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UNIVERSITY OF MINNESOTA MEDICAL SCHOOL

{ L CALENDAR OF EVENTS
« ' May 7 - 12, 194
J J s 1945

No. 70 \
]
1 Monday, May 7

9:00 = 10:00 Roentgenology-Medicine Conference; L. G. Rigler; C. J. Watson and -
. Staff; Tpdd. Amphitheater, U. H,

b 9:00 ~ 11330 Allergy in Dermatology; Stephen Epsteln; W-312

9:00 - 11:00 Obstetrics and Gynecology Conference; J. L. McKelvey and Staff;
Interms Quarters, U, H,

/ 12:30 - 1:30 Pathology Seminar; The Incldence of Auwricular Fibrillation in
Bacterial Endocarditis; Roger MoDonald; 1Ok I.A.

4:00 - Public Health Seminsr; Mental Hygiense; Dr. McKinley; 6th Floor Health
Service, Women's Lounge

Tuesday, Mey 8

9:00 - 10:00 Roentgenology-Pediatrics Conferénce; L. G. Rigler, I. McQuarrle and
Staff; Eustis Amphitheater, U, H.

11:00 - 12:00 Urology Conference; C. D. Creevy and 'Staff; Main 515 U. H,
12:30 - 1330 Pathology Conference; Autopsles; Pathology Staff; 104 I. A.

12¢30 - 1:30 Physlology-Pharmacology Seminar; Intermodiate Fat Metabolism; George
Burr; 214 M, H. ‘

4300 - 5:00 Physiological Pathology of Surgical Diseases; Physlology and Surgery
Staffs; Todd /mphitheater, U, H.

4300 « 5:30 Obstetrics and Gjnecology Conference; J, L. McKelvey and Staff;
Station 54, U. H,

T R i

4:00 - 5:30 Pediatrice Grand Rounds; I. McQuarrie and Staff; W-205 U. H,
k:30

5330 Ophthalmology Ward Rounds; Erling Hansen and Staff; E-534, U, H,
5800 = 6:00 Roentgen Diagnosis Conference; M., B. Hansom, 515 U, H.
Wednesday, May 9

s g RN N

9:00 - 11:00 Newropsychiatry Seminar; J. C. McKinley and Staff; Station 60; Loungs,
Uo HO

R

Mg

11:00 ~ 12:00 Pathology-Medlcine~Surgery Conference; Rheumatic Hea.;ct Disease with
Mitral Stenosls; E. T. Bell, C. J. Watson, O. H. Wangensteen and
Staff; Todd Amphitheater, U. H.

it

e ; -

12:30 -« 1330 Pediatrics Seminar; Pathological Conference (Pédiatric Cases);
Dr, Schmidt; W-205 U, H.
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1230 - 1:30 Physiological Chemistry Literature Review; Staff; 116 M, H.

4330 - 5:30 Neurophysiology Seminar; The Physiology of the Parietal Lobe; Helen

Safford; 214 M. H.

Thursday, May 10

9:00 -~ 10:00

12:30 1:30

,'HOO - 5:00

4230

5330
4230 « 5330

Fridsy, May 11

19200 - 10:00
10:00 ~ 12:00

10:30 « 12:30

11:45 « 1:15

1:00 - 2:30
1:30 - 3:00

8:15 -

Medicine Case Presentatiom; C. J. Wabson: and Staff; Todd Amphltheater,
U. H,

Physiological Chemistry; Intermedicry Metabolism of Carbohydrates;
M. F. Utter; 116 M, H.

Pediatric Jowrnal Club; Review of Current Literature; Staff;

. W=205 U, H,

Ophthalmology Ward Rounds; Erling Hansen and Staff; E-534, U. H.

Roentgenology Seminar; Hernie of the Diaphr'lgm, Solveigh Bergh;
M"5l5 U Ho

Modlcine Grand Rounds; CG. J. Watson and Staff; Todd Amphitheater, U.H.
Medicine Ward Rounds; C. J. Watson and Steff; E-214 U. H.

Otolaryngology Case Studies; L, R, Boles and Staff; Out-Patient
Otolaryngology Department, U, H.

University of Minnesote Hospitals General Staff Meeting; The Need

for Physical Thorapy in Pediatrlcs; Alice K. Brill; Powell Hall,
Recreation Room.

Dermatology and Syphilology; Presentation of Selected Cases of the
Week; Henry Michelson and Staff; W-206 U, H.

Roentgenoiogy-Neur’osurgefy Conference; H, O. Peterson, W. T, Peyton
and Staff; Todd Amphitheater, U. H.

J. B, Johnston Lecture on Neurology; Comparative Neurology end our
Present Knowledge of the Cerebellum; O. Larsell; Museum of Natural

- Hloteery Auditorium.

Saturday, Moy 12

8:00 - 9300
9:00 ~ 10:00

9:15 -~ 10:30

9:00 - 10:00
10:00 ~ 12:00
11:30 - 12:30

Surgery Journal Club; O, H. Wangensteen and Staff; M-515 U, H.

Pedlatrics Grand Rounds; I, McQuarrie and Staff; Eustis Amphitheater,
UO HO

Surgery Roentgenology Conference; O. H, Wangensteen, L. G. Rigler and
Staff; Todd Amphitheater, U, H.

Medlcine Case Presentation; C. J. Watson and Staff; M-515 U. H.
Medicine Ward Rounds; C. J. Watson and Staff; E-221 U, H.

Anatomy Seminar; The Relations of the Ventral External Arcuate Fibers
to the Nuclous Cuneatus and Nucleus Gracilis; A,.T.Rosmussen;226 I.A.
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IT. ACTINOMYCOSIS

Fred Tc KOlOU.Ch; JI‘.)
Leonard Peltler

Ihtroduction

Recently a case of extensive sbdominal
actinomycosis was treated over a period
here during which time the progress of
the dlisease was arrested, the patient re-
habllitaeted to a normal 1life, and possibly
cured. Since the last review of our ex-
perience with the treatment of aci%namyco-
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 entlre problem of
actinomycosis in the light of the more re-
cent experience with the sulfonamide drugs
and penlcillin as adjuvants in therapy.

We will correlate the extensive literature
of the etiology, pathogenesls and treat-
ment of this discase and present an anal-
yeis of the rosults of the treatment of
actinomycosis hore at the University of
Minnesote Hospitals,

Clinically, actinomycosis is a chronic
disease affccting man end animals char-
acterized by the formation of granuloma-
tous tumors usuelly associated with multi-
ple fistulae to the orerlying skin. Typi-
cal yellow sulfur-like granules may be
obtalned from thesc lesions which havo been
reportod to occur in all parts of the body,
but which in man are commonly situated
in the cervico-facial, abdominal or thora-
clc regions, -

The clinical picture of actinomycosis
is produced by 3 entirely different micro-
organisms: Actinomyces (actinqmyigeis);

a Staphylococcus (botryomy?osie) and
.égﬁiggbgg;;;ua.l;sniargai. actinobacillo-
gls)’., Botryomycosis and actinobacillo-
sis occur 1nfrﬁquently in man, dbut are com-
mon in animals™, Actinomycosis occurs fre-
quently in both men and animals. The dif-
ferential dlagnosis of the conditions af-
fecting animrls is irportant as it affects
the theory of etlology and the rationals

of treastment of actiEBmycosis in5man. The
studies of Magnuggon™, Griffith” and
Shehan and Davisl Indicate that only a
fraction of all of the animels with a clin-
ical diagnosis of actinomycosls suffer
fron the dlscase. It follows fronm this

-
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that a history of contact with so-called -
actinomycotic cattle is of little sig-
nificence etiologically in human actino-
mycosis, unless the nature of the dis--
ecage in the animsl 1s conclusively deter-
nined., The value of therapeutic agents
successfully used in the treatment of
so~called actinomycotic animals is
questionable whon applied in the treat-
ment of true actinomycosis in man.

History

Tn 1877, Bollingerl reported that
while examining materilal from a dlseased
Jaw bone of a cow, he had found branch-
ing mycelia which he considered to be
the gausative agent of the condition,
Harz® named the orgenlsn Agtinomyces or
"vay fungus". At the same time Israell
described thie org %sm from pathological
specimens. Ponfic;il firet recognized
the cogdition clinically in 1879.

Israel” in 1885 reviewed 38 cases of
actinomycosis and clearly defined the
disense as a clinical entity. Invest-
igation of the etiological aggnt was
first ecarried out_by Bostroem™ and by
Wolff and Israelll,’

Incidence and Distribution

The exact incldence of actinomycosis
is not avallable. In the years 1930 to
1936, the ammunl nurber of reported
deaths due to the disea?g)in the United
States was Just over 60'”‘, The nmumiber
of reported deaths has been slowly ris-
ing during the last 25 years, due to
nore accurate diagnosis. The incldence
In Minnesoota 1s shown in Tgble I.

Actinomycosis_has a world wildo dis-
tribution. Cope3 believed that the nun-
ber of reported cases depended upon the
clinicai acumen of the dlagnostician,
Sanford b believed that the apparent -
increased incidence of actinomycosig in
the north central states was duc to more
accurate diagnoses. In an analysis of
670 cagig of actinomycosis, Sanford and
Voelke found that the medlan age in-
cldence fell between 20 and 30 years;

80 per cont of the patients worec nales;
environment or occupation appeared to
be of no significance.

