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THE SERUY THERAPY OF MENINGOCOCCUS YENINGITIS

An Analysis of Fiftezsn Cases

The status of antimeningococcic serum in the
treatment of epidemic meningitis is generally accepted
a8 more or less of a specific. In general the mor-
tality from this disease has been revarsed from 70%
to 30% since Flexner introduced his serum in 1907.

Qggggygn{/gzipresengﬁzhere are mortality statistics
reported vafying from 80% to 8%, and there 1s no unan—
imity of opinion as to what constitutes the proper and
most eucceésful routine of serum administration. The
routine of treatment advocated by different authors is
that which has proved successful In their particular
experience, and that means that the factors of epidem~
iology must be considered in evaluating their contri-
bution.

It is generally conceded that the virulence of
the meninzococcus 1é greater at the height than it is
during the wanes of an epidemic. Furthermere, sporadic
cases are usually produced by organisms of less virul-
ence than those present durine epidemics of oopsiden—
able sizse. Neoessarily then, the estimation of the
‘value of a specific serum iatégiéﬁ~%o b2 colored by

these censiderations. Furthermore, the serum, to be
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MENINGNCNCCOUE ”EWIWGITIS. ' 2

most 2fficacious, should be specific for ths particu-
lar strain of meninsococcus producing thes disease in
the particular individual being treatsd. To mest this
raguirswent, commercial ssrums are now being producsd
which ars polyvalent, usually containing antibodles
againet from 8 to 17 of the strains more frequently
mat. Wright (38) and others have presentad consider=-

abla 2vidence to show that & serum is likely to lose

much of its efficacy in a specific case in proportion

to the number of strains that were us=2d in producing
it. Furthefmore, the particular strain that is the
etiolozical agant in the casg unier treatment ray not
be represented_in the polyvalent serum used, and thus,
much of the valus of the ssrum be lost. In this con-
nection it is notewerthy that during the epidemic of
meningitis in Chicago, I1l., in 18238, 2.2% of the
straing of maningococci isolatsd could not be typed,
and Barnham (8) has shown that these organisms, although
mbrphologically identical with the meningoccocci, are
culturally different and has named the new organism
Neisseria flavascens. Tha disease as vroducsd by this
organisr was clinically indistinzuishabls from that
produced by ths true meningococcus, and the mortality
was at least 30%. Such cases as these naturally throw
off any statistics as toc ths mortality of an epidemic

and discredit the antimeningococcic serum.
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The method generally used to determine the
sepecificity of the serum used in relation to the or-
ganism present in the particular case is the agglu-
tination reaction, the serum with the hichest agglu-
tinating titre against a suspension of the organisms
cultured being the one chosen for freatment.. However,
much adverse criticism has been directed against this
method, and Wright (38) argues that the only true
guide 1is clinical response to treatment. He shows
that, in the epidemic under his observation, a serum
ofvhigh agglutinin conteﬁt against the 20 recorded
strains was powerless to check the infection; whilse
another serur, "though not universally high in ageglu-
tinin content against the infscting strainse™ and in
one case "contained a lower agglutinin content than
all other serums," was " specific and curative in its
acticn in all cases when administered early."

The routine method of administering antimen-
ingococcic serum was by lumbar puncture until in 1919
Aver (3) introduced the technigue of cisternal puncture.
Since that time the introduction of the serum intra-
cisternally has gradually gained in popularity with
growing reports of the safety and increased efficacy

of this method. The intravenous administration of
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séraﬁ ls advocated by most auﬁhorities for fulminat-
ing septicemic cases, and by many men as& a routine
procedure early in the disease, while the organisms
are still in the blood stream. Intramuscular injec-
tione are advocated as adjunots.and in cases when for
some reason the intrathecal administration is not pos-
8ible. Recently some authors have advocated the intra-
carotid administration of serum in severe cases. Kol-
mer (19) considers that, when combined with cisternal
or spinal drainage and medication, this method ™appears
to bfing antibacterial agents into more widespread and
intimate contact with the infected meninges than is
poesible by intraspinal medication alone." Ventricu-
lar puncture was introduced as early as 1208 by Cushney
and Sladen but has not become a routine method of ad-
,ministering serum, though its value, in infants especi-
ally, in cases of ventricular block 1is gesnerally con-
ceded. Vibber and Tartakoff (32) have recently adve-
cated a new "bubble techrmique™ of introducing serum
~into the subarachnoid spaces, which they claim by the
admixture of air with serum and spinal fluid effects
a more rapid and widespread distribution of Qerum over
the cortex,

Many authorities advocéte as routins treatment

the combined or alternate cisternal and lumbar drainage
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and medication because the chief site of the inflam-
matory process is admittedly intracranial rather than
spinal, and because, as Ayer (3) showed in 1919, the
introduction of 20 cc. of fluid in the spinal canal
does not reach the base of the brain, and 30 cc. barely
reaches the cisterna magna, while the introduction of
fluid by cisternal puncture covers the sntire cortex.
The importance of drainage’alone as a therapeutic
measure is generally recognized, but the problem of
how often, how much, how long, and where to givs serum
routinely is by no means a settled question. The gen-—
eral trend in recent years has been to treat "early
and intensively"™, but no two authors agree as to just
what is meant by "intensively®, nor as‘to what shall
be the guide for stopping serum.

