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ment of the extradural hematoma be invoked. The
diagnosis and emergency treatment have been out-
lined.

Summary

The fulminating extradural hemorrhage classical-
ly has three stages—concussion, recovery, and then
relapse of unconsciousness with ipsilateral dilated
fixed pupil, contralateral hemiplegia, and termi-
nally decerebrate rigidity. The fulminating extra-
dural hematoma is often rapidly fatal. The patient
should not be transported long distances prior to
intracranial decompression. The responsibility for
early treatment lies with the general surgeon who
first attends the patient.

Treatment by intracranial decompression through
an enlarged bur hole should be carried out with
haste, since irreversible changes occur rapidly in
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the midbrain. After intracranial decompression, the
patient should be placed in the care of a neuro-
surgeon and accompanied by the physician en route.
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TREATMENT OF HYPSARHYTHMIA WITH ACTH

Fred W. Stamps, M.D., Erna L. Gibbs, Ira M. Rosenthal, M.D.

Frederic A. Gibbs, M.D., Chicago

In 1957 at the International Congress of Neuro-
logical Sciences in Brussels, Sorel and Dusaucy-
Bauloye * presented an exhibit showing that ACTH
is highly effective for the treatment of hypsarhyth-
mia and infantile spasms. In March, 1938, Sorel
came to Chicago to attend a conference organized
by the Brain Research Foundation to discuss this
treatment and its implications.”? A full-length report
by Sorel and Dusaucy-Bauloye has been published
recently.’

After seeing Sorel’s exhibit in Brussels, we began,
in October, 1957, to treat patients with hypsarhyth-
mia with ACTH. The present article is a report
on the first 60 consecutive cases of hypsarhythmia
in which this treatment was used. Low * has re-
ported a similar study with comparable results.
Infantile spasms with hypsarhythmia is a distinct
entity.® The characteristic electroencephalographic
findings are random slow waves and spike dis-
charges of very high voltage *; these are present
in both waking and sleeping states (fig. 1, 2, and
3). The spike discharges vary from moment to
moment in both duration and location. At times
they appear to come from a single focus, and a few
seconds later they seem to originate from multiple
foci. Occasionally the spike activity becomes gener-
alized, but a highly organized pattern like that of
either petit mal variant or true petit mal does not
oceur.

From the Department of Neurology and Neurological Surgery and
the Department of Pediatrics, University of Iilinois College of Medicine.

Hypsarhythmia is a type of epilepsy which
has, in the past, had an extremely poor prog-
nosis. Eleven per cent of the patients died
before the third year of life, and 87 % of
those who lived were feeble-minded. The
present series of 60 children were treated
with corticotropin for one year, with marked
improvement in 36 and almost complete
relief in 5 as judged by electroencepha-
lographic criteria and subjective symptoms.
The mode of action of the drug was not ex-
plained, and its effectiveness in the individ-
val case could not be predicted from a
knowledge of the etiology. By conirast with
the poor results obtained in the past, these
recent resulis with corticotropin are encour-

aging.

The pattern of hypsarhythmia usually develops
between the 3rd and the 12th month of life. How-
ever, some of our patients were 1 day old, and one
child developed spasms with hypsarhythmia at the
age of 3 years. When the illness starts in the first
few months of life severe mental and physical re-
tardation usually results. Many of these children
were unable to hold up their heads at 6 months
of age, and many were unable to stand at the age
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of 2 years. Several of the 8-year-old children could
speak only indistinct single words. When hypsa-
rhythmia develops after 12 months of age there may
be a very rapid deterioration of the child’s intellec-
tual and motor status.

The spasms, which are the most usual clinical
manifestations, are characterized by sudden jerk-
ing or flexion of the body; often the eyes roll up,
and there is an outward flinging of the arms and
quivering of the entire body. The attacks are short,
but not so short as myoclonic seizures. Some of the
infants have tonic-clonic convulsions that are classi-
fable as grand mal. The spasms are most likely
to occur as the child awakens, and they tend to re-
peat, forming an interrupted series. Sometimes they
are so numerous that several thousand spasms oc-
cur in a day.
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Fig. 1.—Electroencephalogram showing severe hypsarhyth-
mia (waking and sleeping states indistinguishable), recorded
on 7V -month-old infant with frequent brief spasms of turn-
ing the head, upward rolling of the eyes, and twitching of
the arms, lasting for a few seconds, Onset at age of 3
months; retarded motor development; child does not sit up
and Is unresponsive; etiology unknown. Time calibration
shows one second. Voltage calibration indicates the deflec-
tion for 50 uv.

The prognosis for a child with infantile spasms
was extremely poor before the introduction of treat-
ment with ACTH.® Eleven per cent of the patients
died before the third year of life, and 87% of those
that lived were feeble-minded. Although the seiz-
ures tend to subside by the fourth year of life even
without treatment, retardation is permanent.