In 1936, Wangensteen69 wrote that the
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Teble I

Actinomycosls Casos and Deaths
roported to
Minnesota Deportment of Health
(1922-1944, inclusive)

Year @ Total Cases Qut-of-State Deaths

Cageg¥*
1922 '
1923
1924
1925
1926
1927
1928
1929
1930
1951
1932
1933
1934
1935
1936
1957
1938
1939
1940
1941 25 14
1942 22 17
1943 30 20
1944 28 19
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(a) 5 cases with first symptoms prior
to 1933 .

(b) 1 case with first syrptoms prior
to 1934

#Included under "Total Cases" also.

et 431 10 Sy v o e 1

nost slgnificant problem relating to
actinonycoeis was the probdlem of its
etlology. Thie problem has slowly begun
to resolve itself through the ensuing
years,

The actinamycetes are Gram positive
nicro-organisms characterized by the form-
ation of a myceliumh r network of branched
filanents., Waksman™ considered then to
be an independent group of organisme
closely related to the bacteria which had
adopted- a fungus-like f growth, The
actinonycetes arezi’ﬁz’gi?3gfclosoly ro-
lated to thoe tubercle bacillus, the diph-
therold bacilli and the leprosy bacillus,
The members of this group live in the soil,
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on grains end grasses and in water,
Several specles are pathogenic for
plants (potato scadb). Only a very small
rinority of these organisms are patho-
genic for man end aninals.

On the basis of their axygen requlre-
nents, the pathogenic actinorycctes nay
be divided into an aecrobic group and
an anaerobic or nicro-aerophllic grouphh
Using this scheme, Wakeren and Henrici
have classified ther in the gonus
Actimonyces which contains the anaerobic
or micro~asrophilic organisns -and the
genus necardie which contalins the
aeroblec organisms. Prior to this, the
clasgification of thesoc organisms has
been chaotic,

Organisms of both genera will produce
actinonycosis in man, The theory of
Bostroem, that actinorycosis was pro-
duced by an aeroblc orgaenisn and that of
Wolff and Israel, that it was produced
by an anaerobic organismBgave both bgen

subetantiatgg. Naeslund”~, Erikson

and Blggart©” have reported pathogenic
strains of aerobig actinomyces. Benbow
Smith and Grinson 0, in reporting two
cases of pulmonary actinorycosis due to
aerobic organisms, estirate that 10% of
thoraclc actinonmycosis is dus to aerobic
organisms, By far the largest share of
actinonycosis is produced, however, by

~ anaerobic or nmicro-aerophilic actinomyces.

It was Naeslund's impression that the

- anacrobic actinornyces were associated

with actinonmycosis related to the gastro-
intestinal tract, while aerobic infec-
tions were nost cormmon in the chest or

* in cases with ggtastatic focl of infec-

tion. Erikson” has shown that human
strains of anaerobic actinormyces fornm
rough colonles, show greater polynorphisn,
and possess. greater powers of fermenta-
tion than the bovine strains which are
sriooth colony forms.

The normal habltat of the anasrobic
actinonyces 1s in the oral cavity.
Acroble actinoryces, widespread in na-
ture, have rarely_heen isolaged frgm ths
routhe2,27 Lord3 ’ Ermons20127,2 and,
Slack ", have isolated pathogepic actino-
ryces from the tonsils. Davis®’, how-
ever, has called attention to the fact
that all tonsillar granules are not
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actinonycotic, Actincriyces have been 1so-

lated from pyorrhea pus; dental scuny

- salivayy calcull, and the contggpts of
; o gho contgy

carious_teoth by Slack s and
ond Goldsworth™ ., Using these organisns,
the pathologlc picture of actinomycosis
has been, produced in laboraiory anipnl
by Slackﬁa,ggsoburyvet al gg, Lor:i}.g%’83
and Neesl « Those organisns found
in the normal mouth and representing the
anserobic group alnecst exclusively are
considered an endogenous source of infec-
tions The aoroblc forms from the exogen-
ous source of infection. The vast major-
ity of actinomycotic infections are
anasroblc and are considered endogenous.

Pathogenesis

The relationshilp of dental cariles gg
actinomycosis was first noted by Lord”’,
vho stated that under certain conditions
persons with carious teeth are liable to
develop actinomycosis, hausen™8 and
Sulliven and Goldsworth have noted
that the acute form of faclal actinomyco-
8ls not infrequently follows exodontia,

Israsl reports a case (cited by Naeslund3§»»

in which pulmonary actincmycosis sgllowed
asplration of a tooth. Colebrook<" and
Robinsond 1 have reported cases of acting-
mycosis of the extremity following trauma
from the teeth of an adversary.

The close relationship between dental
sepsls and cervicofaclal actinomycosis is
clearly seen in Teble IT which 1s an

analysis of 38 cases of actinomycosis from

the University of Minnesota Hospitals.

» and Sullivan -

‘initiating the disease,

Table II
Type Num- Dental Appen- Right  Divera
ber Sepsis dici- Lower ticulil
tis Quad., tis
Abscess
Cervico=-

faclal 15 14
Lingual B 2
Abdominal 1k 6 8 3 2
Thoracic 7 2
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Minor trauma, inflammation associated
with root abecesses or exodontia may
afford the opportunity for the actino-
myces to become active. Access to the"
gastro-intestinal tract is made easy
by the constant swallowing of saliva.
Here there is a close correlation be-
tween appendicitis and diverticulitis
end’the onset of actinomycosis, Acti-
nomyces may reach the bronchlal tree
by aspiration of oral contents or from
the alr through the respiratory tract.
That aspiration is the moot common route’
of infection 1s shown by the high per-
centage of anaeroblc organliems in pul-
monary actinomycosis. Aeroblic infec-
tions, when they occur, are most common
in the lung so that Infectlon via the
respiratory tract cannot be ignored.
The precipitating factor in producing
any of these infections is as yet un-
known.

Successful reproduction of the dis-
case In animals is difficult., Simul-
dneous implantation of foreign bodies
or the addition of other micro-organisms
to produce mixed infections have failed
to increase the posgitive results., The
role of Agtinogaclllsg actinogxcggum»
comitans is unknown™/. Axhausen™™ -

stresses the role of pyogenic cﬁgci in

Wright™ ob-
served that only a minority of cases he
studled seemed to be pure Infections, ‘
The disease, however, has been produced
in aggmals with pure cultures, Naes-
lund-™~ belleved that mixed infections
were of significance only in producing
a more rapid spread of the infection and
a greatgg inflammatory response. -
Henricl”” and his group considered
allergic sensitization to play a role in
the development of progressive actino-
nycosis.

_gath019§1-

The pathology of aoﬁ%n&gycosis has
been well describedd,*»*(  Higtologi-
cally the lesions represent a chronic
suppurative process. The orgenisms may
appear as a radilally arranged mass of

‘branching mycelia surrounded by a collec-

tion of polymorphonuclear leucocytes,

“small Jround cells, and mononuclears on

the periphery of which is & marked fibro-
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blagtic reaction. In stained section the
actinomycotic granules show a central
grem posltive portion consisting of ny-
.cellal threads and a peripheral zone of
thickened Gram negative mycelial clubs,
This picture differentiates actinomycotic
granules from those of botryomycosis and
actinobacillosis, When granules are not
demonstrable the infected tissue presents
the appearance of a non-specific chronic
Inflammation.

The lneubatlon period of actinomycosis
is wnknown but 1ls usually assumed to be
e matter of weeks. The infection begins
in the subcutaneous,; submcous, or sub-
peritoneal comnective tissue as & small
area of brawny or "wooden" induration.
Following the stage of induration there is
a progresslve
eroslion of the commective tlssue. As the
proceas progresses the overlying skin be-
comes tight and red. When fluctuation
occurs, the skin bresks down with the for-
mation of multiple sinuses which drain a
seropurulent discharge usually contalning
sulfur granules, Extension occurs
through the activity of the macrophages
which carry some of the filaments out into
the swrrounding tissue, Spread through
the blood stream ls uncommon, but a lesion
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may rupture into a vessel and give rise
to metastatic foci in distant organs.
Actinomyces have been obtained in pure
culture from the blood stream’®, Exten-
sion through the lymphatics occurs only
rarely and the entire lymphatic system
enjoys a surprising degree of immumity.
The infection tends to spread beneath,
but not across epithelial or endothelial
barriers. The peritoneum is qulte re-
sigtant 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 1n thoracic
actinomycosis.

At the time of surgical operation
the actinomycotic tissue may be readily
identified by ite characteristic yellow
color, its fibrous consistency, the
presence of multiple small sinuses,
and by its vascularity.

Clinical Mgnifestatlons

The clinical manifestations of
actinomycosis in man are commonly
divided into 4 types: cervico-facial,
abdominal, thoracic, and miscellancous.

