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I. THE TREATMENT OF TETANUS-
Jolyon S. Tucker

Gene M. Lasater

Following a rr.asterful descrlIJtlon of
tetanus which has yet to be j~proved

upon, Aretaeus remarked:

"But neither can the ph;ysician, though
present and looking on, furnish anJi as
sistance as regards life, relief of pain
or from deformity ••••with them then who
are overpowered by this disease, he can
merely sympathize ••• "I Eibhteen cen
turies after his description. we can feel
less helpless when faced with treating
this condition, but the ideal treatment
has not been obtained.

Tetanus is endemic in Minnesota and
is encountered at the University Hospi
tals witIl sufficient freCluency to merit
periodic reconsideration. It was
thought profitable to review our cases
on the neurology service in order to
appraise the trends of treatment here and
elsewhere.

Most of the current concepts of the
pa thoe:enesis agree that the development
of the disease is dependent upon the
organisms multiplying and producing a
soluble toxin. It is this toxin that
produces the symptoms.

The exact method by which the toxin
reaches the nervous system is still con
troversial. The older theory of Myer
assumed that the tOXin passed along the
peripheral nerve axes. This explained
the fae t tha t when the site of injury
was more remote, the incubation period
tended to be longer, and explained the
phenomenon of local tetanus. However,
a series of systematic and careful exper
iments by Abel and his coworkers2 shows
conclusively that the spread of the toxin
is probabl;y by the herr.a togenous route.
Further evidence for a hema togenous
spread comes from histological studies.
It has been shown that a perivascular
demyelination occurs if the disease r~s

been present for five days or more3•
Histologic as well as experimental studies
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support the contention that the symp
toms in this diseaae may result from
the involvement of certain groups of
motor cells, probably accounting for
the clonic spasms. Experimental evi
dence also suggests that in tetanus
there I'Jay be some involvement of the
myoneural junction., central synaptic
mechanism, and

4
the cholinesterase-acetyl

choline sys tem •

According to Abel's experiments,
serum therapy is powerless to mitigate
or abolish the lethal effect of the
tetanus toxin once a certain dose has
been fixed by the nervous system. On
the baais of cross circulation experi
ments Firor5 felt that this fixation
of the toxin. within the nervous system
resulted in the production of a second
toxin which would not respond to
tetanus antiserum.

The ideal treatment therefore would
be to combat the fixed toxin or to
neutralize Firor I s secondary toxin,
if such exists. Such a therapeutic
agent is not available.

Accordingly, the treatment has cen
tered about controlling the manifesta
tions and preventing their progression
to a fatal issue.

A knowledge of the usual causes of
death in this disease, therefore, is
most essential to any consideration of
treatment. In tetanus death usually
results from one of five causes?
ns.mely:

1. Spasm of the glottis, diaphragm
and intercostal muscles resulting
in asphyxia.

2. Toxic encephalitis

3. Exhaustion

4. Medullary failure

5. Seoondary pulmonary infec tion.
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Table 1

CAUSES OF DEA.'IB IN ELEVEN FATAL CASES
(Eight Autopsies)

Exhaustion Toxic
and/or Iar;yngeal Enceph- Pneumonia

Medullary spasm alitia

8 5 3 4

i

In a number of our cases it was most
difficult to distinguish between death
from ox}1..austion and medullary failure.
Often in both there occurred cr..anges in
pulse, respiration and tempelature. It
is our feeling that most fatalities
which were considered due to eXhaustion,
actually were due to unrecognized medul
lary failure. Pathological studies
in a number of our cases tend to lend
prOOf to such a concept0•

Our treatment has centered around
measures to prevent the above complica
tions and has included:

1. Excision of the wound of entr;y in
order to prevent further toxin
for1l".a tion •

2. Neutralization of the circulating
toxin.

3. Sedation.

4. Use of curare and curare -like
drugs to combat muscle irritability.

5. Penicillin to combat secondary
pulmonary infection.

6. Early tracheotomy to prevent asphyxia.

7. Oxygen therapy to help maintain
medullary function.

In tetanus over a period of ycars, the
trend of trea tment has varied cons ider
ably. However, there has always been
an apparent attempt to combat one or
another of the various causes of death
by current techniques. This trend in

therapy can be readily visualized
in Table 2 which slw~rizes the methods
of treatment a t the Universi ty of Min
ne~ota Hospitals since 1932.

It might be well at this time to
discuss the various treatment pro
cedures in more detail in an attempt
to point out from our experiences,
those methods which are most applicable
at this time. Excision of the Wound:
Since the tetanus bacillus produces-its
toxin from Ii focal area, it would seem
logical to radically remove the focus
of infection and thereby prevent fur
ther manufacture of the toxin. Opin
ions in the literature as to the effi
cacy of this procedure have been contra
versial. A number of investigators2 ,7
have observed experimentally that the
course of the disease is not materially
affected· by excising the wound. Spaeth8
believes that the risk of stimulating
the patient is sOwetimes an important
deterrant to this procedure. Kirtly,
on the other hand, felt that excision
was of great value and materially in
creased the likelihood of recovery.
If the present concept of the pathogene
si3 of this disease is correct, then it
would seem to us to be most essential
to radically remove the focus of infec
tion whenever such a focus can be found.
Since 1938, we have tended to be more
radicaJin our removal of the wound. It
must be taken into consideration how
ever, that there will be ~any cases in
which no focus can be found and such
patients will have to be treated without
the apparent benefits of such a proced
ure.
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Table 2

