferred to private care.
reviews and by letter followup from the patients who were
transferred to private care.

A total of 455 patients with 511 open fracture comprises
this series. Fractures of the phalanges, skull, scapula, spine,
sternum and pelvis were excluded from this study. Fifty per
cent of these patients had associated injuries involving intra
abdominal organs, major blood vessels, pelvis, chest and skull.
Approximately 65% of these injuries were the result of car or
motorcycle accidents or pedestrian injuries. Gunshot wounds
and industrial accidents formed only a small percent of the
total. Comparing the number of cases of open fractures from
1961 to 1966 with the six-year period from 1955 to 1960, there
was an increase of 90%.

Four hundred and eleven (80.43%) of the open fractures
were followed until soft tissue healing was present or for at
least a period of one month. Three hundred and eighty (74.36%)
were followed until complete bony union was obtained. The
time from the moment of injury to the operating room averaged
five hours during the period from 1955 to 1960 and three hems
during the period from 1961 to 1966. The longest lag for the
patient to be brought to the operating room was 12 hours. The
average age of all cases was 4.5 years, and the majority of the
patients were males.

The bones most frequently involved were tibia (45.8%),
followed by femur (12.5%), radius, ulna (11.3%), carpals and
metacarpals (7.3%), malleoi (6.3%), tarsal, metatarsal (4.5%),
humerus (3.1%), hip (2.1%), clavicle (.04%), and elbow (2.4%).

There were 33 (6..5% gross infection rate) of the series that
developed postoperative infection. At one month in their post
operative course, 8.05% of the patients exhibited evidence of
infection. There were 21 (5.11%) deep infections and 12
(2.19%) superficial infections.

Thirty-one of 33 cases had cultures obtained of the draining
wounds. Nineteen of the 31 cultures revealed staphylococcus
coagulase positive, three E coli, two gram negative rods, one
gram positive rod, one aerobacter, and five came back "nega
tive." Because of the predominance of positive cultures of
staphylococcus infection, a combination of drugs such as Peni
cillin and Oxycillin or Methcillin were chosen as a better com
bination than Penicillin and Chloromysetin. Even though five
draining wounds showed negative cultures, they were classified
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as "infected" open fractures because of the clinical course, ap
pearance of the wound, and nature of the drainage. These five
cases, however, were all superficial in type. Sensitivity studies
were done on all pathogenic bacteria recovered and antibiotic
programs changed as indicated.

Primary Mctallic Fixation

One hundred and twelve fractures were fixed primarily
during the initial surgical treatment, and infection occurred in
11.6%. Of 299 fractures treated without primary metallic fix
ation, the incidence of infection was 6.9%. It should be noted,
however, that few of the cases with primary metallic fixation
were absolutely indicated because of the severity of the injury
and associated neurovascular complications.

To analyze further this particular problem, we studied in
detail the tibia and femur open fractures. When primary metallic
fixations were done because of associated neurovascular injuries
or severe soft tissue injuries these cases were excluded. Tibial
and femoral shaft fractures treated by open method were also
excluded.

There were 144 patients with open tibial fractures treated
b~' cast alone or with Steinman pins above and below the frac
ture site. There were six deep infections (4.16%) and four super
ficial infections (2.79%). There were four skin sloughs that re
quired that skin grafting be done. Primary metallic fixation
was used in 29 patients. The deep infection rate was 20.7%
(6 patients). Two patients had skin slough and required skin
grafting. Fixation devices used were Lottes nail (11 patients),
screws (10), Rush Rod (.5), and Eggers plates (4).

There were 30 open femoral shaft fractures treated by the
conservative method of proximal tibial skeletal traction. One
developed superficial infection. Primary metallic fixation was
used in 18 patients. Three patients (16.6%) developed deep in
fection. One case resulted in a disarticulation.

Fixation divices used were 10 intramedullary nails (Schnei
der, Kuntscher), five plates, two Rush Rods, and one long
Jewett.

Opcn method versus primary closurc

Of the 42 open fractures treated by initial debridement and
secondary closure 21.43% became infected. We cannot criticize
the "delaved" closure program on the basis of an increased in
cidence of infection because these cases also represented the
most severeh' contaminated or extensive injuries. When primary
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closure of a wound becomes a very real technical challenge,
we certainly feel that there may be open fractures that cannot
be closed primarily. However, from 1961-1966, there were only
11 open fractures not primarily closed in comparison to 31 open
fractures left open from 1955-1960. In 369 primary closures
there were only 24 (6.5%) subsequent infections.

The rate of infection in the series during the period from
19,55 to 1960 was 10.99% and was 4.14% in the period from
1960 to 1966. We feel that this decreased incidence may be
attributed to six factors: (1) Organizing a routine after the
patient's admission and thus decreasing the period from injury
to operative treatment to three hours, ( 2) massive doses of
antibiotics before, during and after surgery, (3) copious irriga
tion of wounds using an average of 14 liters of normal saline,
(4) primary closure whenever possible, (5) primary metallic
fixation only when absolutelv necessary and, most important,
(6) the training of residents to perform more thorough de
bridement of the contaminated and devitalized tissues.