Table III
Author B No, of | Eervico- Abdominal Thoracic Miscellaneous
: Cases faclal : :
Senford & Voelkert? 670 60% 18% 149 &4
Cope? 1330 57% 22% 15% 5%
Univorsity Hospitals 38 38% 36% 18% 8%

The classic picture of cervico-facial

-actinomycosis 1s that associated with a

slow onset of swelling and induration
with sinus formation although Axhausenl8
has pointéd out the importance of recog-
nizing the acute forms. The mortality

of cervico-facial actinomycosis is due to
the involvement of vital tissue by exten-
slon Trom the original site of infection.
The prognosls depends upon the degroe of
localization at the time treatment is be-
gun. We have clasgified our cases of
corvico-faclal actinomycosis into 3 types:

\

1) a circumscribed abscess or area of
induration without einuses; 2) lesions
with sinuses but not invading vital
structurcs; 3) lesions extending into
the orbilt, sinuses, spine or mediagtinum.,
The prognosls with the firast 2 types 1s
good, ILesions of the third type usually
torminate with an antinomycotic menin-
gltis or thoracic involvement,

Thoracic actinomycosls may be primary
or secondayy, Secondary involvement may
be 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 dlagnosis, Primary thoracic
actinomycosis presents much more of a
dilegnostic problem, being similar in
many ways to other forms of chronic
pulmonary suppuration, Nauseac™” has

- classified pulmonary actinomycosis into

3 anatcmical divisions: 1) broncho-actino-
mycosis; 2) pnoumo-actinomycosis; and

3) pleuro-pneume-actinomycosis., Fever,
Cough and expectoration are common to all
types. Hemoptysis 1s rare. Depending
upon the type of infection the symptoms
nay be predominately those assoclated
with a bronchitis, a pulmonary effusion
or erpyera, or a pulmonary cocnsolidation.
Thé diagnosis can be made by demonstrating
sulfur granulecs in the sputum or pleural
fluld., Poriostitis of the ribs associated
with non-spocific changes in the lungsmay
lead to the roentgenologic dlagnosis™ .
Erpyema necossitatis 1s frequently the

presenting symptom in thoracic actinomyco-

sis.

Abdominal aptinomycosis shows a pre-
dilection for the right lower quadrant and
frequently follows operations for acute
eppendicitis or drainsge of abscesses in
this region., Occasionally it 1s associated
with diverticulitis of the colon (See
Table II). Any draining sinus on the
abdominal wall should be carefully examn-
ined to exclude actinomycosis., In order
to make a more accurate estimate of Egg
prognosis of abdominal casesy; Morton
hag divided them into 3 groups: 1) those
resembling acute appendicitis with a ro-
sidual sinus tract; 2) those presenting a
mass in the right lower quadrant without
signs of obstruction; 3) those assoclated
with psoas spasn or a flexed thigh. He
reports on 20 cases of abdominsl actinomy-
cogls clagsifled according to thie scheme:
tyre 1, 5 cases, all recovered; type 2,

2 Tatalities, 3 recoveries; type 3, 10
fatalitics, »

Tho ideal way of confirming a dlagnosis
of actinomycosis ls by obtaining the or-
ganism in pure culture from the lesions.
This, however, is difficult. The char-
actoristic microscopic appearance of the
stalned granules may be considered to
be specific. Material for examination
nay be obtained from sputum, pugs; or fron
blopsy. All of the cases from the Univer-

336

sity Hospitals reported here were diag-
-nosed. by demonstration of typlcal
sulfur granules.

Treatment of Actinomycosis

Introduction

The history of the treatment of
actinormycosls simmlates that of all
infectious diseases. Groping through
the available therapeutic armamentaris,
following current fads, physiclans have
employed- surgery, chemotherapy, vaccines,
radiation therapy and latterly the cur-
rent cherotherapeutic paneceas, tha
sulfonamides and antiblotics, in an ef -
fort to cure the dlsease. Success with:
the methods has beon varlable, Thelr
number attests to the lack of uniform
results with any one of them. A review
of the literature reveals nany ambitious
clains for all of the remedles devised.
In general the fact evolves that
cervico-facial and other circumscribed
actinonycotic lesions have been amenable
to treatmont with the majority of the
rothods offered. This 1s in contrast
to the relative incurability of the eb-
dominal disease and with the exception
of isolated cases the almost inevitable
nortality in the thoraclc cases of
actinonycosis,

Surgery

Incislon Into and dralnage of collec-
tlons of pus is one of the rmost ancient
surgical remedies. No doubt, long before
actinomycosls woas described as an cne-
tity, surgeons were draining the abscess-
es asgoclated with the disease. The
exact hilstory of the establishment of
the surglcal troatment of actinomycosis
is difficult to trace. The search for
other methods of treatment in the discase
early in its history suggests that the
results of the incision and drainage of
actinomycotic lesions were not attended
by favorable results, The proper of-
fective surgical treatment of actinory-
cosls gradually evolved fron tho exper-
lence gathered in the treatment of the
diecase. As far as we can detemmine,
the principles Wegg first clearly stated
in 1905 by Waring!“, a British surgeon.
This nan cured 4 of 7 cases of abdominal
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actinomycosis originating in the right
lower gquadrant by means of surgery and

ad juvent potassium iodlide therepy. He
wrote, "The limits of surgery appear to be
incision, evacuation, scraping, draining
of abscesses irmediately they can be diag-
nosed, and afterwards repeated lrrigation
with an antiseptic solution, with iodine,
or better, with a solution of peroxide of
hydrogen. The latter chemlcal agent
appears to be the most effectlive agent in
arreating tho local growth of the para-
site." This paper established the proper
surglecal technic for the care of patients
with actinormycosis, The factor of metl-

culous lgoal wound hygiene was ermphasized
by Srith®? and we feel it is excoodingly
Colebrooklet.

Irportant. in 1921 arplified
Waring's principles in his paper on vac-
cine therapy and he prophesied the possi-
bility of success in extensive thoracic
and abdorinal actinomycosis wigg radial
surglcal management. Brickner-” of New
York reported in 1925 that he cured. 5
patients suffering with severe low abdcm-

- innl and pelvic actinomycosis by means of

radical incision, excision and curretitage
followed by orcl potassium iodide, and the
local application of Lugol's solution. One
of Brickner's patients, case #i, bears a
striking resemblance to our surviving ab-
dominal case. In 1925, this patient
treated simllarly to ours, was cured with-
out recourse to adjuvant sulfadiazine and
penicillin, It 11l tes the fact point-
ed out by Wangensteen ~ in 1932 and re-
emphasized by hin in 1936 that radical
surgery per se ls the sine qua none of the
treatmen} of oxtensive actinomycosis. Wan-
gensteen~” ratlonalizing the surgical treat-
nent of actinomycosis, concluded: "The

nost direct agoncy in the treatment of
actinomycosis is surgery. The rationale

of surglcal troatrment lies in the fact

thot the infection 1s essentially an ansero-
bic one, Removal of the dead tissue,

which is poorly oxygenated and in conse-
quence an excellent cwlture median, will
usually terminate the disease", He relied
nainly on the removal of doad tissue by re-
poated cwrrettment rathor than by radical
excision,

A list of the larger series of cases of
actinomycosis gleaned from the literature
which were treated surglcally is tabulated
(see Table IV). AdJuvant potassium icdide
treatnent was used by most of the surgeons

337

-\

reporting their results in actinorycosis,

A list of the authors with a swmary of

the types of cases, types of treatment,

and their results is made. This serles

and the subsequent reviews of the other

thercpeutic meagwres include the major-

ity of papers dealing with the treatrent
of actinonycosis.

Potassium Iodlde

Potassiun lodte ¥gs introduced erpir-
ically by Thorasson'! in 1885 for the
treatment of 1iggual actinorycosis of
cattle. Nocard'~ charploned the drug
and stirmlated its introduction in the
treatment of human %ctinomycosia by
Tterson and Netter!” in the sare yeaxr.
In spite of the optinistic recormenda-
tions and the success attending the use
of potassium lodide in other granulo-
matous disease, (1.e., luetic gumata),
its therapeutic ineffectualness in dboth
bovine and human actinorgycosis was soon

obvious. In an gttempt to rationalize
the use of the drug in gctinpmycosis,
Harbitz_and B-Grondshl’” end later
HenriciT* found in 'in vitro' studies

lwxuriant growth of actinomycetes in
nedia containing 2% potassium iodide,
Clinical experience fortified by these
studies established the inutility of
potassiun iodide therapy in actinomyco-
gig. An interesting sldelight on the
history of potassium lodide therapy in
actinonycosls related to Thomasaon's
success with what he thought was lingual
actinomycosis, As first described by
Ligniers and Spitz9 igd shown by
Griffith? and others » granulomatous
lesions of the bovine tongue sre usually
dus to Actinobacillosis which is speci-
Tically amenable to potassiun lodide
theraspy. - The universal applicatdn of
potassium lodide to human actinomycosis
is an exarple of a world wide medical
hebetude resulting from Thomasson's
Ignorance of the bacteriology of the
disease he treated. At the present time,
enlightened clinii%&ne ahargnEES opin-
ions of Colgbroo ', Jungl 0, and
Wengensteen®9 that reliance upon potas-
siun lodide for the treatment of actino-
rycosis is not warranted and at the
present time no indications for its use
exist, )
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this chemlcal an effective fungicide for
graine contaminated with molds. The drug
vas administered orally and the sinus’
tracts were irrigated with a 1 per cent

