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No. 70,

Wednes9=&1 M:al 9_

9:00 .. 11:00 Neuropsychiatry Seminar; J. C. McKinley and Staff; station 60,; wunge,
U. H.

Obstetrics and G1OOcology Conferenoe; J. L. McKelvey S1J,d staff;
Station 54, U. H.

11:00 - 12:00

12:30 - 1:30

12:30 .. 1:30

4:00 .. 5:00

4:00 .. 5:30

4:00 .. 5:30

4:30 .. 5:30

Pediatrics Grand Rounds; I. McQuarrie and Staff; W-205 U. H.

Ophthalmology Wa;rd Rounds; Erlil1g Hanson and Staff; E-534, U. H.

5:00.. 6:00 Roentgen Diagnosis Conference; M. B. Hanson, 515 u. H.

Tuesday, }.By 8_

9:00 - 10:00 Roentgenology-Pediatrics Conference; L. G. Rigler, I. McQuarrie and
Staff; Eustis Am;phitheater, U. H.

Urology Conference; C. D. Creevy and Staff; Main 515 U. H.

. Pathology Conference,; Autopsies; Pathology' Staff,; 104 Ie A.

Physiology-Pharmacology Seminar; Intermodiate Fat Metabolism,; George
Burr; 214 M. H.

Physiological Pathology of Surgical Diseases,; Physiology and Surgery
Staffs; Todd l;mphitheater, U. H.

Monday, Ma~ 7.

9:00 .. 10:00 Roentgenology-Medioine Conferenoe; L. G. Rigler; C. J. Watson am·
staff; T?dd Amphitheater, U. H.

9:00 .. llJ30 Allergy in Dermatology,; Stephen ~stein; W-3l2

9:00 .. 11:00 Obstetrics and Gyneoology Conference; J. L. McKelvey and Staff,;
Interns Quarters, U. R.

12:30.. 1:30 Pathology Sem1na;t''; The Incidence of AuricularF1brillation in
Bacterial Endooarditis; Rogor MODona!d; 104 I.~.

4:00.. Public Health Se~; )imtal Hygiene; Dr. McKinley,; 6th Floor Health
Servioe, Women's Lounge
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11:00 .. 12:00 Pathology-Medicine-Surgery Conference,; Rheumatio Reart Disease with
Mitra], Stenosis; E. T. Bell, C. J. Watson, O. H. Wangensteen and
Staff; Todd Am;phitheater, U. H.

12:30.. 1:30 Pediatrics Seminar; ~athologica1 Conference (Pediatrio Cases);
Dr. Sohmidt,; W-205 U. H.
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12:30.. 1:30 Pl1ysiolog1cal Che:m1st1-y Litera.ture Review; staff; 116 M. H.

4:30.. 5:30 Neuroph;ysioloey Seminar; The Physiology of the Parietal ~be; Helen
Safford; 214 M. H.

Thursda.y, May 10

9:00 .. 10:00 Medicine Case Presentatiaa; C. J. Watson: and Sttiloff; Todd Am,phi'thefl.ter,
U. H.

12:30.. 1:30 Physiological Chemistry; Intermediery Metabolism of Carbohydrates;
Me F. Utter; 116 M. H.

4:00. 5:00 Pediatric Journal Club; Review ot Current Literature;Sta.:f'f;
W-205 U. H.

4:30 - 5:30 OphthalInology Ward Rounds; Erling Hansen and Staff; E-534, U. H.

4:30.. 5:30 Roentgenology setlinar; Hernia of the Diaphragm; Solveigh Bergh;
M-5l5 U. H.

Friday, Mly 11

9:00 - 10:00 Medicine Grand Rounds; C.J. Watson and Staff; Todd 1IJnphitheater, U.H.

10:00 .. 12:00 Medicine Ward Rounds; C. J. Watson and StEU'f; E-214 U. H.

10:30 .. 12:30 otolaryngology Case Studies; L. R. Boies and staff; Out-Patient
otolaryngology Department, U.H.

11:45.. 1:15 University of M:1.nnesota Hospitals General Staff Meeting; The Need
for Physical Therapy in Pediatrics; Alice K. Brill; Powell Hall,
Recreation Room.

1:00.. 2:30 Dermatology and syphilology; Presentation of Selected Cas813 of the
Week; Henry Michelson and Staff; w-206 U. H.

1:30.. 3: 00 Roentgenology-Neurosurgery Conference; H. O. Peterson, W. T• Peyton
and Staff; Todd AIIJ;phitheater, U. H.

J. :B. Johnston Lecture on Neurology; Comparative Neurology and our
Present Knowledge of the Cerobellurn; O. Inrse1l; Museum of Natural
R1Dto17 Auditorium.

SatUJ.:dAY, May 12

8:00.. 9:00 Surgery JournoJ. Club; O. H. W~nsteen and staff; M-515 U. H.

9:00 .. 10:00 Pediatrios Grand Rounds; I. McQuarrie and Staff; Eustis Amphitheater,
U.H.

9:15 .. 10:30 Surgery Roentgenology Conference; O. H. Wangensteen, L. G. Rigler and
Staff; Todd Amphitheater, U. H.

9:00 .. 10:00 Medicine Case Presentation; C. J. Watson and Staff; M-515 U. H.

10:00 - 12:00 M9dicine Ward Rounds; C. J. Watson and Staffj E-221 U. H.
11:30 .. 12:30 Anatomy Seminnr; Tho Relations of the Ventral External Arcuate Fibers

to the Nuoleus Cunoatus and Nucleus Graoilis; A.T.RasmuBaen;226 I.A.



The clinical pioture of actinomycosis
is produoed by , entirely different mioro­
organism: Aotinamyoes {actinOIDY5:£Sis)i
a Staphylococcus (botryomycosis) and
Agti~obacill~ Itgnieteai (actinobacillo­
sis). Botryomycosis and actinobaoillo­
sis occur infr~quent1y in man, but are com­
mon in an1tID.1s. Actinomycoeis occurs fre­
quently in both maIl and an~s. Tna dU-'
ferentiol diagnosis of the conditions af­
fecting an1Jnals is 1I!:g;lortant as it affects
the theory of etiology and the rationals
of' treatment of acti£8tlYCosis in..man. The
studies of Magnusgon 1 Griffith' and
Shehan and. Davisl indicate that only a
fraction of aU of the aniInc.ls w~th a clin­
ical diagnosis of actinomycosis suffer
from the disoase. It follows froIl this

Recently a case of extensive abdominal
aotinomycosis was treated over a period
here during which t1Ine the progress of
the ,disease was arrested, the patient re­
habilitated to a normal life, and possibly
cured. Since the last review of our ex­
perience with the treatment of aci1nomyco­
sis at this hospital 11 years ago , re­
ported that we had. had. no cures of abdom­
inal actinomycosis, we felt that it was
time to re-evaluate the entire problem of
actinomycosis ,in the light of the,oore re~

cent experience with the sulfonamide drugs
and. penicillin as adjuvants in therapy.
We will oorrelate the extensive literature
of the etiology, pathogenesis and trea~­

ment of this disoase and present an anal­
ysis of the results of the treatment of
actinomycosis here at the University of
Minnesota HOspitals.

Clinically, actinomycosis is a chronic
disease affecting man and an1IDa.ls char­
acterized by the formation of granuloma­
tous tumors usually associated with multi­
ple fistulae to the 01 erlying skin. Typi­
cal yellow sulfur-like granules may be
obtained from these lesions which have been
reported to oocur in all parts of the body I

but whioh in man are oommonly aitooted
in tho cervioo-faoial, abdominal or thora­
oio regions.

Introduction

Actinonycosis has a world wide dis­
tribution. Cope3 believed that the num­
ber of reported cases depended upon the
olinioa!4ac~nof the diagnostician.
Sanford believed that the a.pparent
inoreasod incidence of actinonycosis in
tho north central stateo wan duo to more
aocurate di£lgnoses. In an analysis of
670 caeQ~ of nctinonyoosis 1 Sanford end
Voelker' found that the median ago in­
cidenoe fell between 20 and 30 years;
80 per cent of the~nt1ents wore nalesi
envirol:U!lOnt or occupation appeo.red to
be of no significance.

In 1936, wnngenstoen69 wroto that the

that a history of oontact with so-called .'
actinO,Qycotic cattle is of little sig­
nificance etiologically in hUman aotino­
mycosis 1 unless the nature of the dis- '
ease in the animal is conolusively deter­
mined. The value of therapeutic agents
successfully used 1n the treatment of
so-oalled actinaoycotic animals is
questionable when applied in the treat­
m.ent of true aotinomyoosis in man.

History

rn 1877, BollingeJ:'l reponed that
while ox~~ng material from a diseased
jaw bone of a oow, he had found branoh­
ing myoelia which he considered to be
the gaus£ltive agent of the condition.
Harz na.tlBd the orga.nisI:l .Ao.YD9lllYoe~ or
"ray fungus If • At the sana title Israe17
desoribed this Org~~aIl fro~ pathologioal
specimens. PonfioJr' first reoognized
the oo~d1tion clinioally in 1879.
Israel in 1885 reviewed 38 oases of
aotinonycosis and olearly defined the
disease as a clinioal entity. Invost­
igation of the etioiogical ag~nt was
first carried out by Bostroem and by
Wolff and Israell7 •

Inoidenoe and.llli!.tribut~,

The exact incidenoe of aotinomycosis
is not available. In the yeo.;rs 1930 to
1936, the annual nuober of reported
deaths due to the diSea~~)in the United
states wa.s just over 60 • The nunber
of reported deaths has been slowly ris­
ing during the last 25 years, due to
:more accurate diagnosis. The inoidenoe
in Minnesota is shown in Table I.

Fred T. Kolouch, Jr.,
Leonard Peltier

ACTINOMYCOSISu.
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Table I

*Inoluded l.U1der "Total Cases" also.