Fracture healing in open fractures

Of 375 open fractures followed to completion of fracture
healing 22 (5.78%) developed nonunion and required bone
grafting for eventual union. Of the 22 nonunions 13 (7.5%)
were in the tibia, four (8.5%) in the femur, three (7.3%) in the
radius and ulna, one in the humerus and one in the medial
malleolus.

Because of the large number of tibial fractures, these cases
were selected for study of fracture healing. The average rate of
fracture healing irrespective of the type of fracture was 26.0
weeks (12 to 44).

Deaths

There were 29 deaths (6.3%) of 455 patients. Seven died
within 24 hours and 12 patients died within three days. The
deaths were related to other associated injuries of the skull,
cardiopulmonary system and pelvis. Only one death could be
remotely related in infection of the open fracture and a sub
sequent septicemia. The triad of skull, pelvis and extremity
injuries indicated a very bad prognosis. One patient died sud
denly in the outpatient department six weeks after removal of
the cast, apparently from massive pulmonary emboli.

SUMMARY

Four hundred and fifty-five patients with 511 open frac
tures were treated at Hennepin County General Hospital from
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1955 to 1966. The methods of treatment and results were
analyzed and 411 or 80.43% of the open fractures were followed
to soft tissue healing and 380 fractures or 74.36% were followed
to complete fracture healing. The infection rate in the last 5
veal'S was 4.14% b\· the treatment methods described.. .

Why yaH are bam and u;hy you are living depend
entirely on u;hat you are getting alit of this Icorid
and lchat yOIl are giving to it.

-OSCAR HAMJ\IEHSTEI:-'- II
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Radiation Therapy

Intrathecal Radionuclides for the
Treatment of Brain Tumors*

Giulio J. D'Angio, M.D.,t L~'le French, M.D.,t
Stephen A. Kieffer, M.D.,§ and Emmanuel F. Stadlan, M.D.~

Certain tumors originating in the central nervous system
(eNS) disseminate via the circulating cerebro-spinal fluid
(CSF). This tendency to establish superficial secondary growths
on the lining surfaces of the brain and spinal cord is especially
marked in tumors originating in the posterior fossa of children,
notably the medulloblastoma. This tumor is radioresponsive, and
it has become standard therapy in many centers to irradiate
the entire CNS of patients harboring this neoplasm. Only limited
success is attained when this treatment regimen is followed; ex
ceptionally, 40% five year survival is achieved although more
commonly 70 to 75% of patients with this tumor die before the
fifth post-treatment year.

Better survival data would be predicted if higher doses
could be delivered to the CNS with safety, but tolerance of the
normal structures is a limiting factor. Doses delivered from ex
ternal radiation sources to insure complete destruction of tumor
cells are likely to cause irreversible damage to the brain and
spinal cord.

It might be possible to completely destroy the implanted
tumor if a two-step approach were adopted: (1) Radiotherapy
from external sources given in dosage sufficient to reduce the
size of metastatic nodules, followed by (2) the introduction of
short-range beta-emitting radionuclides intrathecally.

*From a report of the Staff Meeting of University Hospitals on 1\Jarch 8. 196H.
Supported in part by V.S.P.R.S. grants CA 0.5190 and CA 08832, and by a re
search grant from the Graduate School of the University of Minnesota.

tProfessor and Head, Division of Radiation Therapy and Nuclear Medicine, Uni
versity of Minnesota

+Professor and Head, Division of Neurosurgery, University of Minnesota

§Assistant Professor, Department of Radiology, University of Minnesota; Scholar
in Radiological Research, James Picker Foundation

~Assistant Professor, Division of Neurology, University of Minnesota

A complete list of references is availahle from the authors.
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Thus, the bulk of the lesion is reduced by the one treatment,
and the other gives supplementary radiation to only the surface
layers, thus sparing the brain and spinal cord.

Preliminary experiments in dogs using colloidal radioactive
gold (l98-Au) were conducted in collaboration with the Depart
ments of Neurosurgery and Pathology at the University of Min
nesota. Radiogold was introduced intraventricularly in dogs. In
vivo and post-mortem examinations reveal that the radiogold:
( I) can be distributed uniformly throughout the subarachnoid
space, (2) leaves the CSF promptly and is deposited on the
surface of the leptomeninges within a matter of hours, and (3)
an annular or circumferential distribution is achieved.

Animals followed for about one year showed no gross neuro
logical deficit that could be attributed to the radiogold itself.
Histopathologic examination of dogs sacrificed at various inter
vals after the procedure showed a variably intense proliferative
and inflammatory change in the leptomeninges. No pathological
changes were encountered in the nervous parenchyma.

\Vith this information in hand together with preliminary
work done by Kerr and his co-workers and by Lewis, the follow
ing regimen is now being investigated at the University of Min
nesota.

Patients with proven medulloblastoma, ependymoma, and
other tumors that seed via the CSF are studied myelographically
in the postoperative period. This is done routinely because sur
prisingly large metastases can be present with remarkably few
clinical signs and symptoms. \Vhen the myelogram demonstrates
a tumor nodule, a bolus of "pantopaque" is left within the sub
arachnoid space. Radiation therapy of the entire CNS is started,
and the patient is fluoroscoped once or twice weekly to assess
tumor response. A total dose of 3500 rads is delivered to the
entire CNS over a period of three weeks. This is supplemented
by 1500 rads given to the posterior fossa in an additional I),

weeks. Myelographic defects usually disappear with this dose;
should there be any residual, supplementary doses are delivered
to the local area until the bulk of the tumor is no longer visible.