Tablo IV

) Results of Surglcal Treatment of Actinomycosils

, Types of Cases and Reaulls v

) Author Date | Therapy | Cervico-faclal Thoracic | Abdominal

: # C IDXN # ¢ I DN|# CIDN
Gangolphe, M. §8 :

4 Dupla.nti Fr., 18978, 1 . 1 1

: Bell, J.° 1905 | §,I,AgN 3 3 1 1 y o1 3
Choyce, C.C. go 1910 s,I 1 1
McKenty, ¥ 1913 | 8,I 19 15 0 &k 2 2 11 2 9

& Copey V.Z. 1915 S,;I 6 4 2 3 3 2 11
Rarsted, N.O. 1916 | 8,1 by 3 0 1 1l 11 1

{ Ochsner, A.J. 6 10171} S,I 1 1

i MoCallems A.I. 2 | 19194 8,I b1 1 27 2 1 1
Matz, F. 1922 | S 7T 4 3

f Brockuan, R, 1922 | 8,1,V. L L

i Brickner, W,2? 1925 | ~we-- , 5 5

! Smith, F.L.OT 1930 | 8 7 52

4 Wangensteegz Owen 19321 S,I 1 1

/ Pope, E.L, 1935 | S,X* 10 10 1 1 2 2

i Ellis, R.27 19358 ° 2 11 3 3

! Bisgerd, D.”° 1938 | 8,I,X 2 2

/ Schmitt, G.R. ,

) Olson, A.M, 6 | 1gm] 2 2 11

4 Randall, 0,S.00 1942 | 8 {1612 13

{ Zickin, et a1l | ecen|S8,I,Xx |1711 4 2 b1 03 5 1 4

f U. of Minn.,

) Surgigal Dept. 1945 8,1,X,Sn |17 10 3 4 T 7 1 1 13

3 Totals 96 69 10 9 8 26 3 219 27015 945 1

s

“} *i-ray Therapy was added to surgical treatment in 3 cases of Pope's series.

; S =~ Surgery

» I - Potassium Iodide

/ X « X-ray

? Sn - Sulfonantde
# - Nurber of Cases

1 C - Nunber of Cases Cured

; I ~ Nuriber of Cases Irmproved

§ D -« Number of Deaths -

] N - No Follow-up ,

) Copper Sulfate solution. BSeveral authors used copper

sulfate in their shot gund approach to

f I}Ber gulfate was introduced by the trgigt ment of actinomysosis., Von

i Bevan!c in 1905 for the treatment of Baracz !~ troated successfully 30 out of

! actinomycosis as an adjuvant to surgical 36 cases of actinomycosis by the paren-

N drailnage, He wes influenced by the exper- chymatous injection of copper sulfate

4 lence of agriculturists who had fownd solution. His cured petients had cer-

vico-facial disease while 2 cases with
gbdominal disease died and 4 cases were
8t11] under treatment at the time of his
report. :
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Table IV

Rosults of Surgical Treatment of Actinorycosis

Types of Cases and Results
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Author Date | Therapy | Cervico-facial Thoracic Abdominal ,
# ¢c I DX # ¢c I DN|# C I DN

Gangolphe, M. %8

Duplenty Fr. 189718, 1 1 1
Bell, J.2 1905 | S,I,AgN | 3 3 1 1 L o1 3
Choyce, 0-0-520 1910 | 8,I | 1 1
McKenty, F,E. 1913 | S,I 19 15 0 k 2 2 11 2 9
Copos V.Z. 1915 | 8,I 6 4 2 3 3 2 11
Rarsted, N.O. 1916 | 8,1 4 3 0 1 1 101 1
Ochesner, A.J. 19171 s,I 1l 1
MoCallemy, A. I, 19194 S,T L 1 1 27 21 . 1
Matz, F,0% 1922 8 |7 4 3
Brockuan, R.2 1922 | S,I,V. 4 b
Brickner, W, 1925 | wwmm- 5 5
Smith, F.L.OT 1930 | S T 52
Wangensteegg Owen | 1932 | S,I l 1
Pope,'E.L5 1935 | 8,X* 10 10 1 1 2 2
Ellis, R.2' 1935 | 8 2 11 3 3
Bisgard, D.”° 1938 | 8,I,X 2 2
Somiltt, G.R. §&

Olson, AM,O0 | 1941 2 2 11
Randall, 0.5.05 | 1ok2|s 1612 1 3
Ziskin, et alTl cmee | 8,I,X 1711 4 2 L 13 5 1 N
Uo Qf Mim.’ ’ ’

Surgisal Dept. 1945 | 8,I,X,Sn {1710 3 L 7 7 14 1 13

Totals 9 6910 9 8 26 3 219 27015 945 1

¥E-ray Therapy was added to surgicél treatment in 3 cases of Pope's series.

S - Surgery

I - Potassium Iodide

X = X-ray

Sn - Sulfonamide .

# - Number of Cases

C =~ Nuiber of Cases Cured

I -~ Number of Cases Irmproved
D - Number of Deaths

N - No Follow-up

Copper Suifate

Co;?ger sulfate was introduced dy

Bevan!< in 1905 for the treatment of
actinomycosis as an adjuvant to surgical
drainege, He was influenced by the exper-
ience of asgriculturists who had found

this chemlcel an effective funglicide for
grains contaminated with molds. The drug

. was administered orally and the sinus

tracts were irrigated with a 1 per cent

solution. BSeveral authors used copper
sulfate in their shot gund approach to
the tr?gtment of actinomyeosis., Von
Baracz'™ treated successfully 30 out of
36 cagses of actinomycosis by the paren-
chymatous injJection of copper sulfate
solution, His cured patients had cer-
vico-facial disease while 2 cases with
abdominal disease dled and 4 cases were
8till under treatment at the time of his
Yeport., : |
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- was iIntroduced by Hersha?

Other chemotherapeutic methods employ-
ing the arsenicals, methylene blue and
iodine~iontophresis are scattered through
the literature but are not of sufficlent
importance to warrant detailed discussion.

X-ray - Redium

The radiation therapy gf actinomycosis
in 190k, He
reported a case of cervico-facial actino-
mycosls at the Chicago Surgical Society
which was a surgical fallure but regpnded
favorably and was cured by means of com-
bined potasaigg iodide and x-ray therapy.
By 1905 Bevan~~ had treated 6 patisgts
with radiation., In 1914 Heyerdahl
Oslo reported & cervico-facial case cured
by radium emanations and, B; 1919 had re-
ported success in 6 cases An incomplete
review of the literature on radlation
therepy of actinomycosis is summarized

in a table similar to that listing the

surglcal results. The number of authors
reporting attests to the popularity of
this method of treatment.

Investigators have attempted to ration-
allze the effectiveness of radistion
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therapy in the eradication of actinomy-
cosis. Fmployed initially with potas-
slum lodide, it was thought that the
X-rays caused the release of nascent
1odine which killed the actinomyces in
the lesipns, Jungling?® and others
have shown that radiation is effective
in actinomycosis in the absence oflagju-
vant potessium lodlde., Kleesattel
subJected pure cultures of pathogenic
actinomyces to irradiation. He found
that they tolerated up to 10 erythoma
gskin doses, a quantity infinitely great-
er than the amount employed in clinlcal
therapy. He concluded that the effects
of radiation therapy in aig%namycosie
were non-specific. Smith theorized
that elther the actinomycete in vivo was
more susceptlble to radiation than in
vitro or the effectiveness of radiation
therapy resulted from the destruction of
synergistic organisms In the actinomyco-
tic loslas which enasbled the natural
defenses of the body to cope with the
actinomyces present. At the present
time, olinlcal results prove the €fec-
tiveness of radiation therapy in actino-
mycosis but the mode of action is un-
known.

- -

Table T
Results with Radiation Therapy of Actinomycosis

Types‘of Cases and Results
Author Date | Therapy | Cervico-facial Thoraclc Abdominal
# C I D N |# € I DN # _C I DN
Harsha, w.9go 190% | X,I 1 01
Levy, B.R,105 5 L[908 |x 3 3 ‘ |
Sardemamn,E, 114|191k | x,8 Y L
Nordentﬁg,J.llJ 191k | X 2 1 1
Schmidt 1915 | X,1 11
Hbyerd§9196’ lglg
{191 \
109 11927 IR 21 21

Melchior,E.5 7 |1916 |X,1 3 3
g%ttrich,R. 5‘ 1920 |X,8,I {21 19 2 O

elnkerm, 192l |X 5 3 :
Jungling, '.igo 1920 |X,8,1 {12 11 1
Prikul,A. g |92 X8 1 1 : ~
Brofelt,S. 1922 |x,8 87 67 - 20 t15 © 15 b9 22 27

%;J .C. 1922 {x,s,I,C J 2 3 6 3

Settler,B°7, ., 11923 |X,S,M 3 2 1
Wakeley,C.P. <1923 |X,8,I L3 1 3 3 2 2




Table V (Cont.)