Fox (15) in an epidemic of 69 cases used the
following routine with & mortality of 17.4%: Drainage
and serum by alternate cisternal and lumbar punctures
at 24 hour intervals for 4 or 5 days; then 3 or 4 punc-
tures and serum at 48 hour intervals; then, after a 73
hour rest, a drainage puncture with smear, cell count,
and culture made. Now and then a chill, fever and
rigidity during the 723 hour interval called for resump-

tion of intensive treatrent.
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Workr(BSY in an epidemic with a hospital mortality
of 32.8% used the following routine: Spinal fluid drain-
age every 8 hours with administration intracisternally.
every 12 hours of 15 cc. commercial polyvalent serum;
when cell count fell below 500 per cubic millimeter,
serum was given every 18 hours; and when cell count
fell below 100 per cubic millimeter, ssrum was discﬁn-
tinued.

Balle (5) reported one death in 26 cases, a
mortality of 3.8% under the following routine:: During
the first 680 hours perform 5 cisternal punctures (every
12 hours) and give 30 cc. of serum at each puncture;
then for the next 3 or 4 days, one puncture every 2%
hours with administration of 15 cc. of serum intra-
cisternally at esach puncturs; then stop the treatment
even if the fluid is still cloudy, pressure high, and
temperature high; if after 2 days the temperature has
not fallen, fluid is mar¥*edly cloudy, pressure increased,
and symptoms of meningeal irritation present, removs
25 cc. fluid by cisternal puncture and give 15 cc. serum;
repeat arzain the following day and leave the patient
alone thereafter. He claims that "the temperature gen-—
erally comes down to normal in a couple of days after
the serum treatment has been discontinued, but will

remain high as long as it is administered,” and that
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the "cloudiness of the fluid can be due to levkocytosis
produced by the irritation and in response to the ad-
ministration of serum."

Josephine Neale (23) of the New York City Depart—
ment of Public Health, from a study of 1,000 cases over
a period of 20 ysars, belisves that it is rarely neeés-
sary to give ssrum of tener than bnce in 24 hours; that
it is rarely safe to give less than 4 does of Serum,
and that serum should be continued till 2 successive
epinal fluids are free of organisms, and that the cell
count by itself 1s of comparatively little value as a
guide to treatrent.

ANALYSIS OF C2SES

At the University of Nebraska hospital, hetween
Novembar 182, 1930, and November 21, 1931, there were
admitted 15 cases of meningococcus meningitis, ranging
from 8 months to 59 years in age. These cases all
received more or less treatment with antimeningococcic
serum. Six cases died; a mortality of 40%. Four cases
recovered without gsequellae. One case recovered with‘
sequella of complete bilateral deafness. Four cases
recovered with sequella of hydroceprhalus. No single
routine of therapy was followed in treating these cases,

but sach was trsated according to the requireménts of
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the individual case as s2en at the time.

No attempt was made to isolate any of the strains
and agglutinate them against the various commercial
serums used. The serum was given in most cases by
alternate injections of three or four of the available
comrmercial serums, with the idea in mind that by using
different serumsé the chance of not getting any specific
antibodies for the particular infectine orgarnism wonld
be lessened. The diagnosis was not chacYed in all
cases by culture, but all cases showed organisms on
smear morpholosically characteristic of the meningo-
coccus.

First let us consider the group of fatal cases.
Case summaries are given with particular rzfarence to
the details of treatment and prognostic daﬁa. (Dstailed
case histories are to be found in the aprendix.)

CASE I: A.P., white, female, age 12 years.

Onset: Nov. 16, 1930. Admitted: Nov. 18, 1930.
Treatment instituted within 40 hours of onset.

Result:: Death on the 6th day aftsr onset.

Drainage: By 8 lumbar punctures; drainage b.i.d.
and once t.1.d.

Serum:r Given 90 cc. Lilly's concentrated anti-
meningococcic serum intraspinally in 8 injections; given

“serum b.i.d. and once t.i.d.




MENINGOCOCCUS UENINGITIS , 9

Spinal fluid findings: Cell count 6,882 on
entrance; no furtﬁer counts reported, but fluid remained
cloudy up to time of death.

Thite blood count: 17,80C on entrance; no further -
counts renorted.

Clinical course: Temperature was 104 on entrance;
reach 105.2 on the lst day in the hospital; 107.2 on
the 2nd day, and 104 on the 3rd day. No clinical improve-
ment nofed at any time. Death on the 4th day in the
hospital with evidence of cardiac and respiratgry'col—
lapse. No autopsy obtained.