Radiogold is then administered intrathecally. Children under
six years of age receive 10 millicuries (mCi), those up to 12 years
of age receive 12 mCi, and those 13 years of age or older are
given 15 mCi of radiogold. The patient is positioned appropri
ately to promote the cephalad flow of the radiogold and the
patient is monitored by external radiation detectors to assure
even distribution of the radionuclide.

Patients without initial myelographic defects are treated in
similar fashion except that the pantopaque is removed totally
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at the completion of the roentgenographic study.
Treatments are repeated at six weekly intervals for a total

of three treatments. It is estimated that 15 mCi given to patients
of adult size delivers no less than 3000 rads at a depth of 0.1
mm. from either surface of the subarachnoid space, while the
dose at 1 mm. depth is about 1/10 of that value.

Fifteen patients have been treated in this way, and a total
of 23 courses of radiogold administered. Only minor complica
tions have been encountered. The most usual of these is a fever
which may be as high as 102 0 F. or more. Secondary problems
are usually transitory and disappear in a day or two.

The usefulness of intrathecal radiogold for such other condi
tions as leukemic involvement of meninges, a common complica
tion of acute leukemia, is being explored.

Preliminary results have been encouraging; for example, pro
longed control has been actieved in patients with known drop
metastases from the medulloblastoma.
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Pathology

The Pathology of Intravenous Narcotism*

John 1. Coe, M.D.t

Within recent years there has been an increasing inci
dence of narcotism in many urban and some suburban areas.
While Hennepin County was essentiall~' free of any serious prob
lem for years, there has recently been an astonishing increase
in the number of drug addicts treated at the General Hospital

for a wide variety of reasons connected with
their addiction. These include thrombophle
bitis, septicemia, serum hepatitis, psychotic
behavior, attempted suicide, mental evalua
tion following asocial or criminal acts, and
severe withdrawal problems.

In most epidemics, a certain number of
the patients die, and these comprise an in
dex of the severity of the disease. In the
years 19.56 through 196.5, there were no
deaths recorded in the coroner's and medi
cal examiner's records directly attributable
to intravenous narcotism. Two deaths oc

curred in 1966 and five in 1967. The general statistics and prin
cipal autopsy findings of these seven cases are given in Table 1.

Since no narcotics can be demonstrated in the tissues in
over 60% of the cases, diagnosis of death from intravenous nar
cotism depends on an evaluation of the scene where death oc
curred and the autopsy findings. A presumptive diagnosis is
made in any sudden unexpected death of a young adult who
shows evidence of numerous past intravenous injections. These
are manifest by old needle marks in the ante cubital fossae and
evidence of old perivenous scarring. A probable to positive
diagnosis is established by evidence of a fresh needle puncture

*From a report to the Staff :Meeting of University of Minnesota Hospitals on Jan
nary 19, 1968.

tAssociate Professor, Department of Pathology. University of Minnesota, and
Director, Department of Pathology. Hennepin County General Hospital, Minne
apolis, Minn.
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characterized by perivascular hemorrhage at the injection site,
narcotics at the scene (frequently in a homemade syringe be
side the body or still inserted in the vein) and characteristic
pulmonary and liver pathology in tissue sections.

The gross character of "narcotic lungs" is one of increased
heaviness due to varying degrees of pulmonary edema and
hemorrhage. Microscopically, there is marked congestion and
edema with variable alveolar hemorrhage and macrophage in
filtration. In the majority of cases there is an acute and/or
chronic granulomatous arteritis. In the acute form, small intra
venous fibrin thrombi are noted in which refractile crystaloids
can be identified. In the more chronic condition perivascular
granulomas are noted. These are composed of foreign body
giant cells in which crystalloid needles or slightly basophilic
spherical masses are seen. These have been identified as talc
and starch granules. They represent the foreign material with
which the pure narcotic is "cut" or the filler used by drug com
panies in other pharmaceuticals such as pyribenzamine that may
be taken in cortjunction with the narcotic. The presence of either
acute or chronic pulmonary foreign body arteritis is considered
positive evidence of intravenous narcotism since its presence
has not been seen by the author nor described in the literature
in any other condition.

The liver pathology, while not specific, is frequently striking.
Grossly the organs appear normal, but microscopically there is a
variable portal infiltration of leucocytes. In some cases only a
few portal triads are involved, the infiltration is mild, and the
cells are exclusively lymphocytes. In the majority the entire
process is much more severe with many scattered portal areas
involved by a heavy infiltration of white blood cells in which
neutrophils may be prominent although lymphocytes and plasma
cells predominate. Hepatic cell degeneration and portal fibrosis
are not seen in this series but are described in the literature.
Th etiology of this chronic hepatitis remains in doubt with evi
dence both for and against a viral etiology advanced in the
literature.