Author - Date | Therapy| Cervico-faclal Thoracic Abdominal
# ¢ I DN |# ¢cIDNIXN # ¢ I DN
; New, G.B¢ &
- Figi,F.A.%g 1923 |R,S,I | 85 6018 7
t' Kaplan,&I. 19211' R,S 1l 1
vJ Brunzel 1925 | X 1 1
i - Edken, T. 1 1926 | X,8,I 3 2 1 1 1
| Grunthal, ié9 1927 | x 11
| Tempsky,V.1L [1927 | X,1 36 32 I IS | 3 3 1 2
. Desjarding,a®* [1928 | X,8,1 7 6 1 |25 1 517
j Heeren,J.” 1929 | X 12 8 2 2 3 2 1 1 1
| Good, L.P.%9  |1930 | X,8,I 13 16 6
Good, LP.70 01931 | X,T 55 8 629 12
s Stocker,Hans 8 1931 | X,I 15 9 0 33 5 1 2 2 2 1 -1
. Engelstadt,RBO! 1932 | R 28 25 1 1 1
8811933 | R 1 1
}  Harvison, R 92 11954 | x 22 22 ! 4 4 4
Smith, E.L 78 1934 |X,S 7 5 2
Mesaon, D;1°m1936 X,I 2 2
MartinACreigo 1936 | X 3 3
Keijser,s.192 |1936 |x,T 69 64 3 2 3 3 27 9 18
Weysser,C. 1957 (X 1l 1l
Kuhlmen, B.1% 11937 |%,1 I b 1 1
,  Renander, A.113 (1937 |x 31 26 5 3 3 13 5 8
,  MoWhirter,R,10 1938 |x 8 71 2 11 L3 1
' Sterlinger, F 801938 |%,I,L 11
Holdre, J, &
Koskvee, L.99 ol |X,1 120 87 1023 |4 1 1 2 17 9 2 6
Henkel,K,”? 1941 |X,I 2 2
'2 Totals 60k 490 30 33 51 |72 3 55410 [235 75 21 123 16
5 X « X-ray
‘ R ~ Radium
! I - Potassium Iodide
f S - surgery )
; C - Copper SO !
{ Ne -~ Neoarsphersmine
; FP -~ Foreign Protelin
L - Lymph Extract
# - Number of Cages
. I « Number of Cases Improved
; C ~ Number of Cases Cured
i D «~ Number of Deaths
} N - No follow-up
/
/ |
Extreme veriations in therapeutic. tracted fractional daily doses of 100
\ radiation technic have been described with roentgens wuntil 4 thousend roentgens were
simllar results attending most of them. adminisﬁered. At the other extreme,

The majorlty of radioclogists used deep, Heeren”" gave 90 to 120 per cent erythera
filtered x-rays in doses varying betwoen skin doses at monthly intervals. Usually
"3 and 4 thousand roentgeng divided in 4if- potassium lodide and auxiliary surgical
1L ferent manners. Harrison’® felt that the meagures were employed. The superfluity
;. best results were obtained by using pro- of potassium iodide is known by socme but
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"~ definitely not accepted by all of the-

3h)
The efficacy of radigtion therapy in

roentgen therapists reviewed. Some authors circumscribed superficial actinomycosis

insisted upon adequate drainage and cur-
rettage of theli$sions but the majority
shared Smith's attitude toward surgery
who wrote: “Radical surgery including cur-
retting is probably inadvisable., A study
of the cases reported by the aubhors
quoted herein shows that, all other things
belng equal, those cases which had a minl-
mm of surgical interference recovered more
rapldly than did the remelnder, Surglcel
procedures should probably not be resorted
to except to provide dreinage and to as-
sist in definitely establishing a diagno-
sis. They should then be limited to a
small incision preferably a stab wound,"

is established without a doubt. On the
other hand the results indicate its inef-

fectiveness in widospread disease.

Vaccines

Specific vaccine therapy ggsactinomy-
cosis was introduced by Wynn™<“ in 1908,
The method gained a few adherents in
Europe but has never gained pop ity
in the UnitaedStates, Colebroo of
England gnd the Hungarian dermatologist
Neuberte® are the most energetlc propon-
ents of vaccine therapy. The former em-
phagized the value of concomitant surgery
while the latter ' relics solely upon
immunologic methods. A swmary of the re-
sults with vaccine therapy by several
authors is tabulated below.

Table VI
Results with Vaccine Therapy of Actinomycosis

Types of Cases and Results

Author Date | Therapy | Cervico-faclal | Thoracic Abdominal
: # C I DN|# CIDN|# CIDN

Wynn, Wm.128 1908 | v,S 101
Colebrook,L.12% | 1911 |v,s 10 9 1 8 75 |6 5
Dean, C.W,125 1917 | V,8 11
Schuchardt X, 127 | 1939 | v,s. 12 2 | -
Neuber,E, & 19%0 | v, 2 2 11

Totals 27 2k 3, 10 2 71 |6 1 5 .
V - Vaccine - I- Number of cages 1mpro#ed
S - Surgery D - Number of deaths
# - Number of cases N

C - Number of cases cured

The influence of surgiecal drainage and
currettage upon the results reported and
attributed to the vacct Sﬁ 13 evident and
emphasized by Colebrook who wrote:

"The treatment of actinomycosis by vac-
cines facilitates recovory when efficient
surglcal drainsge of tho affected tissues
is securod and maintained: when, however,
drainage is unsatisfactory the use of
appropriate vaccines will not usually
suffice to stay the progress:of the infec-
tion." Colebroock's centribution to the
treatment of actinomycosls was really sur-
8lcel since throughout his report ho in-
slstod that in tho absence of corplote

- No follow-ups

surgical drainage and cwrrettage of the
actinpmycotic lesions the disease could
not be cured. On the other hand Neuber
who claims almost 100% success with
the vaccine treatment of actinomycosis
writes that surgical reasures, X-ray
therapy and ilodides, are superfluous

_and unnecessary in curing the disease,

He insists that if the irmunologlc status
of the patient suffering wih actinoryco-
els 1s corefully evaluated regording

the presence of allergy or anergy and if
fresh polyvalent or autovaccines are
Properly adninistered in only the aller-
glec patient, cure of the disease 1s
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inevitable. The onty failures he admits
are in anergic patients and in those
succoss may follow the administration of
convalescont serum or blood transfusions.
Although no statistical data is prosonted
in his recont genoral review of the sub-
Joot, the coses illustrated are quite
impressive. :
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They cured a patient with cervico-
faclal actinonmycosls by giving hinm

13 groms of thymol twice weeokly for 2
nonths, Myers observed that actino-
myces were killed in vitro by 1 ninute's
oxposure to a 1 to 1000 concentration
of thymol in ths eulture mediu. . Frploy-
ing adequato surgical drainage with the

oral acdministration and local applica-
tion of thymol in 6 cases of cervico-
facial actinomycosis Myeral roeported
curcs in 5 of them. A swmary of the
literature on the results of thymol
therapy in the treatment of actinomyco-
sls 1s presented in table 7.

Thymol

Thynol was found to bo effective in
the treatment of a local occupational
fungus dermatitis among fru11i' grchard
workers by Myers and Theines 5% 1n 1925.

Table VII
Results with Thymol Therapy of Actinorycosis
Types of Cases ond Results

Author Date | Therapy| Cervico-Facial | Thoracic Abdoninal
' : C'I. DN |# CIDN|# ¢ IDN
Myers, H.B. 1% [1925 |7 1 1

& Thienes i§GH _
.Baneroft,F.W,,

& Brmm,}f%g9 1938 | 1,8/ 1l 1
Fang, H.C, 1938 | T,C 1 1
Joyce, T.M. 197 (1938 |T 5 3 2
Etter’ L'E.

& Schu- 131 :

moher,F.L.B%'l959 T 1 1
Clermons,H.H.,~“|1940 |T 1 1

Totals | s 1 3 1 1 1 1

T « Thymol I - Number of cases irmproved
S « Surgery D - Nunber of deaths

# - Number of casos

N - No follow-up
C « Number of cascos cured

Fa.ngl32 erphasized the irportance of Ettor and Schumacher!sldl cured thoracic

surgical currottegoe of the actinomyecotic case ls qalte amazing. The pationt had
lesions when thymol was to be used. Ade- evidence of right upper lobe lung ab-
quate exposurc of the depths of the lesions scesses and coughed up considerable
to the thyrmol opplied locally was important, sputum containing sulfur granules. The
’ ’ procoss healed and X-ray evidence of the
In the cases surmorized 1t ie difficult disease disappeared after the adninis-
to evaluate the rolative irportance of the tration of two grans of thyrol daily for
thynol and the surgory erployed. The bene- 17 days. ‘
ficlal effocts of the surgery cannot be
denied. It is intoresting, I\owexgr, that
the patient reported by ¢lermons 0 fa1led
to respond to sulfanilamide and X-ray
therapy and then healed favoradly under
the influence of thymol adninistration,

Sulfonarides

Sulfonanide therapy was applied to o
rationt suffering with abdominal actino-
nycosis which responded badly to radia-
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tion and potassium iodide by Poulton156 the rerioval of a gangrenous appendix
in 1937. His report was part of a genersgl was refggted'in the Lancet in 1938 by

disoussion on sulfonanide therapy by the Walker

This peper stirulated inter-

Royal Soclety of Medlcine. He stated that est In the swlfonamides in the treatnent
his patlent gained weight and left the of actinamycosis. The results obtained
hospitel afebrile but he djd not mention = wilith sulfanilanide, sulfapyridine, and

whether she was cured.