DISCUSSION: This case 1llustrates the fulminating type

of the disease, which shows no response whatever to

seruﬁ therapy. Whsther this case would have done bst-
tar if treated with serur intracisternzally no one can
say, but nevsrtheless it would seem to 1ndicate that,

in this case at lsast, lumbar drainage and infraspinal

serum were inadequate.

CASE 1V: E. J., white, male, age 59 years, farwer.
Onset: Jan. 1, 1931. Admitted: Jan. 8, 1931.
Hospital days: 3.

Treatment not bagun fill the 5th day of illness.

Diagnosis complicated by nephritis and urinary reten-

-tion.
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Result:r Dsath on the 7th day of. ildness.

Drainage: 1 lumbar puncture; 2 cisternal punc-
tures.

Serum: Given 60 cc. Mulford's unconcentrated
antireningococcic serum intravenously and 40 cec. Lilly's
concentrated serum intrzcistsrnally.

Spinal fluid findings: Cell count was 6,300 on
the first puncture mads; no improvement notsd in subse-
quent puncturss. o

White blood count: 7,80C on entrande. No other
counts reportsd.

Clinical Course: Temperature was 98 on sntrance;
no fever till 11:45 A.M. of 1lst day in hospital when
temperature recee to 10l; during the 2nd day the temper—
ature rose steadily from 102 in the A.M. to 103.2 at
me30 P.M. to 105.2 at 11:30 P.M., and to 107 at 4 A.M.,
shortly before death. Patient in coma throughout hos-
pital stay; was delsrious after temperature became high.
Yo autopsy obtained.

DISCUSSION: This case shows the seriousness of epidemic
meningitis in those of advanced years. A high mbrtality
is universally gueotsed for.patients of sixty ysars and

over. Howevar, the result was furthered by the fact

that the patisnt was a known nephritic of long standing

-~
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and had had urinary retention for several months previous
to this 1illness, and as a result was in poor condition
to withstand any infection. The third factor lsading
tc an adverse outcome was the fact that the diagnosis
was delayed, and treatment not instituted until the 5th
day of illness. The lack of response on the part of
the patisnt to the infection is shown by the low leucocyte
count and afebrile character of the early course of his
illness. Treatmsnt had hardly been started before the
patient died, and it is & question whather one should
consider this case a trial of serum thérapy or not. Ohe
is practically Justifi=sd in classing this patisnt asA
morihund on entrance.
CASE VIII: E.W., colored, male, age 15 months.
' Onset: March 22, 1931. Admitted: March 28, 1931.

Hospital days: ©S.

Treatment not instituted until the 4th day of 1ll-
ness.

Result: Death on 13th day of'iilness, Sth day
in hospital.

‘Drainage: By alternate cisternal and lumbar
punctures, b.i.d. except for the first and last days
in the hospital.

Serum: Given b.i.d. except on 1lst and last days
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in the hospital, al ternately intracisternally and in-
traspinally. Uaa@ dltarnating injections of Lilly's'
concentrated and MYulford's and Parke Davis' unconcen—
trated antimeningococcic serum. A total of 812 CC.

of serum given, of which 5C cc. was Lilly's céncentrated
serum; intraspinally, 103 cc. of which 30 cc. was con-
centrated; intracisternaily, 110 cc., of which 20 cc.

waé concentrated. '

-Spinal fluid findings: C=11 count was 1,190 on
entrance and ranged bastween 2,000 and 3,700 till day
of death whén it was 3,10C. Poly preponderance through-
out. Yo organisms seen aftér'the 5th day.

White blood count was 17,200 on sntrance; was
8till 16,00C on the 7th déy after 6 days of intensive
serum therapy,

Clinical course: Throughout illness fiﬁdings
suggestive, but not conclusive of pathelogy in lungs
were reported. Absolutely no clinical improvement
noted at any time. Death with evidences of medullary
paralysis on 9th dﬁy:

Temperature:r No improvewsnt. Rangsd between
103 and 104 till day of death.

Autopsy showed: (1) Hedullary meningitis. (3)

Some congestion of right lung posteriorly.
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DISCUSSION: This case shows the seriousness of epl-
demic meningitis in the other extreme of 1life. Few
authors report good results in cases under two vears
of‘gge. Fur therrore, treatment was not insituted until
the 4th day of the 1illness, and most authorities con-
- 8ilder the prognoéis.bad if treatment is not begun within
48 hours. VNo criticism’can ba raised as to the treat-
ment not besing sufficiently intensive after it was
started. Both cistsrnal and lumbar puncturss were
employed, and treatwent given svery 13 hours, but the
late start and the age of the patient wers against a
favorable outcoms. It is doubtful if the suspicious
findings in the chest had anything to do with the result.
CASE XIV: D.S., white, female, age 8 months.

Onset: September &, 1931. Admitted: September
8, 1931. Hospital days: 11 |

Treatrent not instituted till the 7th day after
onéet. |

Result: Death on the 1lth day after onset of
meningeal symptoms. |

Drainage: Repeated lumbar and cisternal punc-
tures failed to draw fluid. On the 7th day ventricular
puncture was resortzd to and proved succassful,'and was

.repeated daily till the day of death.
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Serum:: Given 40 cc. of antimeningococcic serum
intraventricularly, of which 20 cc. was Lilly's con-
centrated serum.