The mechanism of sudden death in many of these addicts
remains obscure. In two cases, (ME67-1047, ME67-1051) there
was probably too much drug administered since pure uncut
Methadone was being used for the first time by the addicts. In
the remainder, drug overdosage seems unlikely since all were
chronic users. Death in these cases probably represents an acute
right heart failure secondary to an increased pulmonary arterial
pressure from the narcotic vasculitis, or an anaphylactoid reac
tion occurring at the time of each victim's terminal "trip".
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- ACUTE DEATHS FROM !1'iTRAVE1'iOUS ;\IARCOTISM
.;,:,
L"-'

Case

,-_______Lllllgs____-------, ~__~ ____I.icl"

Age Sex Race Narcotic* Gross f\,ficro8copics Gross Microscopies

19 M W Unknown Weight: 1975 gm. Acute vasculitis. Weight: 1350 gm. Severe C.P.C. t
Severe congestion. A few granulomas. Chronic passive Mild patchy portal

congestion. infiltrak.

27 \[ \[ex. Unknown Weight: 950 gm. Congestion. Weight: 2600 gm. Patchv mononude-

\[od. congestion. Normal. ar po;tal infiltrate.

21 F W \[orphille Weight: 1250 gm. Perivascular Weight: W50 gm. Patchv mOllonucl,'-

Congestion and granulomas. Normal. ar portal infiltrate.

edema.

:39 \1 W Heroin Weight: 1260 gm. Perivascular Weight: 2050 gm. \[inimal fattv

Congestion and granulomas. Normal. metamorphosis

edema. Heavy portal infil-
trate.

19 \1 W DilalHlid W,'ight: 1300 gm. Severe congestion Weight: 1900 gm. 1"'avy portal infil-

Congestion amI and patchy edema. Normal trate.

edema.

21 \1 W \Iethadone Weight: 1850 gm. Congestion. Weight: 2500 gm. Heavy portal infil-

Sc'v.'re congestioll Perivascular Normal. trate.

and edema. granulomas.

20 M W Methadone Weight: 1750 gm. Congestion. Weight: 1900 gm. Hem'\- portal infil-

Severe congestion Perivascular Normal. trate.
and edema. granulomas.

*Represents the narcotic taken tprminaHy. All victims were tChronic passive congestion.

known to have used a variety ()f narcctics during their lifetime.



Experimental Biology

The Mechanism of Action of
Carcinogenic Aromatic Amines*

Helmut R. Gutmann, M.D., t Sandra B. Galitski, M.S.!
and Yul Yost, M.S.§

J(ecent exidence, mainly from the laboratory of the Millers
at the McArdle Laboratory of the University of Wisconsin, has
indicated that the carcinogenicity of certain aromatic amides,
such as N-2-fluorenylacetamide, may be due to the metabolic
conversion of the amide to the corresponding arylhydroxamic
acid. Thus, N-hydroxy-2-fluorenylacetamide, which was isolated
by Cramer, Miller and Miller from the urine of rats dosed with
N-2-fluorenylacetamide, was at least as carcinogenic for the rat
as the parent amide. These findings led these workers to con
clude that metabolic N-hydroxylation is the critical biochemical
reaction which activates the amide to a carcinogen. However,
the question as to which of the two compounds, the administered
amide or the metabolite, is ultimately accountable for the initia
tion of neoplasia remained a difficult one to resolve since both
compounds were almost equally carcinogenic for a variety of
animals and since N-hydroxy-2-fluorenylacetamide was rapidly
reduced, by animal tissues, to N-2-fluorenylacetamide. The con
cept of the essential role of N-hydroxylation for the carcinogeni
city of aromatic amides has been subjected, in this laboratory,
to a rigorous test. A relativelv large number of noncarcinogenic
or, at most, weakly carcinogenic arylamides has been N-hy
droxylated synthetically and the biological activity of the re
sulting hydroxamic acids or hydroxylamines has been compared,
in the rat, with the activity of the parent amides. In general,
previously inactive or weakly active arylamides containing the
fluorene or biphenyl nucleus were converted to highly potent

*From a report to the Staff Meeting of University of Minnesota Hospitals on
January 26, 1968. Presented by the Society for Experimental Biology and Medi
cine. This work was done at the Laboratory for Cancer Research, Minneapolis
V.A. Hospital, Minneapolis, Minn.

tProfessor of Biochemistry, University of Minnesota and Minneapolis V.A. Hos
pital