On the basis of their oxygen require­
nents, the pathogenic actinooycotos nay
bo divided into an aerobic group and
an anaerobic or nioro-aerophilio srouP~4

Using this schene, Waksmn and Henrici
have classified then in the gonus
Aot:1J:101;!Yoes which contains the anaerobic
or nicro.aerophilio organiaosand the
genua necardia which contains the
aerobic organisos. Prior to this, the
classification of theso organisns has
been chaotic.

Tho nomal habitat of the anaerobic
actinonyces is in the oral cavity.
Aerobic actinonyces, widespread in na­
ture, have rarely;~een isol!l.~ed fr~ tlD
nouth~6,27 • Lord ,Ennons2 127,2 and,
Slack ,have isolated pathogenic actino­
nycos fron the tonsils. Davis25, how­
over, has coJ,led attention to the fact
that all tonsillar granul'Os are not

Qrgan1sDS of both genera will produc~

aotinonycos1e in oon. The theory of
Bostroen, that actinoDycosis was pro­
ducod. by an aerobic organisn and that of
Wolff and Israel, that it was produced
by an anaerobic orga.nis~~ve both 'been
sUbBtantiat~~. Naeell.U1d ,Erikson29
and B:Leif,trt have reported pathogenic
strains of aerob1~oact1nooyces. Benbow
Strlth and Gr1tJson ,in reporting two
cases of puloonary actinonycosis due to
aerobic organisI1B, est1tJate that 10% of
thoraoic actinonyoosis is due to aerobic
organistlB. By far the la.rgest share of
actinonycosiS is produced, however, by
anaerobio or nicro-aerophl1ic actinomyces.

on grains and grasees and in water.
Several species are pathogenic for
plante (potato soab). Only avery BIllall
ninority of these .organ1sI1B are patho­
genic for nan and'aninals.

It waS Naeslund's tcpressian that the
. anaerobic actinonyces were associated

with actinonycosis related to the gastro­
intestinal tract, While aerobic infec­
tions were nost connon 1n the ohest or
in oases with ~8tastatic foci of infec­
tion. Erikson has shown that h'U:t1aIl
strains of anaerobic actinaoyces foro
rough colonies, show greater polyoorphisn,
al1d possess. greater powers of femonta­
tion than the bovine strains which are
snooth colony for.t::!S.

.. 4
4
4
2
4
;
4
6
8
;
2

10(a)
2(b)
8
8
3
4
4-
2
6
2
:5
5

;
1
1
o
2
7

14
17
20
19

Out-of-state Deaths
.- Caees* --..- -_.-

5 caeea with first sympto~ prior
to 1953 .
1 case with first synptacs prior
to 19;4

(a)

(b)

Year ' Total Caees

lm--~-~---

192; 5
1924 4
1925 2
1926 7
1927 5
1928 6
1929 8
1930 8
1931 ;
1932 .2
1933 9
1934 1
1935 11
19;6 11
1937 7
1938 7
1939 4
1940 10
1941 25
1942 22
194; ;0
1944 28

nest significant problen relating to
aotinoDyoosis was the problen of its
etiology. This problen has slowly begun
to resolve i teelf ttwough the ensuing
years.

Actino~is Casos and. ])oaths
reported to

Minnesota Depa.rtoent of Health
(1922-1944, inClusive)

The aotinaoycetes are Grao positive
nioro-organisDa characterized by the fom­
ation of a r.JYceliUJ:!l4~r network of branched
f11axJents. WakStlaIl considered then to
be an independent group of organisI:!S
closely related to tho baoteria which had
adopted- a fungus-like fQrm....~ growth. The
actinaoycetos are2 ,~2,'i" closoly ro­
lated to tho tubercle bacillus, the diph_
theroid bacilli and the leprosy bacillus.
The mnbers of this group live in the eoil,
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The relationship of dental caries tQ
actinomycosis was first noted by Lord~',
who stated that under certain conditions
persons with carious teeth are liable to
develop actinomycosis. 4fXhausen 8 and
Sullivan and Goldaworth have noted
that the acute form of facial actinomyco­
sis not infrequently follows exodontia.
Isra.el reports a case (cited by Ne.eslund'~,
in which pulmonary actinomycosis ~~llowed

aspiration of a tooth. Colebrook and
Robinson37 have reported cases of actinQ­
mycosis of the extremity following trauma
from the teeth of an adversary•

The close relationship between dental
sepsis and cervicofacial acyinomycosia is
clearly seen in Table II which is an
analysis of 38 cases of actinomycosis from
the university of Minnesota Hospitals.

Cervico-
facial' 15 14

Lingual "! 2

Abdan1nal 14 6 8 2

Thoracic 1 2

Minor traUma1 inflammation associated
with root abscesses or axodont1a may
afford the opportunity for the actino­
myces to become active. Access to the~

gastro-intestinal tract is made easy
by the constant swa.llowing of saliva.
Here there is a close correlation be­
tween appendicitis and diverticulitis
and'the onset of actinomycosis. Acti­
nomyces may reach the bronchial tree
by aspiration of oral contents or from
the air through the respiratory tract •.
That aspiration is the moat common route'
of infection is shown by the high per­
centage of anaerobic organisms in pul­
monary actinomycosis. Aerobic infoc­
tions 1 whon they occur, are most common
in the lung so that infection via the
respiratory tract cannot be ignored.
The precipitating factor in producing
any of these infections is as yet un­
known.

Successful reproduction at the dis­
ease in animals is difficult. S1mul­
aneous implantation of foreign bodies
or the addition of other micro-organisms
to produce mixed infections have failed
to increase the positive results. The
role of A~tin91ac+ll~ actinOmlC!eum~
~tans is unknowuI; Axhausen: .
stresses the role of pyogenic c~§ci in
initiating the disease, wright ob­
served that o~y a minority of cases he
studied seemed to be pure infections.
The disease, however I has been produced
in ~5:rnalB with pure cultures • Naes­
lund believed that mixed infections
were of significance only in producing
a more rapid spread of the infection and
a grcat~~ infla.mmatory response. ­
Henrici and his group considered
allergic sensitization to play a role in
the development of progressive actino­
~cosis.

"~athology.

The pathology of aotinOmYcosis has
been well descr1bed3,46,4"(~ H1stologi­
cally the les10nsrepresent a ohronic
stlPPurative process. The organisms may
appear as arad.ia1lyarranged mass of
branching mycelia surrounded by a collec­
tion of polymorphonuclear leucocytes ,
small ,.ro1JIld cells ,and Inononuclears on
the periphery-of which. 1sa marked fibro-

Table..-.ll.
Num- Dental Appen: Right-'--Divar'':

.ber Sepsis dic!. Lo~er ticuli
tis Quad. tis

Abscess

nctinonycotic. Actinonycee have been iso­
la.ted fron pyorthea pus; dental SCUl:1;
sal1'Vl1rY calculi; and ~ae cont~~ts of
car1ous3~eoth by Slack '3~rd ,and
Trevett , ROS~£l.1r'IJ at nl ,and Sullivan
and Goldsworth • Using these organism,
the pathologic picture of actinonycosis
has been48roduced in laboro.B§ry a.n~1~3
by Slack· I Bgsobury et 0.1 ,Lord '
and Naeslu:nd~ '. Those organisne found
in the nort1EU tlouth and representing'the
anaorobic group nlnost exclusively are
considered on endogenous source of infec­
tion·. The aerobic forns frOtl the exogen­
ous source of infoction. The vast najor­
i ty of aotinOJ:JYcotic infections a:re
o.naerobic ond are considered endogenous.

Pa,thogenes!!.

.Type.
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Table III
--.......- ._---

A'ltbhor rl0. of Cervico- AbdominaJ. Thoracic Miscellaneous
Cases facial .......

Sanford &Voelkerl5 670 6OC/J 18% 14~ &f;

Cope} 1;;0 57"/0 22"/0 l5~ 5%

Uhivorsity Hospitals ;8 ;~ ;6"/0 18% 8%
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blastic reaction. In stained section the
aotin~ootic granules show a. central
gram positive portion consisting of my­
celial threads and a peripheral zone of
thiokened Gram negative mycelial olubs.
This pictured1fferentiates aotinomycotic
granules from those of botryomycosis and
actinobacillosis. When granules are not
demonstrable the infected tissue presents
the a.ppearance of a ~on-speoifio ohronio
inflaJm!lation.

The inaubation period of actinomycosis
is unknown but is usually assumed to be
a matter of weeks. The infection begins
in the subcutaneous, sublZl.ucous, or sub­
peritoneal oonnective tissue as a small
area of brawny or "woodenll induration.
Following the stage of induration there is
a progressive
erosion of the oonneotive tissue. As the
prooess progresses tho overlying akin be­
ooms tight and red. When fluctuation
occurs, the skin brea.lcs down with the for­
mation of multiple sinuses which drain a
seropurulent discharge usually contalninB
sulfur granules. Extension occurs
through the act!vity of the mcrophages
which carry some of the .filaments out into
the surrounding tissue. Spread through
the blood stream is uncommon, but a lesion

The classic picture of corvico-facial
,actinomycosis is that associated with a
slow onset of swolling and induration 8
with sinus formation although Axhauson1
~ pointed out the importance of recog­
nizing the acuto forma. The mortality
of cerv1co-facial actinomycosis is due to
the involvement of vital tissue by exten­
sion from the o~ig1nal site of infoction.
The prognosis depends upon the degroe of
localiZation at the time troatment is be­
sun. We have classified our cuses' of
oervico~facial actino~oos1a into ; types:

;35

mBY rupture into a. vessel and give rise
to metastatic fooi in distant organa.
Aotinomyoes have been obtained in pure .
culture from the blood stream50• Exten­
sion through the lym;phatics oocurs only
rarely and the entire lymphatic system
enjoys a surprising degree of immunity.
The infection tends to spread beneath,
but not acrose epithelial or endothelial
barriers. The peritoneum is quite re­
sistant to attack; large masses of
actinomycotic tissue may form behind the
peritoneum without perforating into the
abdominal cavity. The pleura does not
have the same powers of resistance and
is commonly involved in thoracic
a.ctinomycosis.