Spinal fluid findings: Cell count was 1,280 on
7th day. No other cocunts reported but fluid remained .
cloudy till day of death.

White blood count: was 15,300 on the Sth day.
No other count reported. |

Clinical course: Temperature was relatively
low throushout hospital stay, 102.8 on entrance being
the highest.noted. (Patient was receivineg hourly doses
of aspirin er. 1.) No clinical improvemsnt was noted
at any time. No autopéy was obtained.

DISCUSSION: This case also illustrates the difficulty
in treating infants successfully. In this instancs
also, we see the impossihility of relying entirely on
lumbar and cisternal puncturs. In infants spinal and
cisternal taps are not infrequently dry, and on the
other hand, ventricular puncture 18 a relatively feas-
ible procedure because of the unclosed fontenelles.
However, in criticism of the treatment in this case,
(even though no one of experisnce were available, if
that were the reason for not attempnting ventricular
puncture t1ill the 7th day in the hospital) the patient
should have received serum intramuscularly early in the

course of the hospital stay.
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CASE IX: A.S,, white, female, married, age 48 years

Onset: April 12, 1931. Admitted: April 15,
1931. Hospital days: 21.

Treatrent instituted on the 5th day of‘illness.
Patisnt was transferred from a local hospital to Uni-
versity hospital on 4th day of illness. .

ﬁesultr Death on the 26th day of illness, the
2lst day in the hospital.

Drainage:r B.i.d. by alternate cisternal and
lumbar puncturss on lst and 3nd days; once by lumbar
puncture on the 3rd day; twice by cisternal punctures
on the 4th day because lumbar puncture was dry; and
by alternate cisternal and lumbar punctures once
daily from the 5th to the 19th days in the hospital
with the exceprtion of the 6th, 1lth, 18th and 18th
days. Was drained twice on the 20th day by cisternal
and lumbar punctures.

Serum: Given alternate injections of Lilly{s
concentrated and ulford's and Parke Davis' unconcen-
trated antimenincococcic sefum; once on the lst day;
b.i.d. on the 2nd day; once on the 3rd day; b.i.d.
on the 4th day; and once daily from the 5th to the
30th days with th2 sxception ¢f the 6th, 1lth, 16th,

and 18th davs. A total of 283 cc. serum civan, of
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which 95 cc. was Lilly's concentrated; intracisternally,
165 cc. of which 35 éc. was Lilly's concentrated} and
intraspinally, 98 cc. of which 20 cec. was concentrated.

Spinal fluid findings; Cell count was 8,000
on entrance; fell to 2, 20C on the 3rd day; was 8,500
on the 7th day, and 2,6800.on the 10th and 13th days.

No mors cell counts were reported, but the spinal fluid
became failrly clear on the 15th day and was only slightly
cloudy on the 17th day, but became very cloudy on the
day before death. No organisms were reported on thsa
10th day, and culturs thren was negative.

- White blood count: Was 15,507 on entrance; feéll
to 1C,200 on the 1lth day.

Clinical course: The patient ran a low tsmper-
ature course throughout. Hizhest noted during hospital
stay was 101.3. Olinical improvement was noted up to
about the 10th day, after which patient's condition
became more or less static with poor fluid intake and
increased spinal fluid pressure. Patisnt's urine con-
g8istently ran 2 to 4 rlus sugar and 1 or 2 plus albumen,
élood sugar was 151 mg® on 2nd day and 128 mg? on 3rd
day. No hietory of diabstes obtained; patient was not
on insulin in University hospital. Paralysis of blad-

der developed on 5th day with persistence of involuntary
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urination and nscessity of freguent catheterization
for residual urine up to time of death.‘ Death on the
21lst day was sudden and not particularly anticibated.
Autopsy showed: 1. Supvurative hasilar menin-
gitis. 2. Cerebro-spinal fluid block. 3. Internal
hyirocephaius. 4, _Intracranial pressure.
DISCUSSION: Here azain, is a case in which treatment
was not instituted until late in the disease;‘however,
the ratisnt showed qonsiderable imﬁrovament under
intensive serum therapy up to the 10th day. Little
clinical evidence of the hydrocephalic state disclésed
at autopsy was to be found iIn fhe case history, but
this condition was probably of considerable importance
in causing her death on the 2lst day in the hospital.
The advisability of the continuance of serum injections
after the initial improvement clinically and in the
spinal fluid cell count after the 3rd day in ths hos-
pital is rather doubtful. In retrospesct one would be
jnclined to beliave that the rmaintenancs of the spinal
£1uid cell count around 2,500 frewm the 4th day on was
probably due to the introduction of foreien rrotein
intc the subarachneid space in the form of serurm, and
that poesibly such a reaction may have he2en in a large
part responsible for the fluid block and resulting hydro-

cephalus.
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The persistent finding of sugar in the urine,
despite the two fairly low blood sugars reported, is
suggsstive of a diadetic condition. If such were the
case, the fact that the patient did not receive any
insulin during her stay in the hospital may have been
an important factor in the cutcore, and of course, if
diabetic, her prognosis would have bheen poorer in any
casé.»