:j:Fonner Associate Scientist in Biochemistry, University of 1.finnesota

§Former Associate Scientist in Biochemistry. University of Minnesota
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carcinogens by synthetic N-hydroxylation. The first noncarcino
genic compound which was converted to a carcinogen in this
fashion was N- (7-hydroxy-2-f1uorenyI) acetamide. This phenol
is the major urinary metabolite of N-2-f1uorenylacetamide. Its
lack of carcinogenicity, established by oral feeding, was con
firmed when the compound was injected intraperitoneally to
the young female rat at a level of 4.5 mg/lOOg of bodyweight
3 times weekly for one month. In contrast, the arylhydroxamic
acid, N-hydroxy-(7-hydroxy-2-f1uorenyl)acetamide, derived from
the phenol by synthetic N-hydroxylation and administered at the
same dosage and by the same route as the phenol, gave a .50%
incidence of mammary adenocarcinomas. Prolonged administra
tion of N- (7-hydroxy-2-f1uorenyl) acetamide, by the oral or in
traperitoneal route, did not result in the urinary excretion of the
arylhydroxamic acid in amounts detectable by paper chroma
tography. These results indicated that N- (7-hydroxy-2-f1uo
renyl) acetamide is not carcinogenic for the rat because of the
inability of this species to N-hydroxylate the administered com
pound metabolically. In a further test of the N-hydroxylation
hypothesis, a virtually non-carcinogenic analogue of N-2-f1uo
renylacetamide, N-2-f1uorenylbenzamide, was converted by syn
thetic N-hydroxylation to the arylhydroxamic acid, N-hydroxy-2
f1uorenylbenzamide. In contrast to the parent amide, this hy
droxamic acid gave, on intraperitoneal injection at a level of
4..5 mg/IOO g of bodyweight 3 times weekly for one month, a
100 and 75% incidence of intraperitoneal sarcomas in the female
and male rat, respectively. Metabolic experiments with 14C_

labeled N-2-f1uorenylbenzamide gave no indication for the for
mation of N-hvdroxv-2-f1uorenvlbenzamide in vivo. These re
sults supporteci the ~onclusion 'that the lack of activity of N-2
f1uorenylbenzamide is due to the inability of the rat to convert
this aromatic amide to an active molecule by metabolic N-hy
droxylation. It seems very likely that the carcinogenic activity
of any given aromatic amide for any given animal species is
determined by the presence, in the tissues of the host, of an
enzyme (or of enzymes) capable of activating the administered
amide by metabolic N-hydroxylation. Tests of the carcino
genicity of N-hydroxy-2-f1uorenylbenzamide in which the arylhy
droxamic acid was administered to the rat by gastric intubation
revealed that the majority of the neoplastic lesions induced by
this compound were located in the upper part of the gastro
intestinal tract. The evidence indicates that this arylhydroxamic
acid, whether administered orally or intraperitoneally, exerts its
activity primarily at or near the site of application. This observa
tion suggests that N-hydroxy-2-f1uorenylbenzamide is capable of
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initiating the neoplastic process without additional metabolic
transformation.

Further extensive tests of the comparative activities of aryl
amides and of the svnthetic arvlhvdroxamic acids or arvlhv
droxylamines derived ~ from the ,lryl;mides have fully confii'med
the view that N-hydroxylation confers a high degree of biologi
cal activity on an inactive or weakly active amide. Thus, the
two position isomers of N-hydroxy-2-fluorenylacetamide, N
hydroxy-I-fluorenylacetamide and N-hydroxy-3-fluorenylaceta
mide, proved to be active carcinogens, though of unequal po
tency, while the corresponding parent amides were weakly ac
tive or inactive. Similarly, the inactive sulfonamide, N-2-fluo
renylbenzenesulfonamide, was converted by synthetic N-hy
droxylation to N-hydroxy-2-fluorenylbenzenesulfonamide, an
arylhydroxylamine of very high carcinogenic potency. The major,
and perhaps only, restriction to the principle of the essentiality
of N-hydroxylation for carcinogenic activity appears to be a
requirement for a certain critical size of the aryl moiety. Thus,
neither the arylhydroxylamine, N-benzoylphenylhydroxylamine,
nor the arylhydroxamic acid, N-hydroxy-acetanilide, displayed
biological activity. The chemical mechanism which underlies the
carcinogenicity of these arylhydroxamic acids is not understood
and is presently under study in several laboratories.
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Expanding Medical Education in Minnesota

MALCOLM Moos, President

University of Minnesota

Few domestic subjects have been the object of more intense
concern across the nation in recent vears than the need for
expanding facilities for training additional doctors, dentists,
nurses, and the technicians to meet the demands of the explod
ing para-medical services. This concern is shared bv the Univer
sitv and the State of Minnesota.

Several years ago the Hill Famil~' Foundation, at the request
of the Board of Regents, established a study of Health Man
power needs in the upper Midwest. On the basis of this stud\'
and our own planning studies, the University presented a Health
Science Development Program to the 1967 Legislature that
called for increasing enrollment in health science programs from
about 3000 students to 4800. Under this plan medical classes
would be explanded from 160 to 200 and dental classes from
110 to 1.50. \Vith the Legislature's support as expressed in ap
propriations for land acquisition and general planning we are
proceeding to develop preliminar~' architectural plans,

Last month we reviewed our development program before
two legislative committees studying the feasibility of establishing
a second medical school in the state. We stressed the Regents'
and administration's judgment that the interests of the state
could be best served if priority is given to the fulfillment of our
contemplated development program in order to: (1) meet the
need for additional physicians as quickly as possible; (2) increase
the number of practicing family physicians; and (3) maintain
and improve the quality of performance of the University's pro
grams in health sciences.

\Ve also expressed our belief that additional medical educa
tion facilities would be required. We took a position, since sup
ported by formal action of the Board of Regents, that planning
and implementing such programs and facilities could best be
accomplished under the direction of the Regents.