At the time of surgicaJ,. operation
the actinomycotic tissue may be readily
identified by ~ts characteristic yellow
oolor, its fibrous consistency, the
presence of multiple smaJ,l sinuses,
and by its vascularity.

C11ni9a.l M§pifest~tions.

The olinical manifestations of
act.1nomycosis in man are commonly
divided into 4 types: cervico-facial,
abdominal" thol;'acic" and miscellanoous.

1) a. circumscribed absoess or aroa of
induration without sinuses; 2) lesions
with sinuses but not invading vital
stru.cturos; 3) lesions extending into
tho orbit, sinuses" spine or mediastinum.
The prognosis witbthe first 2 types is
good, Losions of tho.third type usually
terminate with an ant1nomycotic menin~

gitis or thoracic involvement •

Thoracic actino~cos1s may be pr1mar1
or second~y, Secondary involvement '1IJIJ.Y
bo due to extension from the cervical
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region or from the abdomen. In these
cases the primary lesions· usually indi­
cate the diagnosis. Primary thoracic
actinomycosis presents much more of a
diagnostic problem" being similar in
ma.ny ways to other forios of chr~nic

p.ulmonary suppuration. Nauseac 9 has
classified pulmonary actinomycosis into
3 anatondcal divisions: 1) b.roncho-actino­
mycosisj 2) pneumo-actinomycosisj and
3) pleuro-pneU1lle-actinomycosis. Fever,
CoUBh and. expectoration are cOI!lt!1On to all
types. HoI1optySis is rare. ,Depending
UJ?on the type of infection the symptoms
~be predominately those associated
with a bronchitis, a pulmonary effusion
or e~yemal or a pulmonary consolidation.
The diagnosis can be made by demonstrating
sulfur granulos in the sputUI!l or pleural
fluid. Periostitis of the ribs associated
with non-spocific changes in tho l~amaY

lead to the roentgenologic diQgnosis '.
_yom necessitatis is frequently the
presonting sym;ptom in thoracic actinomyco­
sis.

AbdominaJ. aotinOInYcosia shows a pre­
dilection for the right lower quadrant and
frequently follows operations for acute
appendicitis or drainase of abscesses in
this region. Occasionally it is associated
with diverticulitis of the colon (See
Table II). Any draining sinus on the
abdominal wall should be carefully exar.J.­
ined to exclude actinomycosis. In order
to make a I!l.ore accurate estimate of fhe
prognosis of abdominal Cases" Morton "
has divided then into:; groups: 1) those
resembling acute appendicitis with a re­
sidual sinus tractj 2) those presenting a
~s in the right lower quadrant without
signs of obstructionj :;) those associated
with psoas spaSI1 or a flexod thigh. He
reports on 20 cases of abdominal actinomy­
cosis cl~sified aycording to this scheme:
type 1, 5 cases, all recoveredj type 2,
2 fatalities, :; recoverieSj type:;, 10
fatalities.

Tho ideal way of confirming a diagnosis
of actinonycosis is by obtaining the or­
ganisn. in pure culturo fron the lesions.
This, however, is difficult. The char­
acteristic microscopic appearance of the
stainod granules may be considered to
be spocific. Mat'erial for eXamination
r:JB:1 be obtained from sputwn., p~, or fron.
biopsy. All of the cases from the Univer-

sity HOspitals reported here were diag­
·nosed by de~nstration of typical
sulfur granules.

Treatment of ActlnoWlcosis

Introduction

The history of the treatment of
actinonycosis simulates that of all
infectious diseases. Groping through
the available therapeutic al."I:1at:1Ontaria,
following current fads, physicians have
employed-surgery, ohemotherapy, vaccines,
radiation therapy and latterly"the cur­
rent chemtherapeutio panaoeas, the
sulfonam1do8 and antibiotics, in an ef­
fort to cure the disease. Success with\
the nethods has beon variable. Their
number attests to the lack of uniform
results with any one of them. A review
of the literature reveals~ ambitious
clates for all of the renedies devised.
In general the fact evolves that
cervico-fac1al and other oircumscribed
actino~cotic lesions have been amenable
to treatnent with the najority of the
nethods offered. This is in contrast
to the relative incurabi1ity of the ab­
dominal disease and with the exception
of isolated eases the alnost inevitable
nortality in the thoracic cases of
actinomyoosis.

Incision into and drainage of collec­
tions of :pus is one of the nost ancient
surgical renedies. No doubt, long before
actino~cosis was described as an en­
tity, surgeons were draining the abscess­
es associated with the disease. The
exact history of the establishment of
the surgioal treatment of actinonycosie
is difficult to trace. The search for
other mthods of treatment in :the d1e-oaee
early in its history suggests that the
results of tho incision and drainage of
actino~cot1c lesions were not attended
by favorable results. The proper of.
fective surgical treatment of act1nany­
cosia gradualty evolved from tho exper­
ience gathered in the treatnent of the
disease. As for as we· can determine,
the principles we18first clearly stated
in 1905 by Waring , a :arit1sh surgeon.
This I:lM. cured 4 of 7 cases of abdominal
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Pbto.ssium Iodide

reporting their results in actinomycosis.
A list of the authors with a succnry of
the types of cases, types of treatnent,
and their results is mde. This series
and the SUbsequent reviews of the other
therapeutic tleasures include the I!lOojor­
ity of papers dealing with the treatnent
of actinoDWcosis.

A list of the larger series of cnses of
actinomycosis ,gleaned from the literature
which were treated sursica11~ is ta'bulated
(soe Table IV). Adjuvant potassium iodide
treatnent wo.s used by nost of the surgeons

aotinomycosis originating in the right
lower qund.rant by :means of surgery and
adjuvant potassium iodide therapy. He
wrote, "The lim:!.ts of surgery appear to be
incision, evacuation, scraping, draining
of abscesses i~ediate1y they can be diag­
nosed, and. afterwards repeated irrigation
with an antiseptic solution, with iodine,
or better, with a solution of peroxide of
hydrogen. 'Phe latter chenieo.l agent
appears to be the most effective agent in
arresting the local growth of the para- Potassiu:ra iod:tB ~'B introduced eI:IPir-
site." This paper established the proller ieal1y by Thonasson in 1885 for the
surgical technic for the core of patients treatment of lingual aetino~c~sls of
withactinonycosis. The :raetor of moti- cattle. NocardJo ehaz:Jpioned the~
culous 19cal wound hygiene was oIlU?hasized and stiI:J:ulated its introduction in the
by Snith 7 and we feel it is exceedingly treatoent of hunan7~ctinOmycosisby
1I::u>ortant. Co1obrook124 in 1921 ao;plified Iterson and Netter , in the sane year.
Waring's principles in his paper on vac- In spite of the.opt1n1stic reco~nda-

cine therapy and. he prophesied the possi- tions and the success attending the use
bility of success in extensive thoracic of potassium iodide in other granulo-
and abdondnal actinoDWcos1s wi~h radial ~tous di~ease, (1.e., luetic gummata),
surgical DD.n1l8ement. Brickner:> of New its therapeutic ineffectualness in both
York reported in 1925 that he cured. 5 bovine and humn actinomycosis was soon
patients suffering with severe low abdom- obvious. In an attenpt to rationalize
inal and pelvic actinomycosis by means of the uSe of the drug in7~ctinoIJYCosis,

radical incision, excision and currettage Barbitz and B-Grondahl and later
followed, by oroJ. poto.ssium iodide, and the Iienr1ci74 found in 'in vitro' studies
local application of Lugol' s solution. One luxuriant growth of actinotJycetes in
of Brickner's pa.tients l ca.se #4, bears a nedia containing 2% POtasSi1.Ull iodide.
striking resemblance to our surviving ab- Clinical experience fortified by these
doniriaJ. case. In 1925, this patient studies established the inutility of
treated similarly to ours, was cured with. pbtassiUIJ iodide therapy in actinOI!lYco-
out recourse to udjuvant sulfadiazine and sis. An interestins sida1ight on the
penicillin. It i1l~tes the fact point- history of potassiun iodide therapy in
ed out by Wangenstecn in 1932 and re- actino~cosis related to Thaoasson's
emphasized by hin in 1936 that radica.l success with what he thOUght was lingual
surgery per so is the sine qua none of the actinopycosis. As first described by
treatment of extensive actinoI:Jycosis. Wan- Ligniers and Spitz9 ~ shown by
gensteen69 rationalizing the surgical treat- Griffith5 and others ,granulomatous
:oent of actinonyoosis, concluded: "The lesions of the bovine tongue are usually
Dest direct agency in the treutnent of due to Actinobacillosis which is speci-
actin~cosis is surgery. The rationale fica11y amenable to potassiuo iodide
of surgical treatnmt lies in the fE1.ct therapy. The W1iversal applicat&l of
that the infection'is essentially an anaero- potassium iodide to human actinanycosis
bic one. :Removal of the dead tissue, is all exap;ple of a world wide medical
whi,cn is poorly oXYGenated ond in conso.. hebetUde resulting from 'l'hoOOBBon's
quenco an excellent culture o.edian, will ignorance of the bacteriology of the
usually tern1nate the disease", He relied disease he treated. At the present time,
oainly on the removal of dead t;J.ssuo by re,. enlightened clini!(~f'B ahare ~8 opin-
poated currettmnt rathor than by ro.dico.l ions or Co1gbrooJt-l- " June1~ 0, and'
exoision. Wangeneteen 9 that reliance upon potas­

siuo iodide for the treatment of actino­
pycosis is not warranted and at the
present tim no indications for 1ts use
exist.
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Table IV

solution. Several authors l,1Sed copper
sulfate in their shot gund approaoh to
the tr,~tlJ1Ont of actinom;yeosis. Von
Baracz treated successfully 30 out of
36 caaes of actinomycosis by the paren­
chymatous injection of copper sulfate
solut;l.on. His cured patients had cor­
vico-facial disease wb1~e 2 oases With
~bdon¢lal disease died and 4 cases were
still under treatmon~ at the time of his
report.