METHODS OF TREATMENT USED AT UNIV.
OF MINN. HOSPITAIS. 1932-1950
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Neutralization of the Circulating Toxin:
The extensive experIenoes with sera:--
prophylaxis in World War I9 confirmed
clinicalIO the experimental ,,,ark of
Kitasato as to the beneficial effects
of antiserum on the tetanus toxin.
Opinion has differed with respect to
use of serum once symptoms have develop
ed. Experimentally it has been shown
that once a lethal dose has been fixed
by nervous tissue,. antitetanio serum is
powerleii to mitigate the course of the
disease • Since, for practical pur
poses, it is impossible to determine
if this has occurred clinically, it has
been thought advisable to give adeqt~te

antitoxin to all patients suffering from
this disease. Based on the results Q"S
serial titra tion spec imens, Spaeth12 ,
has recommended as a reasonable schedule,
the administration of 60,000 units dur
ing the first 24 hours and 20,000 to
40,000 units daily for the next few days.

Hi th the newer tendency to radically
remove the focus of infection it would
not seem necessary to maintain a high
serum level of antitoxin for any length
of time. Where the wound is extensive

and cannot be completely removed, or
where the focus cannot be found, a
larger dose and a longer period of
administration would logically be indi
cated. In our cases the dosage haa
varied from 40,000 to 200,000 units
daily over a period of from a few days
to several weeks depending on these
factors.

Intraspinal serum was used here
prior to 1938 but has been gradually
discarded becaufe of the dangers incum
bent in its use 3, and the lack of
proof that it has any advantages over
the parental route.

Seda tion: Environmental and pharma
cologic sedation has been repeatedly
cited as the corner stone of treatment.
Bryant and Fairman14 treated 22 patients
with sedation alone and had only five
deaths--a very low rate and contrary to
most reports in the literature. It was,
parenthetically, of extreme interest to
note the nature of Bryant 's patients.
They were natives of the Dinka District
of Equatoria. The mode of entry of the
organism differed not a little from the



more conventional portals. Penetrating
spear wounds, crocodile bites, lion
bi tes, and fish fin wounds vrere amonG
those listed. All cases were given pre
liminary first aid dressine; ,'lith cow
dung prior to admission. The 22 cases
were observed over a 6-month period.

Absolute quiet, a dark room and
sedation have been considered of great
importance in preventing and control..
ling tho muscle hyper~irritabilityoc
curring in this disease. The most
popular drugs for this purpose have
been avertin, the barbiturates, chloral
hydrate, and para Idehyde • The great
disadvantage to these drugs is that in
the more severe cases, doses which
control the symptoms also greatly
suppress respiration and predispose to
respiratory infections. The barbitur
ates have been shown to reduce the life
span of experimentally infected ani
l!l.als5• In many patients, however, the
barbiturates, chiefly amytal, have
proven very useful.

Paraldehyde, in our experience, has
been onB of the best drugs--administer
ed rectally, orally, or intramuscularly
with alternation of the routes because
of its irritative properties. The
dosage must be regulated acoording to
the response of the patient and can fre
quently be reduced if curare and other
such drugs are used concomitantly.

Curare and Curare-like Drugs: It is
not surprising that Claudo BCrI"'.ard, who
sho.Ted that curare had its pril!l.ary
action at the myoneural junction should
have suggested that this substance be
used in the treatment of tetanus. The
first case was treated bJ' Hoche15 in
1894. Sporadic cases were reported in
the literature but the method was great
ly hindered by the lack of any standard
ization of the substance. Subsequent
to the crystalization of a hi8tJ.~;y

active d-tubocurarin.e chloridelo in
1935 several papers :b.ava apl)eared1'(,18,19
on its use in tetanus. Intraven01..lS in
jection of the substance was reported
to relieve the excruciating pain of the
muscle spasms in a matter of seconds.
To quote OLe author19 , "One could see
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the jaw relax, the opisthotonos disap
pear, and the respirations become
easier" •

Curare possessed certain theoretical
advantages over the sedatives previous
ly used since it permitted relaxation
without the prolonged respiratory de
pression and interference with vegeta
tive functions which was present with
the usual sedatives. Since curare
paralyzes the intercostals prior to the
diaphragm it could at least theoretical
ly release tonic fixation of the chest
without complete paralysis of the
respiratory musculature.

However, at the onset, the use of
curare was somewhat imprac ticable, since
it had to be given intravenously and its
action was very short. This necessitated
very frequent injections and continuous
attention by the physician in order t.o
combat tOXicity and the side effects of
hypersecretion and bronchospasm.