\Ve now anticipate that we will be asked to appear before
these legislative committees in 1968 to explain in greater detail
the kind of planning procedures we would employ and the kind
of alternatives likely to be discussed for the provision of ad
ditional facilities. One would be a second medical school under
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the Board but administered independently of the existing school.
If our planning leads to a decision that a second medical school
should be administered separately from the present College of
Medical Sciences, the Regents would be prepared to serve as
a policy board for this new school. So doing we could assure
coordination of the missions, standards, and programs of the
two schools.

Planning might also lead to a decision to restructure the
entire design for medical education in the state by locating pro
grams in the basic medical sciences at one or two sites, while
establishing two, three, or four clinical colleges at distributed
locations. Under such a plan a two-year program in the basic
medical sicences could be concentrated, as it now is, on the
Twin Cities campus of the University, or could be augmented
by the development of a second such program at another loca
tion. Two-year clinical colleges could be placed at several loca
tions with hospital settings. Each college could be prepared to
emphasize a particular kind of clinical experience for prospec
tive physicians. This hypothetical pattern of distribution is used
to illustrate the nature of a "multi-centric" approach to expand
ing medical education facilities. Actual decision on the number,
location, and missions of the distributed centers would need to
follow thorough planning.

Minnesota is known in the United States and throughout the
world for the leadership it has shown in the Health Sciences.
Given the uneasiness that exists regarding future patterns of
health care and the programs for training health professionals,
we have an unprecedented opportunity to provide further evi
dence of our leadership potential.

(Reprinted from the ~h."rNESOTAN, Dec. 1967, employee
pllbliclition 0/ thl:' Ullicersity of Afitmcsofa)
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Four New Trustees Elected

Mr. Lehr

Four new members have been
elected to the Board of Trustees
of the Minnesota Medical Foun
dation. The :34-member Board
is responsible for overall plan
ning and development of the
work of the foundation, which is
solelv devoted to the University
of Minnesota Medical Schoo!.'

Beginning four-year terms on
the Board in October, 1967,
were Mr. Harold Van Every,
Mr. Lewis W. Lehr, Mr. Earl
E. Bakken, and Dr. Charles
Neumeister.

Mr. Van Every

Mr. Van Every, c.L.U., is
district agent for Bankers Life
Co. in Minneapolis, and a 20
year veteran of the life in
~urance business, during which

which time he has won the Million Dollar Round Table award
16 times and the National Quality Award 19 times.

Mr. Van Every is past presi
dent of Big Brothers, Inc. of
Minneapolis, and the University
of Minnesota "M" Club. He
lettered in football and basket
ball at the University, and won
the Big Ten Conference Medal,
most valuable Minnesota pla~'er,

and All Big Ten honors in foot
ball in 19:39. He played two
years of professional football
with the Green Bay Packers.

Mr. Van Every spent five years
years in the U.S. Air Corps dur
ing World \Var II, was shot
down over Germam' and spent
a year in a German POW camp.
He is 49 years old, married,
and has two children.
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Mr. Lewis W. Lehr has served
as manager of 3M Co.s Medical
Products Division since 1962,
and formerly managed the re
search laboratory which pro
duced 3M's first medical pro
ducts. He is presently responsi
ble for product development
and clinical evaluation, and pro
duction and marketing of 3M
health products.

A native of Elgin, Neb., Mr.
Lehr is a chemical engineering
graduate of the University of
Nebraska. He served in the
Army, and joined 3M in 1947.
Mr. Lehr and his wife and four
children live in Roseville, Minn.

Mr. Bakken Mr. Earl E. Bakken is presi-
dent and chairman of the Board

of Directors of Medtronic, Inc. of Minneapolis. He was co
founder of the firm in 1949 which developed the first external,
wearable, battery-operated pacemaker, and is an electrical
engineering graduate of the University of Minnesota.

Mr. Bakken, 43, is active with Lutheran Deaconess Hospital
and the Minneapolis Medical Center. He lives with his wife and
four children in New Brighton, Minn.

Dr. Charles Neumeister, 52,
is a proctologist practicing in
Minneapolis, and a native of
Hopkins, Minn. He is current
president of Blue Shield of Min
nesota, and treasurer of the
Minnesota State Medical Associ
ation.

After graduation from the
Medical School in 1948, Dr.
Neumeister interned at Minne
apolis General Hospital, and
later took a surgery residency
there. He was certified in proc
tology in 19,54. A member of
Nu Sigma Nu Medical Frater
nitv he lives at 6654 Parkwood
Ro~d, Minneapolis, Minn., with
his wife, Eunice. Dr. Neumeister
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AlumNi /Votes
• 1918

Donald McCarthy was given the Distinguished Service Award
of the Minnesota State Medical Association for his contributions
as president of the Association, which post he held in 1963. Dr.
McCarthy joined the Minnesota Department of Health in 1965
upon retirement from the U.S. Veterans Administration and 19
years of service in the area. He was a clinical faculty member
in internal medicine at the Medical School for 42 Years.

• 1924
Ejvind P. K. Fenger was winner of the 1967 Herman Klein-

man Au.:ard of the Minnesota Tuberculosis and Health Associa
tion, for outstanding leadership and service in research or treat
ment of tuberculosis or respiratory diseases. Dr. Fenger is di
rector of tuberculosis services for the Minnesota Department
of Health, and has deyoted his career to TB and pulmonary
diseases.