Copper Sulfate

Results of Surgical Treatnent of Act1no~os!!,

Types of Casea and Results

*X..r~ Therapy was added to surgical treatment in 3 cases of Pope I a aeries.

COlmer sulfate was introduced by
Bevati(2 in 1905 for tl1e treatment of
aotinomyoos:f,s as an. adjuvant to surgioal
dra1nale. He we.a inf1uenoed by the exper­
ience of agriculturists who had found
this ohemiOal an effective fungioide for
gt'aj,ne contaminated with molds. The drug
was ~atered oraUy and the sinus'
tracts were irrigated with a. 1 per cent

S .. Surgery
I - Potassium Iodide
X - X-ray
Sn - Su1fona::nde
# - Nueber of Cases
C .. NUtlber of Cases Cured
I .. Number of Cases Inproved
D .. NUtlber of Deaths
N .. No Follow-up

-
Author Dato Therapy Ce:rvico-fac1al Thoracic Abdomnal

.# C I D N # C I D N' # C I D N

Ga.1Jgo1phe" M. ~
1897 s" 1 1 1Dup1anti Fr.

Bell.. J.5 5 1905 8,I,AgN 3 3 1 1 4 1 3
Choyce, C.C. ~o 1910 S;I 1 1
McXenty, F~. 1913 S"I 19 15 0 4 2 2 11 2 9
Copo, v.z. 64 1915. S"I 6 4 2 3 3 2 1 1
RatlStod, N.O. 1916 S,I 4 3 0 1 1 1 1 1
Ochsner" A.J. 62 1917 S,I 1 1
Moca.ueI:l~lA. I. 1919· S,I 4 1 1 21 2 1 1
Matz" F. 54 1922 s 7 4 3
Brockr:Jan, R. 1922 S,I,V. 4 4
Briokner" ,Wb53 1925 _.._-- 5 5

1930
I

7 5 2Stlith.. F .L. 7 s
wangeneteeg~ Owen 1932 S"I 1 1
Pope" E.L~7 1935 S,X* 10 10 1 1 2 2'
Ellis .. R. 2 1935 S .. 2 1 1 3 3
Bisgard, D.5 1938 S,I,X 2 2 ,

Schtl1tt" G.R. ~6 I

.OJ-SOD, A.M~ 1941 1 2 1 1
Randall, O.S. 5 1942 S 16 12 1 ,
Zisk1n, et al71 --- .. S,I,X 17 11 4 2 4 .1 ·3 5 1 4
U. of Minn.,

Surgival Dept. 1945 S,I,X,Sn 17 10 3 4 7 7 14 1 13

Totals I 96 69 10 9 8 26 3 2 19 2 70 15 9 45 1
I 1 - ' I
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Table IV

Results of SurSiCaJ. Treatnent of Actino~9s!~

. TYPes of Cases and Results -
Author Date Therapy Cerv1co...fac:1a.1 Thoracic Abdominal

# C I D N # C I D N # c I D N--
Gangoiphe" M. ~

1897 8" 1 1 1Du;p1anti Fr.
Bell" J.5 1905 S,I,AsN 3 3 '1 1 4 1 3
ChOYCe l c.c.5go 1910 S"I 1 1
McKenty" F~. 1913 8,1 19 15 0 4 2 2 11 2 9
Cope" V.Z. 64 1915 8,1 6 4 2 3 3 2 1 1
Ranstoo" N.o. 1916 8,,1 4 3 0 1 1 1 1 1
Ochsner" A.J. 6 1917 8,1 1 1.
McCal1erl~lA. I. 2 1919 8,1 4 1 1 21 2 1 1
Matz, F. 54 1922 8 7 4 3
Brocla:Jan, R. 1922 S"I"V. 4 4
Brickner, \fl)53 1925 .-.-- 5 5
Snith" F .L. 7 1930 S 7 5 2
wange~teeg3 Owen 1932 8,1 1 1
Pope" E'~7 1935 8,X* 10 10 1 1 2 2
E11is,,~. 52 1935 8 2 1 1 3 3
Bisgard, D. 1938 8,I,X 2 2

I8chtl:1tt, G.R. ~6
1941 ? 2 1 1.Olson, A.M~ I

Randall" 0.8. 5 1942 8 16 12 1 3
Ziskin, et al71 ; ---- S,I,X 17 11 4 2 4 .1 -3 5 1 4
U. of Minn., ,

8urgival De:pt. 1945 S,I,X,Sn 17 19 3 4 7 7 14 1 13

Totals I 96 69 10 9 8 26 3 2 19 2 70 15 9 45 1
I I . i

*X-ray Thera:py was added to surgical treatIJent in 3 cases of Po:pe' s series.

8 Surgery
I Potassiun Iodide
X - X-ray
Sn ... Su1fon.aJ:J1de
# ... NUober of Cases
C - NUober of Cases Cured
I - Nunber of Cases Ioproved
D - Number of Deaths
N - No Follow-up

/

Co:p:per Sulfate

COlmer sulfate was introduced by
Beva.ri(i:! in 1905 for the treatment of
acti~cosis as an adjuvant to surgical
dra1na8e.. He 'WaS Wl1.lenoed by the exper­
ience of agriculturists who had found
this chemical an effeotive fungicide for
gra.1ns oontam1nated 'With molds. The dru8
was adm1n1stered orally and the sinus
traots were irrigated With a 1 :peroent

solution. Several authors used co:p:per
sulfate in their shot gund ap:PToaoh to
the tr,~tment of actino~eos1s. Von
Ba:racz treated auccessfully 30 out of
36 cases of actinomycosis by the :p~en­

chy,matoue injection of cop:per sulfate
solution. Ris cured :patients had oer­
vioo-facial disease while 2 caaes with
abdominal disease died and 4 oases were
still under treatment at the t:1.ma of his
re:port. .
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therapy :tIl the eradioation of actin~­

cosis. _loyed initially with potes­
sium iodide, it was thought that the
X-rays oaused the release of nasoent
iOd.ine which killed th~ aotin~ces in
the les ipns. Jungl1ng'"OO and others
have shown that radiation is effective
in actinomyoosis in the absence ofl~jU­

vant potassium iodide. Kleesattel
subjectedpuro oultures of pathogenio
actinomyces to irradiation. He found
tbat they tolerated up to 10 er-fthema.
skin doses, a quantity infinitely groat­
or than the amount employed in clinical
therapy. He concluded that the effects
of radiation therapy in ari1nomycosis
wero non-spocifio. Smith 7 theorized
that oither the actinomycete in vivo was
more susceptible to radiation than in
vitro or the effectiveness of"radiation
therapy resultod from the destruction of
synergistic organisms in the actin~co­

tie losics which enabled the natural
def.enses of the body to cope with the
actinomyces present. At the present
timo, clinico.l results prove the Effec­
tiveness of radiation therapy in actino­
IqOosis but the mode of aotion is un­
known.

X-ray - Radium

Table JL
Results with Radiation Therap:i of .Actin~osis

Types of Oases and Results

Investigators have attempted to ration­
alize the effectiveness of radiation

"Other ohemotherapeutic methode employ­
ing the arsenicals, methylene blue and
iod1ne-iontophres1s 'ere scattered "through
the literature but ere not of sufficient
importance to warrant detailed disoussion.

The radiation therapy Qf actinomycosis
was introduced by Harsha9" in 1904. He
reported a case qf cervieo-facial actino­
myoosis at the Chioago Surgioal Society
which was a surgical fa1lure but respnded
favorably 8nd was eured by means of com­
bined potasaiMB iodide and x-ray therapy.
By 1905 Bevan had treated 6 pati~gta
with "radiation. In 1914 Heyerdahl)l of
Oalo reported a cervieo-facial case cured
by radium emanations and bI 1919 had re­
portedeuccess in 6 eases91 • An incomplete
review of the literature on radiation
therapy of aotinomyoosis is summarized
·in a table similar to thO,t listing the
surgical resUlta. The number of authors
reporting attests to the popularity of
this method of treatment.

-- . --.
Author Date Therapy Cervtco-faoial Thoraoic Abdominnl

# C LD N # e 6 D N L_.c I D N
Harsha, W.9~ 1904 X,I 1 1
Bevan" A.01 1905 X,S,I 1 1 1 1 4 0 :5 1
Levy, B.R. 05 4 191; X 3 ; ,

Sarde:rna.nn,E. ~J..: 1914 X,S 4 4
Nordent~i~,J·l 1914 X 2 1 1
Sclunidt 1915 X,l 1 1
Heyerd~~' 1916

1919 ,

109 1927 R 21 21
Me1ohior,E·

85
1916 X,l ; ;

Dittrich,R. 1920 X,S,I 21 19 2 0
Ste1nkamm.,~ 119 1921 X ; ;
Jungling"2~0 :t920 X,S,I 12 11 1
Priku1,A. 8 1921 X,S 1 1
Brofe1t,S. 1

82 1922 x,S 87 67 20 15 15 49 22 27
BrOSo.'ffl,J.c. 1922 X,S,l,C . 14 2 ; 6 ,
Beck, .115 1922 X,Ne,FP 2 2
Sattler"E 122 1923 X,S,M ; 2 1
Wakeley,C.P. 1923 X,S,I 4 ; 1 ; ; 2 2
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tracted fractional daily doses of 100
roentgens until 4 thousand roentgens were
admini~~ered. At the other extreme"
Hoeren gave 90 to 120 per cent erythem
skin doses at monthly intervals. Usually
potassium iodide and auxiliary surgical
meat;lurea were elIJPloyed. The superfluity
of potassium :l,odide is known by some but

Table V (Cant.)