Materials and Method

An electroencephalogram was obtained on each
cl_nld suspected of having hypsarhythmia, and the
diagnosis was established before treatment with
ACTH was begun. All recordings were made with
the pa!:ient in both waking and sleeping states. The
recordings were monopolar; interconnected ear
!obes ‘were used as a common reference, but this
is unimportant because hypsarhythmia is a dis-
order that can be seen as easily in bipolar as in
monopolar recordings.
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As soon as the clectroencephalographic diagnosis
was established treatment with ACTH was begun.
Infants were given (intramuscularly) 5 units of
corticotropin gel (Purified Corticotropin-Gel Wil-
son) daily for five days. This was increased to 10

AWAKE ASLEEP

Fig. 9._Flectraencephalogram of same child as in figure 1
after 18 daily injections of 16 units of ACTH gel. Brief
seizures are reduced in number and electroencephalogram is
improved.

units after 5 days and 15 units after 10 days. On
the 15th day the electroencephalogram was re-
peated. If there was clinical or electroencephalo-
graphic evidence of improvement the dosage of 15
units per day was maintained. If not, the dosage
was increased gradually up to a maximum of 50
units per day. In one case the electroencephalo-

AWAKE ASLEEP

Fig. 3.—Electroencephalogram of same patient 30 days
later after total of 54 daily injections of 16 units of ACTH

gel. Normal electroencephalogram; no sei
eizures have oc-
curred for 20 days; child is able to ;ﬂ: up by himself aned gcet

up on his knees; he is i
normal intelligence. bs yemwonsive, Rlecl hnd apparently of

gram normalized with the patient in both waking

and sleeping states after 20 injections; the infantile

spasms stopped completely and there was marked

mgntal and physical improvement during the en-

f:;ng mon}t;h. Ifril a few cases, in order to obtain
ximum benefit i i

e s Ctt ilc;cn:as necessary to give as many
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Results

The table shows the number of patients whose
electroencephalograms normalized and who became
seizure-free. The number whose general clinical
condition improved and the pumber unimproved
are also shown. From these figures it will be seen
that when the spike discharges disappear from the
electroencephalogram the prognosis is good. In the
five patients with complete normalization in both
waking and sleeping states, all became seizure-free;
three became completely normal clinically, two
improved, none remained unimproved, and none
showed relapse.

Among the 31 patients with marked electroen-
cephalographic improvement, 42% were seizure-free,
40% were greatly improved, and only 18% were
unimproved as far as seizures were concerned. The
general improvement in motor performance and
intellectual activity was similar to the improve-
ment in the seizures; 10% became clinically normal
and 50% were greatly improved. However, 30%
showed relapse.

Further confirmation of the prognostic value of
the electroencephalogram appears when one con-
siders the 24 patients who were unimproved elec-

Relationship Between Electroencephalograp
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maximally responsive group each of the following
etiologies was responsible for one case: German
measles, roseola, upper respiratory infection, and
cerebral palsy; in one case there was no assignable
cause. When hypsarhythmia occurs in a patient
with cerebral palsy it is usually difficult to decide
whether the hypsarhythmia is the result of a devel-
opmental defect, anoxia at birth, or trauma. The
situation is further complicated by the fact that
babies with hypsarhythmia often become spastic
after a number of years. The conclusion is not just-
ified that spasticity indicates that the cerebral palsy
is the cause of the hypsarhythmia.

In the conference organized by the Brain Re-
search Foundation,® the question arose as to wheth-
er chlorpromazine might increase the effectiveness
of ACTH therapy. Sorel had used chlorpromazine
in the patients he treated with ACTH, and the in-
cidence of great clinical improvement and normali-
zation of the electroencephalogram in his series of
cases was somewhat higher than in ours in which
no chlorpromazine was used. We placed seven
patients who did not respond to ACTH alone on
therapy with chlorpromazine and ACTH. One pa-
tient became completely normal, three improved,
and three patients remained unimproved. The ques-

hic and Clinical Response to ACTH Treatment

Seizures

No. of Eliminated Decreased
Cases EEG After Treatment

) No. % No. %

5 NOrmMAl ..coceeennnaecanvreses 5 100 0 0

31  Improved eseeseersieeianenes 13 42 12 40

24 Unimproved ......ccceceeenns 0 0 1 4

Total 60 s s 13 o2

.................................

Motor Performance and Alertness

Unchanged Normal Improved Unimproved Relapsed
No. % No. % No. % No. % No. %
0 [ 3 60 2 40 0 0 0 0

[ 18 3 10 15 50 13 40 9 30
23 96 [ 0 1 4 28 96 1 4
29 48 6 10 18 30 36 60 10 17

troencephalographically; none were seizure-free
and 96% were unimproved as far as seizures were
concerned. None became clinically normal, and
96% were clinically unimproved.