The apparent cure sulfadiazene in the treatment of cervico-

of an abdorinal case of actinonycosis by facial, thoraclc, and abdorinel actinory-
neans of sulfanilanide in a8 23 year old cosle have been gratifying as is re-
men who developed the disease following: vealed Iin the surmary of all of tho cases

reported in the avallable literature
listed in Table 8.

: Teble VIIT
Results ¥
Author Date { Therapy | Cervico-Facial | Thoracic Abdorinal
' CID‘N#CIDN#CIVD’N
Poulton,B.P,1° [1937 |sn o 101 -
Walker, 0,17 1938 | sn ' 1 1.
Miller,EoMo& '
Foll,E.H.220 |1939 | on . 1 1
Sudler, M.T. & '
uﬁo;néoihg.3.1571939 Sn 2 2
MO s e
Mc C8,
Kipper,dW ¥n§ 11939 { Sn,S 3 3
Moene, I. n 1940 | Sp.S 1 1
ogilvie,W. B, 1% |19%0 | sp,s , | 11
Morton,Hs 153 1940 | sn 1 1)1 1
Christopher,¥F
Karabin,J.E.lgB 1940 |8n,s 1 1
DOI‘linG)G‘.C .
Bolchof £,NTA50 11940 | 8n,8,X 5 4 1
Eckhoff,n.kl“? 1941 |sn,s 2 2
Woodran,J.1°0  {ig41 |st,s.I 1 1
Dobson,L,Hblan
E.& Cutting,W-rh1ok1 |sn,s 11 11 101
Wilkinson,E. 109 |1941 | 8 1 1
Mitchell,H,S.171 |1042 |sp. 101
LyOnS)C. )‘Ow ﬁ-?CR
Ayere,W.B.15 1943
Atwood,H,8, %27  |1942 |sn 1 1
I&d.d;W.E., )
Bill,A.H. 1943 |sd | 1 1
Hgllen?;ck,yﬁ.& 1043 |s
wmnoit, d 1l 1l
MoCloy,A. L%  |1043 |sp. 1 1 (tongus)
Wassersug,J.~27 |19k |84.1 101
' Ben'bCW,‘E.P.,
Grunson,K. S, ) -
Totals 10 9 119 71018 10 2 2 0

Sn -~ Sulfanilamide

3t - Sulfathiazol
8d4-« Sulfadiazene
S « Swrgery

e

I - Potasgiun Iodide I - Number cases Improved
# - Number of cases D - Number of deaths
v C = Number of cases cured N - No follow-up

~
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Although the sulfonamides were employed
empirically in the treatment of actinory-
cosis by the pioneers of 1938, their
retionale has been experimentally estab-
lished in_the laboratory by Cutting aa
Gebhardtl39 who found the growth of two
strains of Actinomyces hominis was in-
hibited to some extent by the addition to
the culture media of 10 mgm.% of sulfanil-
anide and almost campletely by the addi-
tion of 50 mgm.%.8ulfathiazole and sulfa-
dlazene were much more effective than
sulfanilamide in similar concentrations,
Experimentel actinomycosis could be pre-
vented or cured in rats by thelﬁ{al ad-
ninistration of sulfanilanide.

Ogiliﬁgl5&, and Holman, Dobson, and
Cutting oplned that the sulfonamides
are benoficial in actinomycosis because
of thelr effect on the concomitant
secondary invadors which are inhibited by
the drug and allow the naturel defenses
of the body an opportunity to dispose of
the fungus. In all probability the ef-
foectiveness of the drugs is due to in-
hibition of both the specific and the
secondary infectious organisms.

Although thore have beon no definite
opinions expressed regarding the siml-
tanecous wsc of surglocal dralnage and cur-
rottage with the sulfonanides, it is
intoresting to note that in the majority

~of cases reportcd cured a coribination of

surglcal and drug therapy have been util-
ized, Although the number of cases
reportod is small and probably the poor
results obtained with the drugs have not
reached the literature, no doubt can .
exigt that tho sulfonamides are offoctive
adjuvants to the treatmont of extensive
actinonmycosia.,

Penicillin

Penlcillin was employed in the treat-
nent of 2 cases o 6E0tin° cosls by
Florey and Flore in 1943, They ro-
fused to draw any conclusions as to the
efficacy of the drug because of tho 6o
limited amount which was used. Ebrrelll
early in 194k reported 3 cases of cervico-

pLL

facial actinomycosis treated with
penicillin with 2 cures and 1 fallure,
A case of abdominal actinomycosis
cormplicated by carcinoma of the colon
treated at this time failed to respond
to peniig%lin. Later in the year .
Horrell and his associates roported
that they had treated 12 coses of
actinomycosis with penicillin dut did
not roport their success becausc 0364
the short follow-up period. ILyons
roported 4 cases of actinomycosis
treated with penicillin but did not
draw any conclusions for the same igg-
son. In 1945, Walker and Hamilton™°-
reported 6 cases of actinonycosis
treated successfully with penicillin
and surgical drainsge. Five cascs of
corvico-faclal actinomycosis, all
associated with either dental secpsis
or extractlon, were given penicillin
over long periods, the average total
dosage being 5,892,000 wnits. This,
combined with excislon of scar and
underlying granulation tissue in two
instances, resulted in cure in all pa-
tients, A long standing case of
thoracic actinomycosis with a nectasta-
tilc focus below the right knee was re-
ported arreosted with no signs of recur-
rence during seven months of follow-up.
The small armpunt of experience reported
with penicillin in the treatment of
actinomycosls suggests its efficacy.
The rationale of the success wlth the
drug has Egen established by Waksmen and
WoodruPf1%0 who found actinomyces
susceptible to penicillin in vitro,

Discussion of Treatrent

The results obtained in the treatrient
of cervico-facial, thoracic, and ab-
dorinal actinomycosis by neans of sur-
aery, radlation, vaccines, sulfonanides,
and penicillin are surmarized in
Table IX, This, however, is an obacure
evaluation of the rethods of treatrment
since as mentloned before surglcal
drainage and currottate has been cne
ployed concwrrently with riost of the
riethods described. Minlmal surglcal
neasurcs vere erployed by the radiolo-
glets although in nost cases absccsses
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Table IX
Summary of Therapeutic Results in Actinomycosis*
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Cervico-facial Actinonycosls

Type of # Authors # Cases # Cured # Dead # Irp. # Fu
Treatment
Surgery 9 96 69-72% 9- 9% 10-11% 8- 8%
Radiation 28 60U 490-81% 33« 5% 30- 5% 51- 9%
Vaccine L o7 24-89% 3-11% cemmee  mem- -
Thymol 7 14 11.78% —rmmen S 3-22%
Sulfonamides 9-90% 1-10% ———— SRR
Radiation. T .10
Penicillin 2 8 7-873% 1-12% I ———
Thoraclic Actinomycosis ,
Surgery 11 26 3-11% 19-71% 2- 9% 2- 9%
Rediation 14 72 3. 4% 54-78% 5¢ 6% 10-12%
Vaccine 3 10 2-20% 7-70% —me=e- 1-10%
Thymol 1 1 1-100%  ==nme=- ————— c———
Sulfonamides 8 9 7-78% 1-11% 1-11% c———
Penicillin 1 1 1-100% 0% 0% 0%
Abdominal Actinomycosis |
Surgery 16 70 15-21% 45.66% 9-12% 1- 1%
Radiation 26 235 75-31%  123-52% 21- 9% 16- 8%
Vaccine 1 6  1-16 2/3% 5-83 1/3% acacem  ceea--
Thynol 1 1 N s 1-100% c————
Sulfonamide 9 14 10-71% 2-14,5% 2-143% aeeaaa
Penicillin - - . cmtmme  emesss eeeee.
¥The types of treatment are listed as erphasized by authors using them. However,

potassiunm ilodide was used In connection with swrgery and radiation in many ceases.
Surgical dralnage was used to some extent wlth radiatlon therapy and extensively
in the patients treated with vaccines, thymol, sulfonamide, and penicillin,

- - - e

were drained. Potassium lodide was used
by the majorlty of authors., In splte of
the difficulties, however, certain gencral
conclusions can be drawn from this surmery,

The influence of suwlfoneride administra-
tion on the surgical treatmont of actinony-
cosis 1g evident in the elevation cof the
cure rate in cervico-facial actinorycosis
from 70 to 90 por cent, thoracic actinomy-
cosls from 11 to 78 per cent, and abdominal
actinomycosis from 21 to 71 per cent., The
influence of the sulfonamides on results
with radiation therapy has not been studied
to any extent.

The results reported with the orployment
of peniclllin -'as an adjunct to surgical

treatnent of actinomycosls suggest it is
as valuable as the sulfonanides. More
ocxperience with this drug is needed,

Sulfonanides and penicillin are both
valuable adjuncts to the surgical treat-
nent of actinonmycosis. 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.
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Hospital Experience these patients was predominately surgl-
- cal, reliance being placed chiefly on

reported currettage. AdJjuvant measures,

i.,e., potassium iodide, copper sulfate
packs, deep x-ray therapy, and recently
the sulfonamides and penicillin, have

- An anslysis of the experience here at
thé University of Mimnesota Hospitals with
actinomycosis has been made. We were able
to find 38 cases of actinomycosis in which

actinomyces were demonstrated elther in
smears of pus or biopsies of the lesions.
There were 4 clinical types of cases; ,
Cervico=-facial, 15; Lingual, 2; Thoracic,
7; and Abdominal, 1%, The treatment in

been used with surgery in some-of the
pationts. A summary of the therapeutic

. results in these cases 1is presented in

Table X.