X ~ X-ray
R - Radium
I - Potas~ium Iodide
8 - 8ursery
o - Copper 804Ne .. Neoarspheremine
FP .. Fore1g.n Protein
L - Lynq:>h Extract
# - Number of Cases
I. Number of Cases Improved
C - NUmber of Oases Cured
D - NUmber of Deaths
N - No follow-up

Author Date Therapy Oervico-fao1al Thoracic Abdominal
# 0 I D N If 0 I D N # 0 I D N

New" G.BI & 10
1923 R"S;I 85 60 18 1Figi"F.A·i01

Kaplan/~~I. 1924 :a,S 1 1
BI'unze1 86 1925 X 1 1
Eileen" T. 91 1926 X,S,I 3 2 1 1 1
Grunthal, i2 1921 X 1 1
Tempsky,V. 1 1921 X,I 36 32 4 4 1 3 3 1 2
DeSjardins4A84 1928 X"S,I 1 6 1 23 1 5 11
Heeren,J.9

89
1929 X 12 8 2 2 3 2 1 1 1

Good, L.P. 1930 X,S,I 13 1 6 6
GoOd, L.p.90120 1931 X,I 55 8 6 29 12
Stocker"Hans 87 1931 XII 15 9 0 3 3 5 1 2 2 2 1 ·1
Eneelstadt/RBaa 1932 R 28 25 1 1 1

193; R 1 1
Harrison'l~t92 1934 X 22 22 4 4 4 4
Smith"E. 108 1934 x,S 7 5 2
MassonI Dl J!Jl 1936 X,I 2 2
Ma.'rtin..CreiBo 1936 X 3 3
Ke:i.jser,S. 2 1936 X,I 69 64 3 2 :3 3 27 9 18
weysser"o.~~ 1937 X 1 1
KuhJJnan" B. 1931 X,I 4 4 1 1
Renander" A.l~ 1931 X 31 26 5 3 3 13 5 8
MoWhirter,R.1 1938 X 8 1 1 2 1 1 4 3 1
Star1inger" F}iJ 1938 X"I/L 1 1
Ho1dre I J. & 99

1941 X,I 120 B7 10 23 4 1 1 2 17 9 2 6Koskvee9 L.
Henkel,K. 5 1941 X"I 2 2

Totals ,604 490 30 33 51 72 3 5 54 10
1
235 75 21 123 16

Extreme variations in therapeutic
radiation technic have been described with
s1mUar results attending mst of them.
The majority of radiologists used deep,
filtered x-rays tn doses varying between

. 3 and 4 thousand roentge~2div1ded in dif­
ferent manners. Harrison felt that the
best rosulta were obtained by using pro-
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The efficacy of radiation therapy in

circumscribed superficial actinomycosis
is established without a doubt. On the
other hand the results indicate its inef-
fectiveness in widespread disease.

definitely not accepted by all of the
roentgen therapists reviewed. Some authors
insisted upon adequate. drainage and cUt'-

=:eS:t~~:li'S~~t:: i~a:J~::;ry
who wrote: ''Radical surgery including cur­
retting is probably inadvisable. A study ~ines

of the oases reported by the au:bhors
quoted herein shows that, all other things Speoific vaccine therapy £~8actinOIlJY­

being equal, those Gases Which had a mini- oosis was introduced by Wynn in 1908.
mum of surgical interference recovered more The method gained a few adherents in
rapidly than did the remainder. Surgical Europe but has never ga1nod pop~i ty
procedures should prObably not be resorted in the Un1todStates. Colebroo~~'i- of
to exoept to provide drainage and to as- England god the HUngarian dermatologist
sist in definitely establishing a di~o- Neuber12 are the ;most energetio propon-
sis. They should then be limited to a ents of vaco;1ne therapy. The former em-
small inoision preferably a stab wound." phaeized the value of conoomitant surgery

while tho latter . relies solely upon
imm:uno10gic methods. A s'UIllIla1'Y of the re­
sults with vaocine therapy by several
authors is tabulated below.

1,
(
f

I
(

Table VI

Results with Vacoine Therapy of ActinoffiYc~

Types of Cases and Results
Author Date Therapy Cervico-faoial Thoraoio

# CInN # CInN
Abclominal
# C I D N

6 1

Wynn, Wm. 128
Colebrook,L.124
Dean, C.W. 125
SChUOhardt~.127
Neuber,E.l

Totals

1908 V,s
19l1 V,S
1917 V,s
1939 V,S.
1940 V.

1 1
10 9 1 8
1 1

14 12 2
2 2 1 1

27 24 3 10 2
-~. {

7 ;

7 1

6 ; 5

5 /

I - Number of cases improved
D .. Numba:' of deaths
N - No follow-ups

V .. Vaccine
S - Surgery
# .. Number of oases
U - Number of eases cured

The influence of surgical drainage and
currettage upon the results reported and
attributed to the vaocif~~ is evident and
e3IJ;phasized by Colebrook who wrote:
tiThe treattwnt of actinoIl1cosis by vac­
cines facilitates recovory whon effioient
surgioal drainage of the affected tissue~

is seourod and :maintained: when, however,
drainage is unsatisfactory the use of
appropriate vaccines will not usua1ly
suffice to stay the progresseof the infec­
tion." Colebrook's contribution to the
treatcent of actin~oosiswas reQlly sur­
gical since throughout his report ho in.
sisted that in tho absence of co~lote

surgical drainage and currettage of the
acti~cotic lesions tho d1sease could
not be cured. On the other };land Neuber
126 who cla1cs almost 100% s~cce8s with
tho vaccino treatnent of actino~coeis

writes that surgical measures, X-ray
therapy and iodidos, are superfluous

. and unnecessary ·in curing tho. diBease.
He insists that 1.fthe 1m:tunolog1c status
of the patient sUffering w'lh actinotVco..
sia is carefully evaluated regarding
the presence of allergy or anergy and if
fresh po:J.~alent or autovaccines are
proper~y adninistered in only the aller­
gic patient, oure of the disease is



They cured a patient with cervico­
facial actinooyoosis by giv1ng him
1i grQJnB of thmol twioe weekly for 2
Ilonths. Jtrerel~5 obsorved that actino...
tlYOCK'l vore killed in vitro by 1 ninute' s
exposure to a 1 to 1000 concentration
of t~l in tID culture tlediu. .~loy­
ins adequate surgical drainage witl1 the
oral culrJ.1n1strat1on and 10col applica­
tion of thymol in 6 cases ot~cervico­
facial actinomycosis ~ersl~ reported
cures in 5 of theIl. A sU1!'.D:JD.17' of the
literature on the results of thy,ao1
therapy in the treatment of act1nom;,yco­
sis is presented in table 7.

I - Nucber of eases improved
D ~ Nuobor of deaths
N - No fo1low~up

inevitable. The ozW failures he admits
are in anergic pationts and in those
SUooeSS my follow the administration of
oonvalescent SOrulil crr blood tra:nsf'uaions.
AlthoUBh no statistical data is presented
in his reoent general review of the sub...
jeot, the cases illustrated are qu1te
1m,preGsive.

Table VII

Results with Thzmol Thera21 of~otinoEloo81~

Types of Cases and Results

T-~l

S - 8lp:'gory
, - Nu1:lber of caees
C - Nutlber of COSeS cured

~ol

T~l wos found to be effective in
the treattlent of a. local ooeu;pa.tionn1
f'\.U16US dermatitis =one fruit prchard
workereby }.tyers aJ'ld Theines134 in 1925.

-Author Date Therapy Cernoo-FD.Q:Lal Thcrracio AbdotJim1
# , c . to. IJ N # C I D N II C I D N

lttYers, II.B.134 1925 T 1 1
&Th1onosigbII

1937 T,S 6 5 1Myers., H.B.
Bancroft,F.W• .,

& Brown'~~9 19,8 T,S' 1 1
Fans,H.C. 19,8 T,C, 1 1
Joyoe, T.M.~' 1938 T 5 3 2
Etter, L.E.

& Sohu- 13
1939 T 1 1moher,F .L.:I;3O

ClOJ'B?nSIH.H. 1940 T 1 1
-,

Totals 14 11 3 1 1 1 1
I I - ---I
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Sul:f'onat:l1de therapy woos apPlied to 0.

patient suffering with o.bdoDdnal act1no~

mycosis wh~ch responded badly to redia-

Sultonattides

Fnngl32 erIPha.aizod tho 1I:q>ortance of Etter and Sohu:r:Jll.Chor l s131 cured thoracio
surBica.l curretta.{Je of the actinomyootic ooso is q'Q,ite t:U:Ulzina. The patient had
lesions when th;yno1 wo.a to be used. Ade- evidenco of right upper'lobe luna ab.
quate expos'LU"e of the depths of the lesions scesses o.tId coughed up considerable
to the t~l. applied looD.1ly was itu>ortan't. sputuc conta.1n1ne suJ,fur granules. The

prooess healed a,nq. X-ray evidence of tho
d1spo.ao disappeared fl,fter the adI11n18~

trat10n of two gratlS of t~l daily for
17 days.