We have tried to analyze the etiology to deter-
mine the most usual cause of hypsarhythmia and to
see if we could establish any relationship between
etiology and response to ACTH. Each of the com-
mon infectious diseases of childhood was impli-
cated in a few cases, but none seemed to be partic-
ularly likely to produce hypsarhythmia. In 28 of our
60 cases there was no history of illness just before
the onset of spasms and the symptoms appeared
suddenly without apparent cause. In 10 cases hyps-
arhythmia developed after encephalitis. Various
diseases were involved: chickenpox, measles, virus
pneumonia, and German measles. In one case triple
vaccine injections were held responsible, but the
association may have been coincidental. There
were single cases in which the disorder was second-
ary to meningitis, otitis, and Mongolism respective-
%y. Among the five cases in which ACTH normal-
th?d the electroencephalogram, made the patient
seizure-free, and produced a general clinical im-
provement, no relationship could be found between
the etiology and the therapeutic response. In this

tion arose as to whether anticonvulsants might in-
crease the therapeutic effect of ACTH. One patient
who returned to normal was not receiving anticon-
vulsants. All others were on therapy with various
combinations of diphenylhydantoin (Dilantin) so-
dium, phenobarbital, trimethadione (Tridione),
primidone (Mysoline), and methsuximide (Cel-
ontin). A relationship between tranquilizers and
anticonvulsants and the therapeutic effect of ACTH
has not been established. The mode of action of
ACTH in causing improvement in some cases of
hypsarhythmia is not understood. It is also not clear
why some patients fail to respond to this form of
therapy. At the present time one cannot predict in
which case of hypsarhythmia the patient will re-
spond to ACTH.

About 15 of the total series of 60 patients were
hospitalized, and their electrolyte balance and
steroid levels were studied. These investigations
will be reported in a subsequent paper.

Summary and Conclusions

Before the introduction by Sorel of ACTH for
the.treatment of hypsarhythmia, the prognosis for
patients with this condition was extremely poor;

85% became mentally retarded and 10% died. Elec-
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troencephalographic and clinical studies on 60 con-
secutive patients with infantile spasms with hyps-
arhythmia, some of whom have been followed
up for over a year, indicate that ACTH therapy re-
sults in a dramatic improvement in at least 30%
of such cases. When a good response to ACTH is
obtained, the electroencephalogram normalizes, a
great clinical improvement occurs, the spasms
cease, and further retardation is prevented.

912 S. Wood St. (12) (Dr. Gibbs).

The corticotropin gel used for this investigation was sup-
plied as Purified Corticotropin-Gel Wilson by Wilson Lab-
oratories, Chicago.
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GASTRIC PERFORATION IN THE NEWBORN INFANT

Leon C. Hamrick, M.D., Fairfield, Ala.

Until recent years little had been written about
perforation of the stomach in the newborn infant.
This is not surprising, in view of the paucity of
known cases. Vargas and others® have credited
Siebold with publishing the first report of this
entity in 1825. During the next century fewer than
10 cases were reported. However, within the past
two decades more cases have been recognized and
reported, bringing the total to 81. The over-all mor-
tality in the cases reported is 81.5%.

Etiology

The cause of perforation in the initial cases was
ascribed to peptic ulceration. In 1943 Herbut * shed
new light on the subject when he found the per-
foration in a newborn infant to have resulted from
a localized congenital defect in the musculature of
the stomach. This finding has been confirmed by
other observers’ Overwhelming septicemia with
ulceration and necrosis of the stomach,’ gastric ul-
ceration resulting from intracranial hemorrhage sus-
tained at birth,® stress and anoxia with resultant
gastromalacia,” ruptured diverticulum,® distal ob-
struction,” intubation from tracheal suction or

From the Department of Surgery, Lloyd Noland Hospital.

Perforation of the stomach wall in the new-
born infant was first described by Siebold in
1825, and 81 cases have since been
reported. Moriality is 81 % . Peptic ulceration
was initially considered the cause of perfora-
tion, but congenital defects of the stomach
wall and other etiological factors have now
been defined. The first attempt to close such
a perforation was in 1929, but survival after
operation was not recorded until 1950. There
should be little difficulty in making an early
diagnosis and instituting proper ireatment,
if the possibility is kept in mind. Prompt
identification and adequate supportive man-
agement during the preoperative and post-
operative periods should decrease mortality.

gavage feeding,' and abdominal trauma during de-
livery ® have been cited as etiological factors. Cases
have been reported in which no cause for the per-

foration could be found.®
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