• 1929
Capt. James R. Kingston, M.C., USN, was awarded the 1967

Gorgas Medal by the Association of Military Surgeons. Capt.
Kingston was honored for excellence in the
practice of preventive medicine and his re
search in respiratory diseases. He is on
duty with the Office of ="Javal Research,
W,{shington, D.C. The Gorgas Medal
honors the memory of former surgeon gen
eral \Villiam C. Gorgas, whose work in
preventiYe medicine was essential to con
struction of the Panama Canal.

James E. Perkins, managing director of
the National Tuberculosis Association, New
York City, was elected preSident of the

Capt. J. R. Kingston
International Union Against Tuberculosis.

A career TB fighter, he was recipient of the University of Min
nesota's Outstanding Achievement All.:ard in 1951.

• 1930
U. Schuyler Anderson is now chief surgeon in the outpatient

department at Minneapolis V.A. Hospital (Ft. Snelling). For 4)~

years he was chief of surgery at the Fargo, N.D. V.A. Hospital.
His new home address is 6450 York AYe. S., Minneapolis 55435.

• 1934
Pierre J. Nyvall was recently given a testimonial dinner for

his dedicated medical service to the communit,· of Lacey Town
ship, New Jersey. He has practiced there 28 ~'ears, and lives in
Barnegat, N.J.
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• 1937
Arnold H. Dysterheft, McNary, Ariz., is current president of

the Arizona State Medical Association.

Jules O. Meyer has been appointed assistant medical director
of the Northwestern Mutual Life Insurance Co., Milwaukee,
Wis.

• 1943
James T. Brennan, who has been associated with the Armed

Forces Institute of Pathology, was named the Matthew]. Wilson
Professor of Research in Radiology, University of Pennsylvania
School of Medicine.

• 1945
Capt. Robert M. Drake, M.C., USN, has

been named scientific director of the Amer
ican Registry of Pathology at the AFIP,
Washington, o.c. Capt. Drake will head
a cooperative enterprise in medical research
and education involving the AFIP and the
civilian medical profession.

• 1946
David W. Molander, an internist with

the Park Medical Group in New York City,
lectured on malignant lymphomas and leu
kemias at the Medical Congress held Oct. 12 - 15, 1967 in Santo
Domingo, Dominican Republic. He was decorated with the
Order of Cristobal Colon, by President Belaguer, at a reception
held at the National Palace.

Art Aufderheide of Duluth is off in Februarv on a new assault
on the North Pole via snowmobile (see Oct., '1967, MEDICAL
BULLETIN). He will report again for the MEDICAL BULLE
TIN in a subsequent issue.

• 1950
Arvid J. Houglum was recently appointed St. Louis County

(Minn.) Health Officer. He succeeds Dr. Mario Fischer, who re
tired July 15, 1967, and who passed away earlier this month.
Dr. Houglum had practiced 11 years in Lake Park, Minn. before
obtaining the M.P.H. degree from the University of Minnesota
in 19605. He is married and has four children.

• 1952
Elliott B. Springer was elected president of the Medical Staff

of City of Hope Medical Center, Duarte, Calif., for 1968. He
is associate director of its department of Diagnostic Roentgen
ology.
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• 1954
Joseph R. Jannach was promoted to associate professor of

pathology at University of Miami School of Medicine, Miami,
Fla. He has been on the faculty at Jackson Memorial Hospital
there since 1961.

• 1956
William A. Foley recently passed clinical pathology boards

and is now practicing pathology at Abbott and Deaconess hos
pitals in Minneapolis. He teaches at the University and was
formerly a staff pathologist at Minneapolis V.A. Hospitals.

• 1960
Loren A. Anderson is now at the Laboratorv of Parasitic

Diseases, N.I.H., Bethesda, Md. studying schistosome strains
for about a year, as part of his tropical medicine training at
Tulane Universitv. He will ultimatelv be associated with the
World Health 0;' Pan American Health Organization. Loren
says Mark Haferman, (Med. '60) is working in radiology at the
N.I.H. clinical center.

James Garber recently completed his internal medicine resi
dencv at the Mayo Graduate School of Medicine, and is now
asso~iated in practice with the Olmsted Medical Group, Roch
ester, Minn.

• 1961
Charles L. Murray completed his military service last Juh

and is now practicing with the Geisinger Medical Center, Dan
ville, Pa. His address is RD4, Danville, 17821.

• 1963
Adolf H. Walser has completed his militar~' service and is

now a resident in internal medicine at the Mavo Graduate
School of Medicine, Rochester, Minn. .

• 1964
Ralph W. Bergstrom, Jr. joined Leland Christenson (Med.

',57) in general practice in Maple Plain, Minn., about 40 miles
west of Minneapolis. Ralph completed Navv service in 1967.
The Bergstroms now have three children.

Paul L. Eneboe, Jr. is serving with the U.S. Public Health
Service in Bethel, Alaska, under the Alaskan Native Medical
Service.

Gary R. Feigal is now associated in practice at Lake City,
Minn. with Drs. Bailey and Sontag. Gary has been serving in
the Navv recentlv in California.. .