In the cases s~i~ed it is difficult
to evalu.a,te the roltltive 1I:q>ortanoe of the
thyool and tho surgory otU>loyed. The bene...
ficial effects of tho surgery cannot be
denied. It is interesting, hpwonr, that
the patient reported by cle~~~'O failed
to respond to aulfMilOJ+1de and X-ray
therapy and then healed favorably under
the influence of ~l adr.l1nistrat1on~
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hospital afebrile but he d~d not mention
whether she was cured. The apparent cure
of an abdOli11na1 case of ao'! in0tlYcosis by
neane of sulfanila.n1de 1n E 23 year old
oanwho deve1o]?ed the d1s8Eso fo11ow1ng

t10n and.potaesiuo iodide by pOultonl56
in 1937. His report was part of a gener~

disoussion on sulfonanide therapy by the
Royal Society of Medicine. He stated that
his patient gained weight and left the
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the renoval of a gangrenous appendix
was reported in the Lancet 1n 1938 by
Wa1ker15B• Th1s paper st1nulated inter­
est in the sulfonanides in the treattlDnt
of aotinaoycosis. The results obtained
with sulfa.nila.n1de, sulfapyridine, and
sulfadiazene in the treatmont of oervico­
facial, thoraci'c, and abdotJ1~l actinotlY
oosis have been gratifying as is re­
vealed in the sucoary of all of tho cases
reported in the available literature
listed in Table 8.

Table VIII
Results, ith SulD .~-" .... of ActinolllvOos1s

Typos of Casos and Results ,

Author Date Thol apy Cervico~Facj,al Thoracic Abdooinal
# C I D N # C I D N # C I D N

-156
19~7 Sn 1 1Poulton"E'Pk8

Walker" 0.• 1:::> 19~8 Sn 1 1
M111er"E.M.&

Foll"E.H.150 1939 Sn 1 1
Sudler" -M.T. &

JOhna"i4g·B.15 1939 Sn 2 2
Hall, w. 1939
McCharlos" r~

,

1939 Sn"S 3 3K1Pper"JTf
Moone, I. 52 1940 Sp.S 1 1
Ogilvie,W. H.154 1940 Sp,S 1 1
Morton,EB 153 1940 Sn 1 1 1 1
Christo:Pher,Fl~8

,.
1940 Sn,S 1 1Kal"abin"J.E.

Dorling"G.C1to 1940 Sn"S"X 5 4 1Eckhoff,NL
Eckhoff,N.t 142 1941 Sn"S 2 2
WoodrJall"J. bO 1941 St"S.I 1 1
Dobson,L,Ho~4

1941 Sn,S 1 1 1 1 1 1E.& cutt1nBi~9
Wilkinson,E. 1~1 1941 Sn"s 1 1
Mitohe11,H.S. :::> 1942 Sp. 1 1
LyOnB1c., OWilltOR

1943AyerS I 'ltl.B·
137Atwood"H.S. 1942 Sn 1 1

Ladd"W.E. '~46
1943 Sd 1 1Bi11,A.H.

Ro11enbock'!4['&
194, Sd 1 1TurnOff,,~

MoCI9y,A. 49 1943 sp. 1 1 (tongue)
Pi1IBbury,N.Rl~

1944Wassorsus"J. 5 Sd.I 1 1
Benbow,E.P. ,
Smith,D.T. & 0 1944 2 1 1
Grunson.K.S.2 --Totals ,10 9 1 19 7 1 0 I" 114 10 2 2 0-

Sn - Su1fani1~de I - Potassiun Iodide I ~ Nunber cases ~roved

st - Sulfathiazole # - Nunber of cases D ~ Nunber of deaths
Sd·· - Sulf'!J(l1azeno C - Nuober of cases cured N ~ No fo11ow~up

S '" Surge~

"
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Although the sulfonam.des were employed
empirically in the treatment of actinoIl\Y­
oosis by the pioneers of 193~, their
rationale has been experimentally estab­
lished in the laboratory by Cutti1l8 am
Gebhardt139 who found the 1X'0wth of two
strains of Actinomyces hominis was mOo .
hibited to same extent by the addition to
the cuJ.ture media of 10 mem. tf, of sulfanil­
amide and almost ccmpletely by the addi­
tionof 50 mgm.%.Sulfathiazole and sulfa­
diazene were much more effective tlUUl
sulfanilamide in s1r:l1lar concentrations.
Experimental actinomycosis could be pro­
vented or cured in rats by thel~lal ad­
ministration of sulfanilaoide.

OgilI!g154, and Holman, Dobson, and
Cutting opined that the sulfonanides
are beneficial in actinomycosis beoause
of their effeot on the conoomitant
secondary invaders which are inhibited by
the drUB and allow tho natural defenses
of the body an opportunity to dispose of
the fungus. In all probability the ef­
feotiveness of the drugs 1s due to in­
hibition of both the specific and the
secondary infectious organisms.

Although thoro have been no definite
opinions expressed regarding the simul­
taneous use of surgical drainaae and cur...
rettago With the sulfonanides, it is
interesting to note that in the mjori ty
of cases reportod cured a conb1nation of
surgical and drug therapy have been util­
ized. Although the nuxn.ber of cases
reported :1s small and probably the poor
results obtained with the drugs have not
reaChed the literature, no doubt oan
exist that tho sulfo~des are effeotive
adjuvants to the treatmont of extensive
aotinoInJ'cosis.

Penicillin

Penicillin wns e~loyed in the treat­
ncnt of 2 cases o{6~ctino~cosiS by
Florey and Florer in 1943. They re­
fUSed to draw any conclusions as to the
efficacy of the drug because of tho 162
l1m1ted amount which was used. Herrell
early in 1944 reported 3 cases of cervico-

344

facial actinomycosis treated with
penicillin with 2 cures and 1 failure.
A case of abdordnal aotinomycosis
oomplicated by carcinoma of the colon
treated at this time failed to respond
to peniis3lin. Later in the yea:r .
Herrell and his associates reported
that they had treated 12 caaes of
actinomycosis with penicillin but 'did
not report their success because 0t64
the short follow-up period. Lyons
reported 4 cases of actinomycosis
treated'with penicillin but did not
draw uny conolusions for the se.tlO 199­
son. In 1945, Walker and Ha.t1ilton
reported 6 oases of actinooycosis
treated successfully with penicillin
and surgical drainage. Five cases of
cervico-facial actinomycosis, all
associated with either dental sopsis
or extraction, were given penicillin
over long periods, the average total
doeage being 5,892,000 units. This,
combined with excision of acar and
underlying granulation tissue in two
instances, resulted in cure in all pa­
tients. A long standing case of
thoracic actinooycosie with a metasta­
tic focus below the right lmee was re­
ported arrested With no signs of recur­
rence during seven oonthe of follow-up.
The amll o.tJPunt of experienoe reported
with penicillin in the treatm~nt of
actinonycoaie suggests its efficacy.
The rationale of the success with the
drug has ggon established by ~man and
Woodruffl , who found actinomyces
susceptible to penioillin in vitro.

Discussion of Treatnent

The results obtained in the treat!lent
of cervico-facial, thoracic, and ab­
do~unal actinooycosis by means of sur­
gery, radiation, vaccines, sulfona.tlides,
and penicillin are sunnarized in
Table IX. This, however, is an obscure
evaluat:ton of the methods of treatment
since as mentioned before surGical
drainage and currettate has been em­
ployed concurrently with most of the
methods described. Minimal surgical
neasuros were en;ployed by the radiolo­
gists although in nost casos abscesses
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Ta.b1e IX-
Surm.ary of Therapeutic Results in AotinoEYcosis,,!__

Cervioo.faoial Actinacyoosis

Type of 11 Authors :/I: ce.aes # Cured # Dead 11 Inp, 1INFu
TreattJ.ent

Surgery 9 96 69-72c1p 9- 9'fo 10-11% 8- 8cIp
Radiation 28 604 490-81% 33- 5cIp 30- 5'f, 51- 9ft,
'Vaocine 4 27 24-~ 3-11% ------ --..---
~1 7 14 11-78% --r ..... ,.,.-~-..- 3-2~
Sulfonamides 9-90% 1-1~ ----..~ -----.
Radiation, 7 .10
Penicillin 2 8 7-81~ 1-1~ .......- --..---

.Thoraoic Aotinosyc~si~_

SUrgery 11 26 3-11% 19-71% 2- 9% 2- 9%
Radiation 14 72 3. 4% 54-78% 5.. 6% 10..12%
Vaccine 3 10 2~20% 7-70'/0 ------ 1-10'/0
T~l 1 1 1-10~ ------ --.""_. ---.--
Sulfonatl1des 8 9 7-781/0 1-11% 1-11% -.....---
Penicillin 1 1 1...100'/0 0'/0 Ofo 0Cf,

Abdominal Actin?m¥cos~~

Surgery 16 70 15-21% 45-66% 9-12% 1- 1%
Radiation 26 2;5 75-;1% 12;-52~ 21- 9'fo 16- 8%
Vacoine 1 6 1-16 2/3% 5-8; 1/;% ------ ------
Tb3no1 1 1 -..--..-- ------ 1-100% --~---

Sulfonamde 9 14 10-71% 2-14.5% 2-14~ ------
Penioillin --.-.. ------ ~----- ----- ..
*rhe types of treatnent are listed as er:q>hasized by authors using them. However,
potassiuc iodide was used in connection with surgery and radiation in nany cases.
Surgical drainase was used to 1;30200 extent with radiation therap1 and extensively
in the patients treated with vacoines, thy.m.ol, sulfonm::dde, and penicillin.

- .. -

.,
1
\

I

were drained. Potaesium iodide was used
by the najority of authors. In spite of
the difficulties 1 however, certain general
conclusions can be drawn from this s'l.UrlI:laX'Y.

The influence of aulfonatl1de administra­
tion on the surgical treatnont of actinony.
cosis is evident in the elevation of the
cure rate in corvico-facial actino~cosis

from 70 to 90 per cent, thoracic actinony­
cosis fron 11 to 78 per cent, and abdoninal
actinomycosis from 21 to 71 per cent. The
influence of the sulforianidos on results
With radiation therapy has not been studied
to ~ extent.

The results reported with the e~loynent

of ponioil1in "as an adjunct to surgical

treatne.nt of actinonycosis suggest it is
as vo.1uab1e as the sulfonatlides. More
experience' with this drug is needed.