More recently, a suspension of curare
in wax and oil, similar to that used by
Romansky and Ritttr~n20 for penicillin has
been used in the trea tment of various
spastic conditions by Schlesinge~l. He
observed no undesirable side effects in
1500 injections. Weed and Purvis22 re
ported the use of this drug in three
case(\ of tetanus. All of the patients
had generalized muscular spasms and two
of the three had tetanic convulsions.
The authors used a preparation (SQUIBB)
containing l.75 units of d-tubocurarine
in 4.8% wax and oil. The dosage of the
drug varied between. 0.75 and 2.0 cc
daily. The effect from one intramuscular
injection was apparent within an hour and
lasted about twenty hours. They encoun
tered no serious toxic effects. EKG's
were normal and no clinical cardiac
dysfunction occurred. All the patients
lived.

We have used curare in the treatment
of three cases. While in all the cases
there seemed to be some subjective relief,
in only one case was it possible to form
any definite conclusions. In case #2 it
was felt that the amount of sedation re,..
quired was considerably reduced by the



concomitant use of curare.

Go~~n and Adriani23 have recently
reported some success with TIlyanesin
although their dosage seems to be ex~

ceedingly small. On the neurology ser
vice of the University Hospitals, in an
occasional case, a combination of
curare ap~ pentothal, .Y,nown as Baird's
solutionG has been used. This solu
tion is an attempt to combine the relax
ing effects of the sedatives with that
of the ol~are-like drugs.

Penicillin: A knowledee that penioillin
inhibi ted growth of clostridium tetani
naturally stimulated interest in the
effect of the antibiotic on the disease.
It is generall,Y agreed that the orGan
ism rercains at the site of the wound,
multiplies, and produces its toxin
locally. However, reoovery- of the or
ganism from various orGans in four
fa tal Cases by Mayer indicates tha t a
bacteremia may occur. The experilllents
of Neter25 would seem to show that the
antibiotio fails to protect anilrals
against the toxin itself.

Several reports of small serie~ of
, ..... , I"')"'Y

patients treated with penicillincO,~{,

28,29 have been published with state
ments tl~t in the cases discussed the
drug "would seem" to be or "is al)par~

ently" life saving or beneficial. All
were unoontrolled cases and one cannot
draw any conclusions from them.
Altemeier3° reported 10 cases in which
the drug had no effect. In 59 cases
Diaz Rivera31 and his coworkers reported
some benefits from penicillin; however,
the difference in mortality between the
treated and untreated Cases was less
than 3',; and is therefore of questionable
significance.

Generally it appears that penicillin
has very little effect upon the disease
itself. However, the use of this drug
is of utmost importance in combating
the secondary pulmonary complications
tr~t often prove fatal to the patient.
It is for this purpose that we have
instituted the routine use of penicillin
in all cases of tetanus admitted ,vi thin
the past few years.
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Tracheotomy and OXJrgen Therapy: In 1942
Bal~er6 demonstrated marked nerve cell
changes in certain cell groups in the
medulla in tetanus. While the clinical
signs and the mode of death in this
disease had often seemed consistent with
medullary failure, and Firor5 had noted
tho. t his experimental dogs appeared to
die primary respiratory deaths, this
Cause had previously been given little
consideration. Moreover, even under the
bost regulation of sedation it is often
impossible to totally avoid acute laryn
gospasm which acts as a constant threat
of death from asphyxia and can seldom
be averted by intubation because of the
coincident trismus.

Primary vital medullary center in
volvement in poliomyelitis has been ob
served and described on our service
several tiJues in the last three years32 ,
33. Superimposed hypOXia which resulted
from partially obstructed airways has
always been followed by more marked and
frequently irreversible involvement. We
have reon convinoed that the institution
of early tracheoto:my and supplemental
oxygen therapy have been of great value
in preventing this occurrence.

It is reasonable to suppose, by
analogy to poliomyelitis, that hypOXia
would also have a detrimental effect on
diseased nerve cells in tetanus. Accord
ingly within the past year we have in
stitutod early tracheotomy in order to
a void hypOXia to the medulla and to insure
an adequate airway in the event of spasm
of the laryngeal muscles.. Also the pres
ence of a tracheotomy facilitates the
administration of continuous oxygen, thus
giving an added safety factor. We wish'
to empbasize the early and elective
nature of this procedure.

Conclusions

In view of the above discussion it is
our feeling tr~t the most effective
trea tment of the tetanus pe. tient at the
present time should include the follow
ing points:

1. Environmental Sedation: The patient
should be l)laced in a 0001, dark room,
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situated in that part of the ward most
remote from extraneous noises. Furni
ture and bedclothing should ·be keI)t at
a minimu~m; visitors should oe forbidden.
A special nurRe should ·be in constant
attenohnce. Nursing care in totanus
will be described in detail in a forth
coming In.lOtiCa tion from the Division of
Neurology3 •

2. PharlYB,(;ologic Sedation: While this
~B,Y be induced with anyone or more

of a variety of drugs, ,..,8 :b..8.ve prefer
red paraldehyde because the degree of
sedation is easily controlled and 0~~

l)lica tions accompanying itfJ use are
few. A standard dosage cam)ot be prt:
scribed, but will deliend ul,on the clini
cal response of the pa tient, ma},ing
frequent obser'ia tion of the ratient by
the attending physician rr.an(1a tory.

3. Excision of the HOttnd: The 'l'lolmd
snould becompletely and widclJ

excised, prefera"bly under general I3.n~s

tr.esia to avoid precirication of spasms.
The tissue surroundinG tte 'Ivo1.md ohould
be infiltrated with antitoxin imme-
dia tely prior to surgerl. Pentothal
is I,rola"bly the anesthe·bic of choice
since the excitemont phase of induotion
is eliminatei and adequate oxygenation
is m'lintained.