CASE XI:: L.S., wnite, rale, age 14 years.

Onset: March 26, 1931. Admitted to local hos—
pital:r March 27, 1831. Transferred to University
Hospital: April 25, 1931, because after 4 weeks of
treatment patient became delerious‘and ned convulsions.

Treatrent instituted in another hospital within
38 hours of onset.

Result: Death on the 43rd day of illness, the
13th day in University hoepital. Complications: hydro—
cephalus and cerebrospinal fluid hlock aprarently develop-
ing about 3rd or 4th week of illness; suprurative otitis
media and mastoiditis, of streptoceccus origin, as a
terwinal condition.

Drainage: Details of early treatrent not avail-
able; except that drainage was exclusively by lumbar
punctures. On the 3rd day in the University hospital
(the 33rd day of illness) lumbar puncture only yielded

4 cc. and on the 10th day in hospital was completely
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dry. Cisternal puncturés wers done on the 4th, 5th,
7th, 11th (twice), 12th, and 13th days in the hospital.

Serum:. Details of gsarly treatrent unavailable
except that alternate injections of Lilly's, Yulford's,
and Par¥e Davis' sarum wefe used, and serum only given
intrespinally and twice intravencusly. In the hospital
patient was ziven 8 intracisternal injscticns totaling
88 cc. serum, of which 37 cc was Lilly's concentrated
serum, on ths Sth, 7th, 10th, 11th, 13th, and 13th daye
in the hospital.

Spinal fluid findings: First cell count 36 hours
after onsat was 23,000; fell to 1,700 36 hours later;
fluid clear by lumbar puncture on the 35th day of 1ll-
ness, and again on the 33rd cay (3rd day in University
hospital) cells were only 70 and noﬂorganisms'seen.

But on thes 4th day in the hospital by cisternal punc-
ture.cells were 1,500 and numerous intracellular men-
insececel were sezen., Under 1ntracisternal serum
therapy this fell to 5%C cells and no organisms on
the 11tk day, but further imprevement did not occur.

Clinical course: Temceraturs course 22rly not
available. In the University hosmital termperaturs ran
around 100 to 101, occasionally reaching 103. Patient

showed definits clinical improvament during the lst
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week after the onset. Subsequently no improvement
under continusd serum theraspy. During the 3rd week
of 1llness develeped deleriur alternating with stupor
and involuntary urination. During the.4th wesk, con-
vulsions, and an increased and irregﬁlar pulse rate.
During the 5th week slight improverment under intracis-
ternal drairage and serum. Last few days developed
a-suppurative otitis media and nastoiditis of strep-
tococcus origin, and death on the 43rd day of 1llness.
Autopsy findinge: 1. Suppurative basilar
meningitis. 3. Cerebro-srinal .fluid bleck at base.
3., Internal hydrocephalus. 4. Intracranial pressure.
5. Left suppurative otitis media and mastoiditis
(hemolytic streptococcus isclatad.)
DISCUSSION:: This case illustr=tes the inadequacy of
exclusive lumbar drainage and medication., If the early
treatrent in the local hespital had included cisternal
drainage and medication the spinal bleck micht not havé
developed, and -in anv evant, it would have been unlikely
that on the 34th day of his illness the cistsrnal tap
would have shown an active focus of meningococcic infeo-
tion when the lumbar taps had besn clear for several
weeks. It is also significant that the physician whé

referred the patient from the local hospital should note
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(Appendix) that the "response to intraspinal serum

was quite marked for ths first week; after that not
much effect.ﬁ’ Possibly the continuance of the serum
was a factor in producing the spinal hlock as a result
of a foreign protein reaction in the spinal subarachnoid
spacea. The clinical improverwent during the first week
undef cisternal drainage and serum is pleasing to note,
but it is8 & guestion whether the outcome would have
been anv different even had the vatient not developed

a streptococcus otitis ﬁedia énd rastolditis tc tip

the scales adversely.

While we are discuseing the qusstion of hydro-
cephalus and spinal fluid bloclk, let us next conslider
the cases'that recovered but with residuval of hydro-
cephalus., There were four such cases.

CASE V: J.S5., white, female, age 4 years.

Onset: March 1, 1S3l. Admitted: March 4, 1931.
Hospital days: 65. Treatrent instituted within 73
hours of onset.

Result: Recovery with sequsllae of internal
hydrocephalus and complete bilateral deafness, develop-—
ing on the 15th day in the hospital.