Sulfonaoides and penicillin are both
valuable a.djuncts to the surgical treat..
nent of actinonycoeie. Their benefit
is nost pronounced in the treatment of
extensive actinomycosis. However, re­
liance upon these drugs in the absence
of adequate surgical drainage and curet­
tage would be dangerous and not Justi..
fied. They have not replaced but have
enhanced the effectiveness of surgery
in the treatment of actinomycosis.



*Patient has disease'arrested--to be reported in detail.

2-13% 4-27%
------ ~--.-.

1- 7'fo 12-80%
1-14%6-86%

# Improved # Dead

at University of Minnesota HOspitals

diazine, penicillin, and a high caloric
diet, and died of a cerebro-vascular
accident while under treatment. At time
of death the actinomycosis was under
fair control•. Patients NOal. 35 and 36
developed right lower quadrant actinomy­
cosis following appendeotomies. In
spite of multiple surgical procedures '"
and sulfa.thiazole and supportj,ve care
both expired. Patient No. 37 with ex­
tensive pelvic actinomycos1.s and fecal
fistulae \las 1nq>roved by means of a
colostomy, energetic supportive trans­
fusions, forced feeding, and a.dministra- ,
tion of sulfadiazine and penicillin. One
patient, No. 38, with abdominal actino­
mycosis treated by moa.ns of radical sur­
gery, energetic supportive care, adjuvant
sulfadiazine and penicillin is at pres­
ent free of the disease.

.Quae Report

these patients was predominately surgi-
o cal, re11anoe being placed chiefly on

reported currettage it Adjuvant measures,
1.e., potassium iodide, copper sulfate
packs, deep x~ray therapy, and recently
the sulfonamides and penicillin, have
been used with surgery in some --of tho
patients. A s\.1IlXIllaX'y of the therapeutic

. results in these cases is presented in
Table X.

Table X

15 9.60%
2 2-100%

14 i*- 7%

7 °

of Trcatmont of Actinomyoosis

# Cases # C~ed

Results

Cenico-facial
Lingual
Abdominal
Thoraoic

Type

Hospital Experience

An analysis of the experience here at
th~ Uhiversity of Minnesota HOspitals with
actinOllJycoois has been made. We were able
to find 38 cases of actinomycosis in whioh
aotinomyces were demonstrated either in
smears of pus or biopsies of the lesions.
There were h clinical types of cases,;
Cervico-facial, 15; Lingual, 2; Thoraoio,
7; and Abdominal, 14. The treatment in

The patients in this series who died of
aotinomycosis all had very extensive in­
fections. Three patients, Nos. 7,. (1?33),
13 (1941), and 8 (1935), with extensive
oervico-facial actinomycosis died from
actinomycotic meningitis. Patient No. 7
died a few days after admission to the
hospitals. The other two d1ed during the
course of 1iheir surgical treatment. Pa­
tient #1 (1925) died as the result of
mediastinal extension of actinomycosis.
He was treated with surgical drainage,
pot~sium iodide and copper sulphate
packs. The patients who died of thoracic
and abdominal actinomycosis all had exten­
sive infectioa on admission which pro­
gressed in spite of surgical and suppor-

. tive therapy, Investigation of the oases
treated here since the advent of the sul­
fonamides and penicillin reveals 2 pa­
tients with thoracic actinomycosis,
No. 23 (1944) and No. 24 (1944), and 4
patients with abdominal actinomycosis
Nos. 35 (1943), 36 (1944), 38 (1944, and. Patient No. 38 who is at present free
37 (1944), in which the drugs were used of the disease 1s a 17 year old g1rl who
in addition to surgical treatment. 1'a- on admission to this hospital on 8-14-44
tient No. 23 had a clinical arrest with presented a MOrton type 3 right lower
cessation of drainage fram a thoracic sinus quadrant actinomycotic infection with
With sulfadiazine and. sulftunerazene treat- numerous draining sinuses along the iliac
ment only for 5 Weeks. No recent follow-up crest, severe right psoas spasm, marked
has been made. Patient No. 24 had exten- anemia, hypoprotienemic edema and
sive thoracic actinomycosis treated by cachexia. In January 1944 she had an
means of raa1cal surgery coupled with sulfa-attack of right lower quadrant pain,



We believe the apparent cure of this
severe abdominal actinomycosis in th1s
patient was the rosult of the conc'UJ.'Tent
use of energetic supportive treatmont
with radical surgery co~led with care­
ful daily wound care plus the adminis­
tration of penicillin and.sulfol~deB.

The application of der.matone grafts
shortened the convalescent period. The
favorable course of events with this

'thorapeutic regimen in such a severe case
of actino~osis coupled with the re­
ports in the literature on the use of
sulfonamidos suggests that the progno­
sis in most cascs of extensive actino­
mycosis should be quite good. ~ise

the administration of penicillin and
sulfonamides is established as an adju.
vant to the surg;l.cal treatment of
actinomycosis.

and during the renaindor of her hospital
stay and for 2 months otter discharge
slfo was given sulfadiazine in tho dose
of 1 Gtl. four times a day. Tho diseased
tissues of the right lower ~uodrant were
renoved in 3 stages (8-25-44, 9-7-44,
9-28-44) by means of ra.dica.l excision
and currettoso. It was neeosoary to
free the abdomnal I:1USc1es fron tho
right iliac orest and renove tissue over
the iliacus and psoas nusclos posterior­
ly to the vertebral column and 8~rior­

ly to lower pole of the kidney and in­
feriorly ~nto scarpas triangle.

The cllX!e of the wound consisted of
daily irrigatia.p with hydrogen peroxide
followed Oy Dakin's solution o.nd appli­
cation of gauze packs iO,preanated with
Diohlortlt'line.T in oil. Granulation of
the wound. progressed favorably so that
we were able to cover the raw surface
with'dernatone skin grafts (1/12,000
inch thick). The poster±or aspeot
of the wound was grafted on 10-19·44
~d the anterior on 1..2..45. Sfnce the
applioation of the final skin grafts
no evidence of recurrence of the actino­
mycosis has manifested i teel! • The pa­
tient appears healthy I has a good appe­
tite and has steadily gained weight.
A ndld scoliosis of her spine haare­
sulted from tho detachment of the ab­
dandnAl muscles from the iliac crest.

nausea and vomiting which subsided in
2 days. She gradually developed a flexion
deformity of the right leg and severe back
aches. On March 17,1944 she first con-·
sulted her local doctor who made a d1agno.
sis of ruptured appendix, hospitalizod her,
and on March 27, 1944 removed her appendix.
She .had a febrile, stormy 1~diate post­
operative reaction and on the tenth post­
oporative day was discharged from the hos­
pital with a tenperature of 1020 • No
microscopic exao.:lntJ.t:1:on of the appendix
was t1ad.e. Follow~ surgery her g~:meral

health deteriorated and although the oper­
ative wound healed primarily she developed
multiple sinus tracts along the right
1~iac croat. In July, 1944, she was
hospitalizcd by her local doctor and re­
oe1ved Boo,ooo units of penicillin with
no beneficial effect. The disease pro­
gressed until her adcission to this hospi­
tal on 8-14-44. Tho past history was non­
oontributory. Her ess19ntial physical
findings were:cmciation (wt. 33.2 K),
pa~~or, o~chexia, weakness, moderate den­
tal cories, healed low right rectus scar,
numerous draining sinuses above the right
iliac crest extending posteriorly over
right join to the vertebral column, a
pittiI18 edem of her legs and vulva, and
severe right psoas spasn. The PUB drain­
108 from the right lower qUQdrant sinsues
contained typical sulfur .granules. Her
Mmission henog10b1.n was 6 Gr1s., total
plasnn proteins 6.9 Gn.% with ~ revers~l
of the albunin/globulin ratio. .An
intravenous pyelogrnn revealed the right
kidney and ureter free of involvement and
a barium enem revealed an extrinsic mass
pressi.I16 tlt'3a.inst the ceCUIa. The lumbar
vertebra Were free of disease. A ding..
nosis of right lower quadrant abdominal
actinacycosis with secondary cachexia
and anot11a was I1ade.

The patient's treatmont was directed
at tho restoration of her general physical
health and surgical a.blation of the dis. '
eased actinomycotic tissue. She received
a high caloric (average of 3500 calories
daily) diet. Her anemia was treatod by
liberal blood transfusions and ferrous
sw.rate; 3500 cc. of blood being used the
first two weeks of her hospital stay. A
total of 10,750 co. of blood was admin­
istered during the course of her treatr.lont.
Adjuvant penicillin, 10,000 unite every
three hours daily was given for 12 weeks,
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6. The sulfonamides and penicillin
are valuable adjunots to surgical treat­
ment of extensive aotino~cosis.

5. In the surgical treatment of
actinomycosis, reliance should be placed
on repeated currettage of lesions with
~entual ablation of all of the actino­
mycotic tissue rather than excision.
Meticulous daily wound oare oonsisting
of irrigation with hydrogen peroxide,
Dakina solution, and paoldng with gauze
impregnated with Dichloramine.T in oil
faoilitutes healing of the curretted
wounds.

3. The observation of dental spesis
in 14 of 15 patients with cervico-facial
actinomyoosis treated here at the univer.
sity of Minnesota Hospitals bares out the 7.. Thirty-eight patients with proven
supposition of an endogenous source of the actinomyoosis were treated surgioally at
anaerobic infection. the University of Minnesota Hospitals

sinoe 1917. Of 17 cases with oerv1oo-
4. A review of the literature 1ndi-.- facial disease, 10 were oured, 3 i~ved,

cates oircumsoribed actinomycotic lesions and 4 died. Of the 7 thoraoic cases, 1 .
may be sucoessfully treated by either sur- was improved by means of sulfonamides,
gary or radiation. Extent;tive actinomyco- 1 died of an intercurrent oerebro-vasoular
sis should be treated by radical surgical acoidcllt during treatment, and the re-
ourrettage plus energetio supportivo mainder died of the disease. Only 1 pa-
measures and concomitant sulfonamide or tient of 14 abdominal oases survives.
penicillin administration•

2. Energetic supportive measures; a
high caloric, high protein, high carbohy­
drate, low fat diet with supplementary
vitamins, numerous blood transfusions I

and adjuvant suIfona.m1des and penicillin
contributed greatly to the therapeutic
success in this patient.