Table X

Results of Treatment of Aciinomycosis at University of Minnesota Hospitals

Type # Cases # Cured # Tmproved # Doad
Cervico-facial 15 9.60% 2-13% 4-27%
Lingual - 21009  meeme= e -
Abdominal 1k 1% 7% 1- 7% 12-80%
Thoracic 7 0 1-14%

. g g g S T gy e

- tdve therapy,

*¥Patient has dilsease arrested--to be reported in detail,

The patients in this serles who dled of
actinomycosls all had very extensive in-
fections. Three patients, Nos. T,. (1933),
13 (1941), and 8 (193%5), with extensive
cervico-facial actinomycosis died from
actinomycotic meningitis., Patient No. 7
died a few days after admission to the
hospltals. The other two dled during the
course of their surgical treatment. Pa-
tient #1 (1925) died as the result of
mediagtinal extension of actinomycosis,

He was treated with surglcal drainage,
potapslum iodide and copper sulphate
packs. The patients who dled of thoracic
and sbdominal actinomycosis all had exten-
sive infectlom on admission which pro-
&ressed in spite of surgical and suppor-
Investigation of the cases
treated here since the advent of the sul-
fonamides and penicillin reveals 2 pa-
tients with thoracic actinomycosis,

No. 23 (1944) and No. 24 (19L44), and k4
patients with abdominal actinomycosis
Nos. 35 (1943), 36 (194k), 38 (194k, and
37 (1944), in which the drugs were used
in addition to surgical treatment. Pa-
tlent No. 23 had a clinical arrest with

cessation of drainage from a thoracic sinus

with sulfadiazine and sulfamerazene treat-
ment only for 5 weeks.
has been made. Patient No., 24 had exten-
sive thoracic actinomycosis treated by

No recent follow-up

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 Nog. 35 and 36
developed right lower gquadrant actinomy-
cosis following appendectomies. In
spite of multiple surgical procedures °
and sulfathiazole and supportlve care
both expired. Patient No. 37 with ex~
tensive pelvic actinomycosis and fecal
fistulae was lmproved by means of a
colostomy, energetic supportlve trans-
fusions, forced feeding, and administra-
tion of sulfadlazine and penicillin. One
pationt, No. 38, with abdominal actino-
mycosis treated by mecans of radlcel sur-
gery, energetic supportive care, adjuvant
sulfadlazine and penicillin ls at pres-
ont free of the disease,

Case Report

Patient No. 38 who 1s at present free
of the dlsease 1s a 17 year old girl who
on admission to this hospital on 8-14-U44
presented g Morton type 3 right lower
quadrant actinomycotic infection with
numerous draining sinuses along the lliac
crest, severe right psoas spasm, marked
anemia, hypoprotienemic edema and
cachexia. In January 1944 she had en

means of radical surgery coupled with sulfa-attack of right lower quadrant pain,
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nausea and vomiting which subsided in
2 days.,

aches. On Merch 17,1944 she first con-

sulted hor local doctor who made a diagno-
s8ls of ruptwred appendix, hospitalized her,
end on March 27, 1944 romoved her appendix,
She had a febrile, stormy immediate post-
oporative reaction and on the tenth post-
oporative doy weas discharged from the hos-

pital with a temperature of 102°, No
nicroscopic exanination of the appendix
vas nade, Following surgery her general

health detoriorated and although the oper-
ative wound healed primerily she developed

multiple sinus tracte along the right
iliac crest, In July, 1944, sho was
hospitalized by her local doctor and re-
cedved 800,000 units of penicillin with
no beneficial effect. The disease pro-

gressed until hor admission to this hospil-
tal on 8-14-Uk, The past history was non-

contributory. Hor oessential physical
findings wore: .cmaciation (wt. 33.2 K),
pallor, cachexla, weakness, moderate den-
tal cariocs, healed low right rectus scar,
numerous draining sinuses above the right
1llac crost extending posteriorly over
right join to the vertebral colum, a
pitting ederma of her legs and vulva, ond
sovere right psoas spasn,
ing fron the right lower quadrant sinsuecs
contained typical sulfur granules. Her
adrission hemoglobin was 6 Gms., total
plasma proteing 6.9 Gn.% with a reversal
of the albumin/globulin rotio. An
Intravenous pyclogran revealed the right
kldney and ureter free of involvement and
a bariunm cnema revealed an extrinsic mass
pressing agalnst the cecum, The lumbar
vertebre wore froe of dlsease., A diag-
nogls of right lower quadrant abdominal
actinomycosis with secondary cachexia

and ancnila was nnde,

The pationt's treatmont was directed

&t the restoration of her general physical

health and surgical ablation of the dis-
eased actinomycotic tissue. She received
a high caloric (average of 3500 calories
daily) diet, Her anemia was treatod by
1liberal blood transfusions and ferrous
sulfate; 3500 cc. of blood being used the
first two weeks of her hospital stay. A
total of 10,750 ce. of blood was admin-

istered during the course of her treatment.

Adjuvent penicillin, 10,000 units svery
three hours daily was given for 12 weeks,

She gradually developed a flexion
deformity of the right leg and severe back

The pus drain- '

347

and during the remaindor of her hospital
stay and for 2 months after discharge
she was glven sulfadiazine in the dose
of 1 Gn. four tinmes a day. Tho diseased
tissues of the right lower quadrant were
reroved in 3 stages (8-25-Uh, 9-7-Uk,
9-28-44) by means of radicel exclsion
and currettage. It was neeessary to
freo the abdoninal rmscles fronm the
right 1liac c¢rest and remove tissue over
the 1llacus and psoas nuscles posterlor-
ly to the vertebral colurm and superlor-
1y to lower pole of the kidney and in-
ferlorly into scorpas triangle.

The core of the wound consisted of
dally irrigatiep with hydrogen peroxide
followed by Dakin's solution and appli-
cation of gauze packs lrpregnated with
Dichloranine-T in oll. Granwlation of
the wound progressed favorably so that
we were able to cover the raw surface
with dermatone skin grafts (1/12,000
inch thick). The posterior aspect
of the wound was grafted on 10-19-kk
and the anterior on 1-2-45, Since the
application of the final skin grafts
no evidence of recurrence of the actino-
mycoslis has manifested 1tself, The pa-
tient appears healthy, has a good appe-
tite and has steadlly gained weight.

A mild scoliosis of her spine has re-
‘sulted from the detachment of the ab-

 dominal muscles from the 1liac crest.

We believe the apparent cure of this
severe abdominal actinomycosis in this
patient was the rosult of the concurrent
use of energetic supportive treatment
with radical surgery coupled with care-
ful dally wound care plus tho adminis-
tration of penicillin and sulfonamides.
The application of dermatone grafts
shortened the convalescent perlod.
favorable course of events wilth this
thorapeutic reglmen iIn such a severe case
of actinomycosis coupled with the re-
ports in the literature on the use of
sulfonamides suggests that the progno-
gls in most cases of extensive actino-
mycosis should be quite good. Likewlse
the administration of penicillin and
sulfonamides is established as an adju-
vant to the surgical treatment of
actinomycosis,

The
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‘Summeary and Conclusions

1. A case of successful radlcal 5. In the surgical treatment of
surglcal treatment of a patient with an actinomycosis, rellance should be placed
extensive abdominal acw.omycosis has been on repeated currettage of lesions with
presented. aentual ablation of all of the actino-
I mycotic tissue rather than excision.

I 2. Energetic supportive measures; a Meticulous dally wound care consisting
high caloric, high protein, high carbohy- of lrrigation with hydrogen peroxide,
drate, low fat dlet with supplementary Dekine solution, and packing with gauze
vitamins, numerous blood transfusions, impregneted with Dichloremine-T in oll
and adjuvant sulfonamldes and penicillin  facilitutes healing of the curretted
contributed greatly to the therspeutic wounds,

suecess in this patient.