Drainage: Altsrnate cisternal and lumbar punc-

tures, b.i.d. for 9 days, then daily lumbar punctures
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for the rest of the stay in the hospital, draining
from 20 t¢ 80 cc. each time. _

Serum:, Given alternately Lilly's concentrated,
Mulford's and Parks Davis' unconcentrated antimening;
ococcic serum, b.i.d. for 8 days, then once a day t1l1l
the 15th day. Ihtraspinally: 370 cc. of which 70 cc.
was Lillv's concentrated serum; intracistsrnally: 52.5
cc. of which 3C cc. was Lilly's concentrated serum.
Total of 322.5 cc. of which 100 cc. was Lilly's concen-
trated serum.

Spinal fluid findingsr Cell ccunt was 25,800
on entrance; dropped to 7,200 on the 4th day, to 2,700
on the 8th day, and rang=4 between 1,300 and 2,000 until
the 15th day when it suddenly dropped to 180 and on the
sixteenth day first showed a preponierance of lymphocvtes.
No organisms were seen after the 7th day. Cultures were
negative for meningococci throughout.

White blood count:r Was 28,000 on sntrance; was
81111 22,000 on the 8th day, after continuous serum
therapy b.i.d.; fell to 7,200 on the 1l4th day, after a
week of serum only once daily. Subseguent counts ranged
between 13,000 and 8,700, |

Clihical course: Temperature was‘103 on entrance;

rose to daily peaks of 103 to 104.4 during the lst week;
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after the 7th day ranged between 99 and 102, and be-
came flat on the 15th day in the hospital, the day
serum was discontinued. Slight clinical improvement
wae noted on the 5th day; definite improvemeﬁt on the
7th day. Symptoms of hydrocephalus and dsafness
developed on the 15th day. Gradual 1mprovemént under
dehydretion therary and frequent spinal drainage.
Patient dismissed on the 65th day in the hospital in

a static condition, spinal fluid pressures resasonably
low. ’

DISCUSSION: Treatment in this case was not insti-
tuted as promptly as could be desirsd, and the response
to serum was rather sluggish. The:disappearance of
 the meningococci from the spinai fluid is usually the
earliset siegn of response to treat~ent, and in this
series of cases usually occurred after one or two

days of treatment. But in this case organisms were
seen on the seventh dday. This wduld seem to indicate
that, although threas Zdifferent commercial ssrums wére
used, the antibodiss were not specific for the etiologi-
cal organisr in this particular infection. The use of
alternate cisternal and lumbar punctures evary 12 hours
is to be commended, and accerding to most authoerities

gshould aid in preventing spinal fluid block and hydro-
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cephaiﬁs. In this instaﬁce, while no spinal bhlock
occurred, ventricular_block was produced. This unfor-
tunate oomplioation'was in all probability the result
of the prolonged 1nflamﬁatory procese in the cranial
cerebro-spinal fluid pathways. But the significance
of the persistent spinal fluid cell count around 1,200
to 2,000 between the 8th and the 15th days, when the
patisnt was recziving serum daily, when the temperature
was relatively low, and when the patient was definitely
improved clinically, would sesr to be that the continu-
ance of serum after the 8th Jay was probably producing
considerable foreign protein reaction in the neninges
and possibly even prolonging the exudative process which
resulted in ventricular block on the 15th day. The
impracticakility of using the white bloocd count as a
prognostic guide is shown by the count of 23,000 on the
8th day when, if our above contentions are accepted,
the patient was dsfinitely improved, and serum should
have been discontinued. Possihbly this high leucocyte
count was also the result of the centinuous injection
of foreien protein.
CASE VI J;G., colored, female, ame 12 vears.

Onset: Merch 8, 1031. Admitted: March ©, 1931.

Hospital days: 70
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Treatrent instituted within 2 days of onset of
meningeal symptoms.

Result: Recovary With g8equslla of internal
hydrocephalus, syrptoms of which developed on 34th
day in the hospital.

Drainage: By 18 cisternal punctures and 19
lurbar punctures of which 3 wers dry taps. With the
exception of the first day, drainage was b.i.d. for
7 days, by alternats cistarnal and lumbar punctures
from the 2nd to ths 4th days znd on the 7th day again.
On the Sth day lumbar puncture was dry; so daily
cisternal puncture was done till the 33rd day. After
that 2 cisternal punctures 4 daye apart to check fluid
and pressure. On the 46th day daily lumbar punctures
werse resumed to rslieve increased pressure; continued
for 4 days. Then occasional lurbar puncture as nasded.
A1l punctures were discontinued on the €3rd day.

. Serum: Given alternately Lilly's concantrated
antimeningococcic sefum and YMulferd's and Parke Davis'
unconcantrated serum. A total of 34C cc. serum given
of which 90 cc. wae Lillv's concentrated ssrum: intra-
spinally, 160 cc. (of which 55 cc. was Lilly's concen-

trated) in 11 injsctions; intracisternally, 180 cc.

(of which 35 cc. was Lilly's concentrated) in 12 injec-
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tione. Serum ziven b.i.d. for 7 days except for the
first day. Then once daily till the 15th day, and
again on the 17th and 18th days because poly predomin-
ance had developed again in the spinal fluid. Serum
discontinued after the 18th day.