1. A case of successful radical
surgical treatlDent of a patient with an
extensive abdominal aC'''';'o~cosia has been
presented.

Summary and Conclusionsf
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3 mos. 1930

1 mo. 1932

],.1 mos. 1927

4 mos. 1927

3 mos. 1930

6 mos. 1931

8 mos. 1932

8 yrs. 1933

5 yrs' 1930

8 mos. 1934
9 mos. 1937

3 mos. 1937
8 mos. 1937

1 yr. 1941

8 mos. 1942

4 mos. 1945

\

10 mos.' 1925

,

Duration Year

Cured

Cured

Cured

Died of
meningitis
Cured

Died of
mediastinal
invasion
Cured

Results

Excision & '. Cured
currettage
Supportive Died of

meningitis
KI..X-ray Died of
currettage meningitis
Currettage Cured
N~erous ~rov~d

currettments
Currettage Cured
Excision & Improved
currettage
X-ray
ourrettage
Currettage
SulfOn..':'l,udes
X-ray,Lugo1's
Exc-ision & Rea1ing
currettage

Incision & Cured
eurrettage
Incision & Cured
eurrettage

XI, CUS04'
inoision of
abscesses
X..ray, XI
currettage
XI, X-ray
incfsion
Excision &
currettage
Excision

Excision, KI Died 32 oos. 1927
X..ray,Currettage
Supportive Die'd 7 mos. 1930
Currettage, Died of metas.. 4 yrs.-
n, incision, tatic cerebral 6 mos. 1930
X-ray disease abscess?
arrested for a time
Incision, Died 11 moe. 1935
ctlrrettage,
transfusions
Drainage of Died of menin- 14 mos. 1935
abscesses gitis
Sulfamerazine
sulfadiazine,No follow-up 1944
total Ex 5wlcs.

2

2

3

1
2

1

1

1

3

2
1

1

1

7
24'

53 Carious

5 Carious, abscessed
55 Ulcer from poorly

fitting dentures
26 Apical abscesses

18 Exodontia

31 Exodontia 3
(Comatose on,admission)

65 Abscessed teeth 2
exodontia
~toiditis

Cat'ioua

65 Carious

34 Septic roots

40 Abscessed teeth
exodontia

29 Abscessed teeth
exodontia

13 Carious

M 45 Appendicitisj postoperative
pneumonia and empyema

M 44 Not noted

M 43 Carious

M

M

M

M

M
M

F

M

F
M

F

M 13 Carious
F 29 Carious

F

F

.M

1

2

Cervico-fac1al actingmrcosis (Univers1t~ of ~sQtal
---:~--::--:------=~-7'::----:;;--

No. Sex Age Condition of teeth Type Treatment
or related conditione

21 F 14 Condition ot toeth
not noted

19
20

15

,
4

5

6

7

8

9
],.0

11
12

13

14

'~1ngual Actinomycosis
'p M 43 Edentulous

).{7 M 39 Severe dental sepsis

J... Thoracic Acti~cos~.
" / 18 M 21 Teeth in good 0_1t10n
j

.) 23

t,
I
t
t
I

I
I
I

I
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No. Sex Age Condition of teeth Treatment Results Duration Year
or related conditions

( Thoracic ActingmYcosis (Cont. )
24 M 57 Diverticulitis of colon Excis~on & Died of cere-: 3$4

currettage, bro-vaecular

1

sulfadiazine acci~ent while under
ponicillin Rx,actinomycosis had

improved.
Abdom1na.l.Act1namycosis

"

1 25 M 37 Pyorrhea, aPPendectomy Incision, cauter- Died 2 yrs. 1917
with drainaee ization,curret...

I tage
26 M 27 AppendectOJll1 with X-ra,y, In Died lyr.8mos. 1928

drainage drainage
1928

I
27 F 40 Carious Dra1nase of sub. Died 3 mos,

diaphragnJatic
abscess, sup:portive

28 F 51 Appendectomy with XI, X.ray Died 3 yr. 1931

1

drainage drainage
193629 M 22 Appendectomy with In, X..ray Died 13 mos.

drainage drainage
30 M 15 Abdominal abscess Drainage Died 7 mos. 1932

transfusions
f 31 M 59 Appendectomy Excision Died of pul- 6yr.4moe, 1938

f
currettage monary exten-

sion
32 M 28 Appendectomy with Excision Died 1 'yr. 1935

drainase currettage
33 M 57 Right lower quadrant Supportive Died with 8 mos. 1935.

I abscess p1,llmonary,
I extension

t 34 M 22 Caries Transfusion Died 10 mos. U37
Currettage

35 M 38 Oral sepsis DraiIlMe, X-ray Died 10 moe. 1943
appendectomy sulfathiazole

36 M 11 AppendectoJ!]y Incision & Died 2 yrs. 1944
drainage,
sulfadiazi.ne

37 M 52 Pyorrhea, diverticu- Transverse Izrtproved 4 yr. 1944
litis of colon colostomy,X-ray,

penicillin,

38 16
supportive

F Pyorrhea Penicillin, Living and 1945
appendectomy sulfadiazine, . weil

excision
skin grafting
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III. GOSSIP anatOlDY -o:f the nervous system and
The late Dean J. B. Johnston, sense organs. His broad approaoh to the

taught neuroanatomy in the medioal sohool fundamental morphology and signifioanoe
before taking over the deanship of -the of the different parts of the' oerebellum
Arts College. For 15 years he was reoog.. will interest many biologists as well
nized as one of the 4 leaiing oomparative as the medioal profession generally•

.neu::ologists of the worll, during whioh The J. B. Jolmston Leoture in Neurology
tine he pUblished more than 40 teohnical will be on the "Comparative Neurology
pape-;.'s on the subject. These oontribu- and OUr present Knowledge of the Cere-
tions are l!lOdelsof ac~uraoy and clarity, bellum", Friday, May 11, 8:15 P.M.,
and a:-~"e full of stiIJulating ox-igif'l.ality. at the Museum of Natural History Audi..
He produced. the first 'book on the Morpho- . tor~.um. On Thu:,"sday, Mly 10, at 5:00
logy of the Nervous SYBtems 0:' Vert~brates P.M, Dr. tarsell will speak to stUdents
on a thorough going, fuhctior.~a.l bas:;.3, anc. faouJ:t.y at the In':ltitute of .Anatomy
sett.ing a pattern that has bean exten- Amphitheator on the "Development of
Sl'Vuly followed by subsoquenii leaders. Medicine in the North'west", a subjeot
Fron 1914 until his retirement in 1937, he on which he has worked for many years
headed the Arts college. His contribu- and on whioh he is now preparing a book.
tiona to the field of general education •••Dr. OVid o. Meyer, Assooiate Profee-
were outstanding. One of his unique con.. aor of Medicine, University of Wiaoon-
elusions dealt with the type of student sin, will speak at the Hennepin county
he would IJost like to see enter the Univer.. Medical Society, Monday, May 7, at
sity. He felt that the children of the 8:00 P.M. on "Anticoagulants and Throm-
poor were the best. He adnitted there was bosis" ••••To New Prague, Minnesota on
a certain anount of natural selection, but Sundr.y, April 29 to speak about Dr.
when this was ooupled with a thirst for E. E. Novak at a community celebration
knowledge the result was outstanding. His in honor of an important event. Fifty
widow now liv~ in Los Altos, Calif~ia, years ago on his 22nd birthday.. he had
has given a sum of money to the University C01!le to New Prague to practice after
to provide a lectureship in honor of her graduating from the University of Iowa
husband. She, too, shared her husband's Medical School. He has been there since,
interest in neurology, and worked on the and has become a power for god. in the
nervous systen of the enbryos of the white COrnIllU1lity. in addition to taking care
fish at the University of Miohigan. During of their sick problems, he bas created
Dr. Jolmaton's stUdy abroad, ahe taught for them a fine structure in business
his olasses at the University of West Vir- and education. He is president of the
ginia. Olof Iarsell who will present the -bank, and has headed the C()'):I]IIlOrcial
first of these leotures wae born in SWeden, Association. He has served on the School
but received ppst of his education in Board, and has helped to develop 48ri-
this country. He has been investigating oulture. He is a breeder of fine cattle,
the nervous systetl for over 30 years. and owns many farma, He was 1netrumen-
After obtaining his Ph.D. in 1918 fron the tal in establishing the community hospi ..
Northwestern Univers ith, he was assooiate tal, and has sent more prOlll1eing yo'Un~t

p;,ofessor of ~tony at the University of 1!len to medical school than axry other
Wisconsin for 2 years, a.rld for 1 year at Doctor in Minneeoa. His example to pro-
Northwestern University. Since 1921 he mising young men is reflected in the 0

has. been professor of anatany at the Un!- large nur~or of sucoees:ful physicians
wt'Sity of Oregon Medical School and for from this small town. His interest in
several years has also acted as Dean of the education carried him to the state
Graduate Division of Oregon State System association were he became President of
of Higher Education. In addition to his the Association of School Boards, and a
work on the cerebellum, Doctor Larsell has Regent of the University of Minnesota.
sarried on other outstanding investigations.. At a large dinner which was 11Inited in
pa:rt:J.cularly on the innervation of the lUl'J8S size because of rationing, 350 patients
and on the ear. He is the author of the and friends came to do him honor. Near-
section on the nervous system in the c~- ly a thousand wished to attend. Speak..
rent edition of Morris' Human Anatomy and ora vied With one another to tell of his
of an independent general textbook ~ the oontr!but10ns ••••••

\ ,