4. Antitoxin: TImnediately after the
diagnosis bas reen 1m.de the ratient

should 110 tested for sensitivity to
horse sorum and anti toxin c'cL'Uinistra
tion cecun, the initial dosage depend
ing upon his rOcrpODf-lO to the sensitivity
tests. We feel tr.:at at le'lst lOO,COO
units should be adm.inistered "by the in
travonous route daily for the first
2-3 days,. Su"bsequont dosage will de
pend upon whether or not the physician
feels t:r.at the focus of inf'ection has
"been completely surf,ically irradicated.
If he feels that excision vas incoIil
pleto, that there m'J.y "be other foci) or
if no focus was found, thoD large daily
dosage should "be cOIltinued until the
illness is terminated.

5. Early Tracheotcmy: Tracheotolll.Y
S'i1OUId be perforrn.ed at the firGt

evidence of tonic spasms. It should
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never be delayed until the patient
has reriods of' apnea and cyanosis, for
the added effect of h;ypoxia upon the
diseased nervous system FB,y rroduce
irreversi"ble medullar;y damage. Oxygen
should be adJnin is tered under pos it i ve
pressure tr.cro1.<gh the trachcotolay tube
during the acute phase of the illness.
Frequent removal of sccretions "by sec
tion through the tube is usuall;r neces
sary.

6. Penicillin: Penicillin is given in
ordBr~-Prevent pulmonary infec

tions. Imat constitutes adequate dosage
i3 Apec'J.la ti 'Ie. lIoweYer, we give approx
irrE te l;r one l:lillion un its da ily in
divided doses.

7. CUl~re: He feol that the acL'Uinis-
tration of drugs with a curare-

li1w action is d.efini tely effective in
IirOr.loting muscular relaxation and reduc
ing the quantities of sedative drugs
required. rYno rest drug available to
da te is d-tubocurarine in oil. There i~

individual variation in adequate dosage
depending upon the size of +,he :patient,
severi t;y of muscular spasm, etc. On
the a I'crage, we 11a ye found that approxi
wately 1.5 cc injected once daily pro
duoes considora"ble relaxation without
toxic SYllll) toms • An amrule of prostigmine
should be ~cei?t in the room and ready for
immediate use a t all times in the event
that the patient recomes overcurarized.

8. MiscelL,neous: Supportive therapy
must of CO~lrse be carried out as with

any acutely ill patient. It should te
pointed out tll/l t insertion of tho gastric
tube for feeding purposes should never
be a G temr-ted unlofls tracheotomy has pre
'1iously been performed recause of the
danger of exciting laryngospasm. If
tracheotomJ' h<:1S not "been perforrned, a
sJringe with pentothal of a:rnytal should
1'8 l:o:p,t constantly availar.le in the event
that the p'ltiont has a sudden Spa8rl of
the laryngeal muscles or those of the
thoracic c'lge.

Although our present oxperience with
all of the above treatment procedures is
limited, still we feel that their appli
cation in the patients treated by us dur-
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ing the past year has indicated their
efficacy.

'ta"ble 3

MORTALITY IN REIATION
TO TYPE OF TREATMENT

No. of Mortality
Type 0 f Trea trr..en t Cases 70

Sedation &Antitoxin 12 67-Sedation,
Antitoxin & Excision 7 60

Sedation, Antitoxin,
Excision & Penicillin 2 50

Soda tion,
IAnti toxin, Excision,
Penicillin, Curare, 3

I
33

and Tracheotomy
!

Two of tho last patients treated were
extremely ill for a lon[, I,eriod of time
and still survived. The only fatality
during the past year was a patient who
was in extremis on admission and in whom
we did not have the opportunity to apply
the a"bove methods. O"bviously it will
take a large series of cases to complete
ly Justify our optLmism with the a"bove
suggested methods of trea trnent. Never
theless, we cannot help "but feel that we
have made great strides in the handling
of these patients and tr~t more rigid
attention to the medullary complications
"by means of tracheotomy and oxygen
therapy will help reduce the fatalities
in this disease.

CASE REPORTS

Case 1.
, a 61-year old male, was admitted

to the University Hospitals OP Oct. 10,
1948. One week "before, while walking
through the city dump, he sustained a
puncture wound all. the sole of the right
foot. This healed prOml)tly. The day
prior to admission he noticed that his
jaw muscles were slightly stiff and the
next morning he was una"ble to open his
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mouth enough to eat "breakfast. He wa s
hospitalized innnedia tely. Examination
revealed a marked trismus and moderate
stiffness of the muscles of the rack,
neck and a"bd.omen. There was a small
healed wound on the sale of the right
foot. A diagnosis of tetanus was made.
The old puncture wound was excised.
He received 200,000 units of tetanus
antitoxin intravenously in three divided
doses on the day of admission. Sedation
was o"btained with sodium luminal. He
apparently was doing well until the
morning of the second day when he was
found to "be very dyspneic and cyanotic.
An attempt was made to insert an air
way "but the mouth could not "be opened.
An. emergency tracheotomy was performed.
Respirations ceased during the procedure
and artificial respiration was given.
However, no heart sounds were audi"ble at
the completion of the operation. Intra
cardiac adrenalin was administered
without effect. Postmortem examination
revealed mild pulmonary edema, but
otherwise nothing of significance.