6. The sulfonamides and penicillin

3. 'The observation of dental spesis arc valuable adjuncts to surgical treat-
in 14 of 15 patients with cervico-facial ment of extensive actinomycosis,
actinomycosis treated here at the Univer-
sity of Minnesota Hospitals bares out the 7. Thirty-eight patients with proven
supposition of an ondogenous source of the actinomycosls were treated surgically at
anaerobic infection., the University of Minnesots Hospitals

since 1917, Of 17 cases with cervico-

4, A review of the literature indi- faclal dlsease, 10 were cured, > improved,
cates circumscribed actinomycotic lesions and 4 died. OFf the 7 thoracic cases, 1
may be successfully treated by elther sur- was improved by means of sulfonamides,
gery or radiation. Extensive actinomyco- 1 died of an intercurrent cerebro-vascular
8is should be treated by radical surglical accident during treatment, and the re-
cuwrrettage plus energetioc supportive mainder dled of the dlsease. Only 1 ps-
measures and concomitant sulfonemide or tient of 14 abdominal cases survives.
venicillin administration.
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Corvico-facial actinomycosis (University of Minnesota)
No. Sex Age Conditlon of teeth Type Treatment Results Durgtion Year
__or related conditions
1 M 43 carious . 3 KI,CuSOy, Died of 10 mos. 1925
incision of mediastinal
abscesses invesion
2 M 65 Carious 2 Xeray, KI - Cured 11 mos. 1927
currettage
3 M 34 Septic roots 2 KI, X-ray Cured L mos., 1927
incision
4y M 4O Abscessed teeth "1 Excision & Cured 3 mos. 1930
exodontia currettage o
5 F 29 Abscessed teeth 1 TExcision Cured 6 mos. 1931
exodontila
6 F 13 Carious : 1 Excision & ' Cured 8 mos., 1932
’ currettage ;
7 F 31 ZExodontia 3  Supportive Died of 8 yrs. 1933
(Comatose on. admission) ' meningitis
8 M 65 Abscessed teeth 2 KI-X-ray Died of 5 yrs. 1930
. exodontia currettege meninglitis
9 M 7 Magtolditis 2 Currettage Cured 8 mos. 1934
10 M 24 Carious 1 Numerous Improved 9 mos. 1937
currettments
11 F 5 Carious, abscessed 1 Currettage Cured 3 mos, 1937
12 M 55 Ulcer from poorly 2 Excision & Improved 8 mos. 1937
fitting dentures ‘currettage
13 F 26 Apical abscesses 3 X-ray Died of 1yr. 1941
: currettage meningitis
14 M 18 Exodontia 1 Currettage Cured 8 mos, 1942
sulfoneciiides '
X~ray,Lugol's
15 M 53 Carious 1 GExcision & Healing b mos. 1945
, ' currettage
Lingual Actinomycosis .
H M U3 Edentulous Incision & Cured 3 mos. 1930
; currettage
jé? M 39 Severe dental sepsis Incision & Cured 1 mo, 1932
currettage
}!gThoracic Actinomycosis
{f 18 M 21 Teeth in good condition Excision, KI Died 32 mos. 1927
j : X-ray,Currettage
19 M 13 Carious Supportive Died 7 mos. 1930
20 F 29 Carious Currettage, Died of metas- U yrs.-
KI, incision, tatic corebral 6 mos. 1930
X-ray dlsease abscess?
, axrrested for a time
21 F 14 Condition of toeth’ Incision, Died 11 mos. 1935
not noted currettage, -
transfusions
22 M 45 Appendicitis; postoperative Drainage of Dicd of menin- 14 mos. 1935
bneumonia and empyema abscesses gltis
23 M 44 Not noted Sulfamerazine
sulfadlazine,No follow-up 1944

/
)
!
;)

total Rx 5wks,
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No. Sex Age Condition of teeth Treatment Results Duration Year
or related conditions

Thoracic Actinomycosis (Cont.)

o4 M 57 Diverticulitis of colon Excisdon & Dled of cere- B 194k
currettage, bro-vascular
sulfadiazine accldent while under
¢ ponicillin Rx,actinomycosis had
improved.,
Abdominal Actinomycosis :
5 25 M 37 Pyorrhea, appendectomy Incision, cauter- Died 2 yrs., 1917
© with drainage ization,curret~
b tage
{ 26 M 27 Appendectomy with X-ray, KI Died lyr.8mos, 1928
; dreinage drainage
‘ L 27 F L0 Carious Drainage of sub- Died ’ 3 mos, 1928
diaphragmatic
i , abscess, supportive
! 28 F 51 Appendectomy with KI, X-ray Died 3 yr. 1931
5 drainage drainage , :
29 M 22 Appendectomy with KI, X~ray Died 13 mos, 1936
drainage dreinage
30 M 15 Abdominal asbscess Drginage Died 7 mos. 1932
A transfusions
: 31 M 59 Appendectomy Excision Died of pul- 6yr,lmos, 1938
? currettage monary exten-
, - ~ slon |
: 32 M 28 Appendectomy with Excision Died 1 yr. 1935
/ drainage currettage
33 M 57 Right lower quadrant Supportive Died with 8 mos, 1935
4 ©  abscess pulmonary
} ' extenslion
! 34 M 22 Cariles Transfusion Died 10 mos, 1837
Currettage
f 3 - M 38 Oral sepsis Drainage, X-ray Died 10 mos., 1943
appendectomy sulfathiazole *
; 36 M 11 Appendectony Incision & Died 2 yrs. 194k
] drainage,
sulfadiazine :
31 M 52 Pyorrhea, diverticu- Transverse Improved 4 oyr. 1944
1itls of colon colostomy,X-ray, '
penicillin,
;} supportive
i 3 F 16 Pyorrhea : Penicillin, Living and 1945
- eppendectomy sulfadlezine, . well
4 excision
skin grafting

b s ﬁ..m'-\w’ e e e
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III, GOSSIP :
The late Dean J, B, Johnston
taught neurocanatomy in the nedical school
before taking over the deanship of the ,
Arts College. For 15 years he was recog-

nized as one of the 4 leading comparative

‘neurologlists of the worll, during which

time he published more than 40 technical
pepers on the subject. These contribu-
tions are models of acturacy and clarity,
end are full of stimulating originality.
He rroduced the first book on the Morpho-
logy of the Nervous Sysiems of Vert:brates
on a thorough going, functioral barsis,
getting a pattern that has becn exven-
sively followed by subsequent leaders,
Fron 1914 wntil his retirement in 1937, he
headed the Arts college. His contribu-
tions to the fleld of general education
were outstanding. One of his unique con-
clusions dealt with the type of student

he would most 1like to see enter the Univer-

sity. He felt that the children of the

poor were the best. He admitted there was
& certain arount of natursl selection, but
when this was coupled with a thirst for

knowledge the result was outstanding. His
widow now living in Los Altos, Califowrnia,
has given a sum of roney to the University

© to provide & lectwreship in honor of her

husband. She, too, shared her husband's
interest In neurology, and worked on the
norvous systen of the embryos of the whilte
fish at the University of Michigan.,
Dr. Johnston's study abroad, she taught
hils clasges at the Uhiversity of West Vir-
ginia., Olof larsell who will present the

Tirst of these lectures was born in Sweden,

but received most of his education in
this country. He has been investigating
the nervous systen for over 30 years.
After obtaining his Ph.D, in 1918 fron the
Northwestern Universith, he was associate
rrofessor of anatory at the Unlversity of
Wiscongin for 2 years, and for 1 year at
Northwestern University. Since 1921 he
hes. been professor of anatory at the Uni-
sreity of Oregon Medical School and for

geveral years hags also acted as Dean of the

Graduate Division of Oregon State System
of Higher Educetion. In addition to his
work on the cerebellum, Doctor Larsell has

During
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anatomy of the nervous system and

sense orgens. His broed approach to the
fundamental morphology and significance
of the different parts of the cerebellum

will interest many blologlsts as well

as the medical profession generally.
The J, B, Jolnston Lecture In Neurology
will be on the "Comparative Neurology
and Our Present Knowledge of the Cere-
bell‘m") Friday, my ll, 8:15 PoMo)

at the Museum of Naturel History Audi-
torium, On Thuwrsday, May 10, at 5:00
P.M. Dr, Larsell will speak to students
ané faculiy at the Institute of Anatomy
Arphitheator on the "Development of
Medicine in the Northwest", & subject
on which he has worked for many years
and on which he 1s now preparing a book.
es.Dr. Ovid O, Meyer, Associate Profes-
gor of Modicine, University of Wiscon-
gin, will speak at the Hennepin County
Medical Soclety, Monday, May 7, at
8:00 P.M. on "Anticoagulants and Throm-
bYosis",...To New Prague, Minnesota on
Sundey, April 29 to speak about Dr.

E. E, Novak at a communlty celebration
in honor of an important event. Fifty
years ago on his 22nd birthday, he had
come to New Prague to practice after
graduating from the University of Iowa
Medical School. He has been there since,
and has become a power for god in the
cormunity. 4n additlon to taking care
of their sick problems, he has created
for them & fine structure in business
and education, He is president of the

“bank, and has headed the Commercial

Assoclation. He haes served on the School
Board, and has helped to develop agri-
culture, He 1s a breeder of fine cattle,
and owns many ferms, He was instrumen-
tal in establishing the community hospi-
tal, and has sent more promlsing young.
men to medical school than any other
Doctor in Minnesch. His example to pro-
mising young men is reflected in the
large number of successful physicians
from this smsall town. His interest in
education carried him to the state
association ware he became President of
the Assoclation of School Boards, and a
Regent of the University of Mimnesota.

saxried on other outstanding investigations, At a large dimmer which was limited in

rextlcularly on the innervation of the lungs

and on the ear. He 1s the author of the
section on the nervous system in the cur-
rent edition of Morris! Human Anstomy and
of an Independent general textbook on the

size because of rationing, 350 petients
and friends came to do him honor. Near-
ly a thousand wished to attend. Speak-
ors vied with one another to tell of his
contributions..,...