John W. Karrow is now associated in practice with the Gran
ite Medical Center at Granite Falls, Minn.
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Allen W. Moberg was married Aug. 5, 1967 to Ann Louise
Johnson of Wayzata, Minn. Their address is now 520 Huron
St. SE, Minneapolis. Allen is a resident in surgery at University
Hospitals. His wife is employed by the University.

Jon L. Stolte was a Christmas visitor at the Medical School.
He is now halfway through a surgery residency at Pontiac
General Hospital, Pontiac, Mich.

James J. Tiede is now a resident in internal medicine at the
Mayo Graduate School of Medicine, Rochester, Minn.

• 1965
Lt. John A. Berger is now a general medical officer at the

Twin Cities Naval Air Station. After discharge in 1969, he ex
pects to return to his neurology residency at University of Min
nesota Hospitals, where he has completed a year's work.

Capt. J. Michael McMillin has received the Army Commen
dation Medal for meritorious service as a battalion surgeon in
Vietnam.

• 1966
Capt. David C. Dahlgren is now with the Army in Vietnam,

c/o Co. D., 9th Med. Bn., 9th Inf. Div., APO San Francisco,
Calif. 96373. Dave is stationed near My Tho in the Mekong
Delta, according to word from his wife,
Merrie. He expects to be there until August.

Roger A. Dreyling is now practicing in
Paynesville, Minn.

David J. Lamusga is now practicing with
the Mora, Minn. Clinic.

Kathleen Kay Simo has begun general
practice in Minneapolis with the South
Medical Clinic, 4310 Nicollet Avenue.

James C. Terrian is now practicing at
Greenbush, Minn., where he will be associ-
ated with Dr. Lloyd Klefstad. Kathleen Kay Sima

Roland Larter has begun general practice in Karlstad, Minn.

• 1967
David Cannom, class president, left his internship at Yale

for a Christmas holiday in Minneapolis, but promptly caught
the flu, along with his wife. Between snifRes, he reported via
telephone that he's staying another year at Yale as a resident
in Medicine.
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AlulHni Den/Its
• 1918

Dr. Clifford T. Ekelund, Pontiac, Mich. Died October 22,
1967 of cancer at Pontiac General Hospital, where he was medi
cal director. He was 74 veal'S old.

• 1963
Dr. Creighton Holstad, Rochester, Minn. Died January 13,

1968 of acute myelogenous leukemia two days before his 31st
birthday. He was a fellow in medicine at the Mayo Graduate
School.' Creighton served two years in the Army ~nd returned
to Mayo in April 1967 to resume his training. He became ill in
November, rallied briefly, but was stricken again in January and
died a week later. Single, Dr. Holstad is survived by his parents,
Mr. and Mrs. Albert Holstad of Aberdeen, South Dakota.

MEMORIAL GIFTS
The Minnesota Medical Foundation acknowledges with

gratitude recent contributions made in memory of:

Earle Abrams

Eleanor Van Dgna

Roger P. Jobes

Dr. George C. Kelso

Sen. Charles W. Root

Clarence Sundwall

Marguerite L. Whaley

Memorial gifts are a thoughtful means of honoring the
memory of a relative, friend, or colleague, Gifts may
be designated for specific purposes. The Minnesota Medi
cal Foundation acknowledge all gifts to both donor and
next of kin.
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University of Minnesota Medical School

CONTINUATION COURSES FOR PHYSICIANS

1968

Feb. 8 -10

Feb. 19 - 21

April IS - 19

April 20

April 29 - May I

May 23 - 25

May 23 -25

Oct. 21 - 25

·Psychiatry

.. Internal Medicine

..... Proctology

..... Trauma

Ophthalmology

Surgery

· Anesthesiology

· Radiology

You and Your Will
Alumni and friends of the Medical School are urged to

name the Minnesota Medical Foundation as a beneficiary in
their will. The following form is suggested:

"1 give to the Minnesota Medical Foundation the sum of
~ dollars, to be used
in its work by direction of its Board of Trustees for the
benefit of the University of Minnesota Medical School."

Funds may be bequeathed for specific purposes. For further
information, contact the Executive Director, Minnesota Medi
cal Foundation, 1342 Mayo Bldg., University of Minnesota,
Minneapolis, Minn. 55455. Telephone: (A.C. 612) 373-8023.



" "'0 '0c. ~

'"'" cm.:
E:E

" -c.. .~

~o
~ c.

.!! "
u '"c
"'C .:

~:E
u

'" til "

MISSING: $20,000.00
Through January 10, 1968, exactly 1,503 members of the Mimw

sota Medical Foundation had contributed $25.00 gifts for its work this
academic year. In other words, about 65% of the Foundation's 2,300
annual members have said "yes" to $25.00 instead of $10.00.

Only 39 actual cancellations of membership have followed the
dues raise. The Board of Trustees is very pleased with the favorable
response. However, 800 members are unheard from. Their potential
joint contribution to the Foundation is $20,000.00.

If you are among the 800, please send your $25.00 gift today. Like
all other funds given the Foundation, the missing $20,000.00 is for
benefit of the University of Minnesota Medical School.

MINNESOTA MEDICAL FOUNDATION
Box 193 - University Hospitals

Minneapolis, Minn. 55455