Case 2.
---, an 18-year old white boy was
admitted to the University Hospitals on
the psychiatric service on Jan. 4, 1949.
He gave a history of having stiffness and
soreness of the jaws for three weeks.
Two weeks prior to admission he exper
ienced an episode of sudden generalized
rigidity of the entire "body. This was
accompanied by profuse perspiration and
lasted a"bout 30 seconds. Since then these
episodes reourred with increasing fre
quency lasting from -k to 4 minutes. He
was told that they occurred during sleep.
There was no history of injury. Because
of the bizarre nature of his complaints
and his seemingly emotional instability,
he was admitted on the psychiatric ser
vice for study. Physical examination
showed generalized muscular rigidity.
During ex:amination he had several epi
sodes of more warked rigidity and assumed
the opisthotonus position. These epi
sodes lasted from 30 to 60 seconds. Dur
ing the su"bsequent four days on the psy
chiatric service his condition remained
unchanged, He was seen by the neuro
logical c.onsultant who noted the follow
ing: tlrisus sard-onicus", trismus, rigid-



i ty to the abdominal musculature J and
profuse perspiration. Efforts to
examine the patierJt produced generalized
muscular spasms. A diagnosis of tetanus
was made and he was transferred to the
neurological service for treatment.
A SITE-ll crusted abrasion was r,oted on
the left elbow and this was excised.
No siens of infection .vere present. He
was given 200" 000 units of tetanus anti
toxin intravenously daily and 100,000
units of penicillL'1. every three hours.
He was givon d-tubocurarine in oil intra
muscularly, in doses of from 1 to 1.5 cc.
daily. Sodation was obtained with
paraldehyde, avertin and sodium amytal.
During tho next three days his temper
ature rose to 103 degrees and thore
were several episodes of generalized
muscular spasm2 during which he was
cyanotic and :bad gasping respirationa.
There "las a copious outpOlll'ing of mucous
in the posterior pharynx "lhich required
continual suction. A tracheotomy \-las
performed in order tho. t a continuous
adequate airway might be mairitajned.•
Oxygen vas administerod umler positive
pressure through the tracheotom,Y tube.
Thereafter the patient .-las kept wall
sedated and although at timos there was
moderate rigidity of tho abdqminal mus
cles he r~d no more spasmodic seizures
and no further respiratory difficulty.
He slo.'l1y improved, tho tracheotom~f tube
was pluggod on the 19th day and removed
on the 24th day. He was discharged on
the 33rd day apparently completely
recovored.

Caso 3.
, A 42-year old famer was ad

mitted to the University Hospitals on
December 14, 1948. 'I'.vo weo~:s before
he sustained a compound fracture of the
left index finger. At that time ho was
tested and found to be sensitive to
tetanus antiserum. Therofore, no te"can
us antitoxin wad given for prophylaxis.
Four days prior to admission he noticed
stiffness of the Jaws which increased
during the next throo dDSs and he devol
0I-,ed rigidity of the abdominal musclos.
He was seon by his local doctor and
referred to this hospital. Examine tion
revoa]Bd marked trismus, modc~dte rigid
ity of the andominal and neck musoles,
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and rigidity of the back. There was
evidence of infection in the wound of
the left index firJgor. A diagnosis of
tetanus ....ras IllD.de and treatment insti
tuted. The left index finger was ampu
tated. Sonsitivity tests to tetanus
antitoxin were positive) therefore de
sensitization was carried out with
gradually increasinG doses of antitoxin.
Thereafter he received 100,000 units of
antitoxin intravenously each day. Ee
was givon 200,,000 units of penicillin
every four hOt~s and d-tubocul~rine in
both aqueous solution and in oil. Tho
dosage and intervals of administration
vari8d considerably, depending upon the
degree of luuscular rigidity present.
Sedation was obtained with paraldehyde)
chloral hydrate, avertin" and sodium
pentothal. The patient appeared to be
well sedated. There were occasional
periods of goneralized muscular rigidity;
On the 6th day he became ooma toso and
failed to respond to any but very pain
ful stimuli. The musculature was re
laxed and. he was perspiring profusely.
Soda tion vas discontinuod and within a
few hours the patient regai~ed conscious
ness. During the next two weel~s his
(,ourse was very stormy. There were many
opisodes of sI~smodic seizures in spite
of heavy doses of sedatives. There were
poriods of very rapid irregular respira
tions with intennittent apnea. The
pulse wont as high as 150 and the temper
a ture to 104 degree s • On tho 21s t day
the pulse and tempera ture fell rather
rar-idl,Y to normal and thereafter he
slowlJT improved. He was discharged on
tho 34th day.