Spinal fluid findings: Cell couﬁt 8,700 on
entrance; fell to 2,30C on 5th day; rose to.13,500
on 8th day; fell to 1,5C0 cn 7th day and to 840 on
Sth day. ©On fhe 11th dav was 400 with vrredominance
of lymphs fer the first time, although temperature
was hiczhest to date; rﬁse}to 1,34C on 14th day. ©n
16th day after nec sarum for 48 nours cell count fell
to 12C, but on the 17th day rose, without any serum
therapy, to 587 with again a poly preponderancs. On
1Sth day, affer 2 days of serum, cell count was 6,730
and lymphs and polys squai, but fluid was xanthochromic,
indicating hemorrhage. On 33nd day, after no ssrum
for 4 days, cell count was 230 and lymphs predominant.
Yeningococci were naver numdrous on smear, but were
occasionally sean as late as the 10th day.

Taite blood count: Was 38,500 on 2ntrances. A
rarked érop to 14,000 was noted on the 1llth day, but
lsucocytes were still 1C,800 on the 24th day, 7 days

“aftar all serum had been discontinuad.
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Clinical course: Temnerature nevser rose above
102 till the 1llth day, when patient deveIOped'a Bevere
headache within half an hour after receiving seium
intracisternally, and had a chill and rise in temper-
ature to 103.2 five hours later. Tempsrature, under
continued sarum once a day, was high on the lsfh and
14th days, when the cell count ross, although the
lymphs predominated in the &pinal fluid at this timse,
On ths 17th day, after no serum fof 72 hours, temper—
ature was 100 in the morning, but following an intra-
cisternal injection of serum, the ratient developed
savere valin in hezd and abdemen, and 5 hours after
gerum injeotion tamrparature rbse'to 103.4 and was 104
four hours later. On the 18th day the same reactién
followed the adrinistration of serum with the additi-
onal symptor of an urticarial éruption on the arms,
The serum reacticn was thsen recognized and serum die-
continuad, and terparature 2 days later fell to IOO.'
Torrmarature becanz definitely flat 10 days later.
Spinal block davsloped on the Sth day. Symptoms of
hydrocephalug developad on the 34th day, and conditicn
on Aismissal on the 7Cth day showed little improvement
though spinal fluid‘pressure was fairly close to nor-

mal.
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DISCUSSION: This cese, with an onset during the same
week as that of the previous case discussed, also
showad a slow disapprearance of organisms in the spinal
fluid, possibly indicating a lack of specific anti-
bodies in the serums used against the particular creganism
producing the infection. In this instance treatment in-
stituted within 48 hours of the appearancs of meningeal
symptoms, which is considered tc be the late limit of
early treatment. The use of alternate cisternal and
lumbar punctures did not prevent the development of
spinal block on the Sth day, though this routine was
net strictly followed every day. The use of the poly-
rorphonuclear-lymprhocytic ratio in the spinal fluid

as a gulds for serum administraticn in.this case ap~
parsntly led to nrolonging serum injections till the
128th dav and to a definife infracranial and zeneral
sarum reactibn on the 17th and 15th days, characterized
by high fevar, severe headache, prains in abdomen, and
urticarial eruption over ths arrs cn the 19th day, and
8 Tvise in ‘the cell count from under 1,000 to 6,730

on the 19th day. These findings seem fairly conclusive
that serurm administration was prolonged bsyond the
period of usefulness. Whether the edama of the brain

and exudative reaction apparently responsible for these
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gymptoms were of atiolocical significance in the develop-
ment of the hydrocephalic condition noted on the 34th
day is a question. ULirewise, it is questionable whether
gerum should havs hean entirely discontinued after the
first week of treatment, with the marked improvement
in thse call count, vut in the facs of finding occasional
organisme in the fluid as late as the 10th day; The
¢chill and fevar following the adminisfration of serum
on the 11th day, in view of ths markedly improved
epinal fluid findings on that date, should prohably
have been taken as a warning to discontinue serum.
CASE VII: G.J., colored, male, aée 2 mbnths.

Onset: March 21, 1931, Admitted: March 33,1931, -
Hospital days: 45

Treatment instituted within 42 hours of onset
of meningeal symptoms. |

Result: Rscovery with compliéation of internal
hydrocephalus, symptoms of which develovsd on the 13th
day in hosrital. Dismissed in improved coniition pres-
sure fairly low, and no sansory or moctor sequellae.

Drainage: B.i.d. for the first 12 days, with
the excapntion of lst day, by alternate cisternal and
1umbér punctures; onse cisternal puncture on the 13th
day and a lumbar puncture on the 14th day. Then from

the 17th to the 32%? days lumbar punctures daily, or
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every other day, to relieve pressure; in all 14 punc=-
tures during this interval draining from 20 to 53 cc.

of fluid each time. On the 33rd day an sncephalogram
was made, and following that only three lurmbar punc-
tures were made to chack pressure till patisnt dismissed
~on 45th day. _

Serum: Altsrnate injections of Lilly's concen-
trated antimeningococcic ssrum and Yulford's and Parke
Davis' unconcentrated serur were used. Given b.i.d.
alternately intraspinally/ad intracisternally for 12
days with the excenption of thz first day. Given in-
cisternal’y on the 13th day and once intraeninally on
th2 14th day. A total of 385 cc. of serm given, of
which 85 cc. was Lilly's cencentrzted: 30 cc. were
given intravenously; 165 cc. intracisternally, of which
30 cc. was Lillyv's concentrated ssrum; 170 cc. intra-
spinally, of which 55 cc. was Lilly's concaentrate? ssrunm.