Caso 4.·
, A 63-year old white woman was

admitted to the University Hospitals on
May 18, 1949. Five weeks before she had
caught hor hand in the wringer of a wash
ing II'.achino but the skin .had apparently
not beon brolwn. Ten days before admiS
sion she burned hor hand on a stove with
rosulting charring of the skin. The day
before admission she noticed stiffness of
her Jaws. On tho morning of admission
there was some difficulty in swallOWing.
EXD.mination at the time of admission re
vealed narked nuchal rigidity and tris
mus. Thero was retraction of the facial



muscula ture giving a tYl)ical Brisus sar
donicus'l • There was ra ther marked
rigidity of the muscles of the abdomen
and back. A diagnosis of tetanus was
mde and treatment started inrrnediatel;y.
She was given 200,000 units of tetanus
antitoxin intravenously each day,
300,000 units penicillin ever,Y eie..ht
hours, and was sedated with parald3hyde.
She also received d-tubocurarine in
oil, the dosage bein6 from 1.2 to 1.4 ce.
daily. On the second day the pa tiont
bo13an hewing opisthotonic seizures and
respirations became labored with por
iods of apnea. Her tempera ture had
risen from nom.al to 102 degrees. Seda
tion was increased and for tho next
ti-ro days muscular spasm seomed to bo
well controlled. Respirations were
still irregular and rapid with apneic
intervals. On the 5th day an attempt
was L~de to pass a nasal tube for feed
ing purposes. This procodure precipi
tated a severe laryngeal spasm and
there was a period of cyanosis for l~
minutes. The spasm was relieved by the
administration of 4 co. of Baird's
solution intravenously. For the r81T'.aind
er of this day and the next she was
unresponsive, rad rapid irregular respir
ations with long periods of apnea and
the pulse [JB.d increased to 130 per min
ute. She had short episodes of gener
alized muscular rigidity, but was
ra ther relaxed most of the time. Thero
was a large amount of mucous pooled in
the posterior pharynx requiring frequent
suctioning. On the 6th day reslJira tions
becan~ shallow and gasping, pulse rose
to 140, and she was perspirin6 profuse
ly. Intravenous coramine and amino
phylline were administered. l~lse be
came woak and respire tions oeasod.
Artificial respiration was of no avail.
Postmortem examination revealed the
presence of mild pulmonary congestion.
Microscopic sections of the brain re
voaled minimal changes compatible "'ith
a toxic encephalitis.
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, II. MEDICAL SCHOOL NEWS

Coming Events

December 9 - Annual meeting of the
Minnesota Medical FOlmda tion} Campus
Club} CoffIr.an Memorial Union, 6:30 p.m.

December 16-17 - Continuation Course
in Obstetrics for General Physicians.

January 5-7 - Continuation Course in
Cardiovascular Diseases for General
Physicians.

January 6 - Clarence M. Jackson Lec
ture, Tinsley R. Harrison} Southwestern
Medical College} Iallas} Texas - "The
Evalua tion of Cardiac Murmurs" - 8:30
p.m" Medical Scienoe Amphitheater.

* * *
Faculty News

Dr. Owen H. Wangensteen and the
Department of Surgery were hosts to
the members of the Halsted Club at
its annual meeting on the campus of
the University of Minnesota} December
2 and 3. This meeting brought to our
campus distinguished scientists in
surgery and related fi eIds. Dr.
Wangensteen was the Minneapolis host
for the club which rotates its meeting
place through various medical schools.

Dr. Harold S. Diehl, Dean of the
Medical School, is at present in Great
Britain where he is studying the ef
fects of the British National Health
Act on medical education. The Ameri
can. Medical Association asked Dr. Diehl
to Join with Dr. Loren R. Chandler,
Dean of the Stanford University Medi
cal School, and Dr. Stanley E. Dorst,
Dean of the University of Cincinnati
Medical School, in making this study.
The visit will afford Dr. Diehl an
opportunity to observe British medical
education at first hand. Dr. Diehl is
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expected to return to the campus in
three or four weeks.

The Travel Club of the American
Gynecological Society met on the cam
pus of the University of lo'linnesota on
December 5. Dr. John L. lo'lcKelvey,
Chief of the Department of Obstetrics
and Gynecology, was host for the group.
Clinical and full-time members of the
faculty of the University presented
papers before the group. Members of
the Travel Club are teachers and in
vestigators in the field of obstetrics
and gynecology throughout the United
States.

* * *
We wish to remind all physicians

that they are welcome at all of the
conferences, rounds} clinics, and
seminars, which are listed each week
in the Calendar of Events of the Bul
letin. Most of the meetings occur
regularly each week at the announced
hour; meetings which do not are indi
cated.

Increasing nmnbers of practicing
physicians are attending and partici
pating in the various conferences}
especially those in the clinical fields.
We feel that practicing physicians
have a real oontribution to make to
many of these conferences} and we are
especially happy to find them taking
time from their busy professional ac
tivities to join. with UB at the medi
cal school and the affiliated hospitals.

* * *
The editor of the Bulletin will wel

come news of University of Minnesota
Medical School alumni which would be
of interest to our readers. Such news
may be sent directly to the editor at
the University of Minnesota Hospitals.
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III. UNIVERSITY OF MINNESOTA MEDICAL SCHOOL
CALENDAR OF EVENTS

December 11 - December 17, 1949

No. 268

Sunday, 2)ocember 11

9:00··10:00 Surgery Grand Rounds; St<"ttion22, U. R.

10:30 - 11:00 Surgical Conference; Bacter~mi<"t after T.U.R.; M. J. Feeney;
};1-109, U. H.

Monday, December 12

8:00 - Fraoture Rounds; A. A. Zierold and Staff; Ward A, Minneapolis
General Hospital.

9:00 - 9:50 Roentgenology-Medicine Conferencf'l; L. G. Rigler, C. J. Wat£'lop <"tnn.
Staff; Todd Amphitheater, U. H.

9:00 - 10:50 Ohstetrics and Gynecology Conf~renca; J. L. McKelvey and Staff;
M-l;)9 -J. H.

10:00 - 12:1")0 Neurology Rounds; A. B. J"aker and Staff; Stat!c'm 50, U. R.

11:00 - 11:51'1 Roentgenology-Medicinlll Conff'l.rence; Veterans Hospital.

11: 00 - 12: 01") Cancer Clinic; K. Stenstrom and A. Kremen; Eust i<l Amphi thea tel', U. H.

12:15 - 1:20 Oh~tetrics and Gynecology Journal Club; Staff ~ining Room, U. R.

12:30 - 1:20 Pathology Seminar; Adrenal Dysfunction in Children; W. Eberlein;
104 I. A.

12 :30 - 1:30 Surgery Problem Case Conference; A. A. Zierold, C. ~enni8 and Staff;
8Jmll Classroom, Minneapolis General Hospital.

1:30 - 2:30 Surgery Grand Rounds; A. A. Zierold, C. Dennis and Staff; Mir..noapolia
General Hospital.

2:3 0 Pediatric-Neurological nounds; R. Jensen, A. F. Baker and St~ff; U. H.

Public Health Seminar; Subject to he announced; 113 Men.ic81 Science.

Pediatric Seminar; Serum Mucoproteins and Hyaluronidase Inhihitors
in Healthy and Diseased Children; V. Kelley; 6th Fl. W., Child
Psychiatry, U. H.

Men.ical-Surgical Conference; Physiology of Potassium; Drs. Stutzzna.n
and Heller; Main Conference Room, Bldg. I J VeteranA Hospital.

5:00 - 5:50 Clinical-Medical-Pathologic Conference; Todd Amphithe~ter, U. H.

5:00 - 6:00 Urology-Roentgenology Conference; D. Creevy, O. J. PaggenstoM and
Staffs; M-I09, U. H.

4:00 -

1:30 

4:00 

4:00 -
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Monday, December 12 (Cont.)

8:00 p.m. - Clinical Reaearch Clnn Meeting: 1) Effect of Desoxycorticosterone
en the Alarm Re~ponse; B. Zimmel"IMn (Dept. of Surgery) and C. Wil
liams (Dept. of Medicine); 2) Recent Experiments in Detectj(lD of
Tissue Density and Thickness Change~ ry Ultrasonics; John Wild
(Dept. of Surgery); Eustis Amphithoater, U. H.

X-ray Surgt?ry ConferenC's; Auditorium, Ancker Hospit".L

Dermat('llogy and Syphilology Conference; H. E .. Michelson and Staff;
Bldg. III, Veterans HOflpitaL

Gynecology Chart Conference; J. L. McKelvey and Staff; Station 54,
U. H.

12 :30 - 1:26

1:00 - 2:31")

2:00 - 2:50

3 :15 - 4:21')

Tuesday, December 13

8:00 - 9:00 Fracture ConferenCE'l; Auditorium, Anckf"lJ' HospitaL

8:15 - 9:00 Roentgenology-Surgical-Peth~logic~lConference; Craig FreewAn and
L. G. Rigler; M-109, U. H.

8:30 - 10:2~ Surgery Seminar; Small Conference Room, :Bldg. I, Veterans R01'lpital.

9 :00 - .? :5~ Roentgenology Pediatric Conference; L. G. Rigler, 1. McQual'rie ann.
Staffs; Todd Amphitheater, U. R.

10:30 - 11:50 Surgical Pathological Conference; Lyle Hay and E. T. Bell; Veterans
Hospital.

12:30 - Pediatric-Surgery Round~; Gta. I, Minneapolis C~nel~l Hospital;
Dr~. stoesser, Wyatt, Chisholm, McNelson and Dennis.

Pathology Conference; Autopnies; J. R. Tlawson and 8tA.ff; 102 I. A.

3 :30 - 4 :2('l Clinical Pathological ConferE"lnce; Staff; Veterans HospitaL

4:00 - 5:00 Fediatric Rounds on Wards; I. McQuarrie and Staff; U. R.

4 :00 - 5 :00 Physiology-Surgery Conference; selected Surgical ar:d PhyFliological
Tupics; Drs. Wangensteen and M. B. Visscher; Eusti~ Amphitheater,
U. H.

5:00 - 6:00 X-ray Conference; Presentation of CasE"s by Ancker Hospital Staff;
Dr. Aurelius et ali Todd Amphitheater) U. H.

, 8:30 - 9:30.,
8:30 lO:0('l

Wednesday) Decembe r 14

8:00 - 8:50 Surgery Journal Club; O. H. Wangenateen and Staff; M-515, U. F..

Clinieo-Pathological Conference; Auditorium, Aneker HOl';pital.

Orthopedic-Roentgenologic Conference; Edward T. Evana; TIoom lAW,
Veterans Hospital.

8:30 - 12:00 Neurology Rehabilitation and ('aoe Conference; A. B. Faker, Veterans
Hospital.

11:00 - 12:00 Pathology-Medicine-Surgery Conference; Surgery Case; C. R. Wangen
steen, C. J. Watson, and Staffs; Todd Amphitheater, U. R.
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Wednesday, December 14 (Cont.)

11:00 - 12:00 Electrocardiography Lecture; Unipolar Electrocardiography;
Dr. Simonson; Main Conference Room, Veterans Hospital.

12 : 00 - 1: 00 fudio-Isotope Seminar; Review of Current Li terature on Padio-Active
Isotopes; H. C. Mellins; 113 Medical Sciences.

3 :30 - 4 :30 Journal Club; Surgery Office, Ancker Hospital.

4:00 - 5:00 Infectious Disease Rounds; General Hospital, Basement Amphitheater.

5:00 - 5:50 Urology-Pathological Conference; C. D. Creevy and Staff; E-lOl, U. H.

Thursday, December 15

8:30 - 10:20 Surgery Grand Rounds; Lyle Hay and Staff; Veterans Hospital.

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; M-l09, U. H.

10:00 - 1l:50 Medicine Ward Rounds; C. J. Watson and. staff; E-22l, U. H.

10:30 - 1l:50 Surgery-fudiology Con.ference; Daniel Fink and Lyle Hay; Veterans
Hospital.

11:00 - 12:00 Cancer Clinic; K. Stenstrom and A. Kremen; Todd Amphitheater, U. H.

1l:30 - 12:30 Clinical Patholosy Conferenoe; Steven Barron, C. Dennie, George Fahr,
A. V. Stoesser and Staffa; large Classroom, Minneapolis General
Hospital.

1:00 - 1:50 Fracture Conference; A. A. Zierold and Staff; Minneapolis General
Hospital.

2 :00 - 3:00 Errors Conference; A. A. Zierold, C. Dennis and Staff; large Class-
!oom, Minneapolis General Hospital.

4:30 - 5:20 Ophthalmology Ward Rounds; Erling W. Hansen and Staff; E-534, U. H.

5:00 - 6:00 X-ray Beminar; Cardiovascular Pulsations in Congenital Heart
Disease; Joseph Jorgens; Todd Amphitheater, U. H.

Friday, December 16

8:30 - 10;00 Neurology Grand Rounds; A. B. ~ker and Staff; Station 50, U. H.

9:00 - 9:50 Medicine Grand Roun.ds; Coo J. Wataon and Staff; Todd Amphitheater,
U. H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

, 10:30 - 11:20 Medicine Grand Rounds; Veterans Hospital.
#

10:30 - 11:50 otolaryngology Case Studies; L. R. Poies and Staff; Out-Patient
Department, U. H.

11:00 - 12:00 Surgery-Pediatrio Conference; C. Dennis, O. S. Wyatt, A. V. stoesser
and Staffs; Minneapolis General Hospital.

11:45 - 12 :50 Uniyersity of Minnesota Hospitals General Staff Meeting; Iron
Metabolism in Liver Disease; Robert Howard; Powell Hall Amphitheater.
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Electrocardiographic Conference; George N. Aagaard; 106 Temp. Bldg.,
Hospital Court, U. H.

Otolaryngology Seminar; Review of Current Literature; Dr. Wheeler;
Todd Memorial Room, U. H.

1:00 - 3:00

1:00 i. 2~5r')

3:00 - 4:00

4:00 - 5:00

4:00 - 5:00

5:00 - 6:00

Friday, December 16 (Cont.)

12 :00 - 1:00 Surgery Clinical Pathological Conference; Clarence Dennie and. Staff;
, large Classroom, Minneapolis Genera;L Hbspitali

1:00 - 1:50 Dermatology and Syphilology; presentation of Selected Cases of the
Week; H. E. Michelson and Staff; W-312, u. H.

Pathology-Surgery Conference; Auditorium, Ancker Hospital.

Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O.
Peterson and Staff; Todd Amphitheater, U. H.

Neuropathology Conference; F. Tichy; Todd Amphitheater, U. H.

Clinical Fa thological Conference; A. B. Baker; Todd Amphitheater,
U. H.

Surgery Literature Conference; Clarence Dennis and Staff; Small
Classroom, Minneapolis General Hospital.

Surgery Conference; Auditorium, Ancker Hospital.

Medicine Case Presentation; C. J. Watson and Staff; E-22l, U. H.

Pedia tric Grand Rounds; I. McQuarrie and Staff; Eustis Amphi thea ter,
U. H.

7:45 - 8:50

8:00 - 9:00

8:00 - 9:00

8:30 - 9:30

9:00 - 9:50

9:00 - 10:30

9:00 - 11:30

9:00 - 11:30

Surgery-Roentgenology Conference; Todd Amphitheater, U. H.

Psychiatry Conference; Specific Learning Disabilities of Children;
University Hospitals.

10:00 - 1l:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

J

I
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10:00 - 12:50 Obstetrics and Gyneoology Grand Rounds; J. L. MCKelvey and Staff;
f Station 44, U. H.