Spinal fluid findings: Cell count was 5,330 on
entrance; fell to 3,800 on 5th day; rangsd batween 780
and 1,400 till the 12th day under continued sesrum ther-
apy b.i.d.; was 480 on the 13th day; and oﬂ the 1l4th,
after serum had beenAgiven only once on the 13th day,
cell count fell to 124, and remained low thereafter,

The ratio of lymphs and polys in equal proportions first
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noted on the 12th day, and the return of lymphocyte
prepondérance on the 14th day. No orcanisms were
seen after the 4th day. Culture positive for meningo-
coccus on entfance only.

White blood count: 17,850 on entrance; fell to
7.200 on 4th day, and undier continwved serum therapy
was IO,SOé on the 11th day.

Clinical Course: Tempsrature ranged around 103
and 104 <daily psesaks, 2xcept for the 6th day when it
only reached 1C32.4, till the 1lth day when lysis beéan;
became definitely flat on the 17th day, 3 days after
all serumr was discontinued. Pulse was high till serum
waS'discontinued and then became irregular as a result
of intercranial pressure. Clinical improverent was neg-
ligible under continuous ssrum therapy. After onset of
hyirecephalus on 13th day patient went into collapse~on
ths 1l4th and Z4th days, but responded to vigoroﬁs treat-
ment with stirmulants, spinal drainage, and intravenous
hypertonic glucose. Following the 2ncephalocram done
on 35rd day, the intracranial vressurs sesmed to improvs,
and when batient was dismissed on the 45th day the spinal
fluid vressure was fairly low.
DISCUSSION: This case under fairly early treatment
by alternate cisternal and lumbar runctures svery 12
hours showad definite improversnt in the spinal fluid

findiings by the 5th day, but hecause the tempsrature
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remained high, serum was continusd twice a day till
the 13th day, with negligible improverent in epinal
fluid findings till thre 11th day and continued high
temverature. While there wss nc marked rise in the
cell count to indicate an exudative reaction to this
prolonged serum administration, such as was found in
the pravioue cases, the continued fevsr and persis-
tence of the cell count around 1,000 would seerm to
indicate that the serum had besn prolonged beyond
" the weriod of usefulness, and had thé serum bsen dis-
continued aftar 5 or 6 days treatment the temperature
would probably have fallsn and the spinal fluid have
cleared, as Balle (5) contends. Again the hydro-
cephalus, developing on the 13th day, may bear some
relation to ths pfclongei ssrum adrinistration, as
discuseed in the previous cases. The promrt response
to intravenous hypartonic zlucose solutiocn in the
pericds of collapse after hydrocephalus rad developsd
is noteworthy, as well as the aprarznt lmprovement in
the intracranial pressure following the sncephalogram.
CASE XII: B.H., white, female, age 2 years.

Onset: May 33, 1931. Admitted: UYay 35, 1931.
Hospital days: 92.

Treatment instituted within 438 hours of onset

of meninzeal syuwptous.
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Resuit: Recovery with sequella of internal
hydrocephalus, symptoms of which were notesd on the-
24th day; and complicated by a staphylococcus aureus
meningitis developing on the 47th day in the hospital.

Drainage: .Once daily on the lst and 2nd days;
b.1i.d. fror the 3rd to the 1l5th days except for the
8th and 10th days, when drained t.i.d. bescause of
hyperpyrexia, rigidity and stupor; daily drainagse
from the 24th day on, for 1ncreased intracranial
pressure. Drainages by cisternal puncture on the 1lst
day; by & lurbar punctures dﬁring ths 3nd and 3rd
days; by & ternate cisternal and lurbar punctures on
the 4th and 5th days; and by cisternal punctures )
entirely from the 8th to the 15th days with the excep-
tion of cn2 lumbar puncture on the 8th, 2th, and 15th
days. Practically daily luwbar drains after the Z4th
day to relisvs increassd pressure, and batween the 47th
and 88th days for the staphylococcue aursus meniﬁgitis.

Serum:  CGiven once intracisternally on the lst
day;roﬁce intraspinally on thne 2nd day; twice intra-
srinally on ths 3rd day; and once intracisternally on
the 4th day. Then discontinued bzcauvse of improved
temperature and spinal fluid.findings 48 hours later,
sarunr was resumed. Givenbintracisternally exclusively

from ths 68th to 15th days except for once intraspinally
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on the 8tﬁ and again on the 15th day; given once on
the 8th and 7th days; t.i.d. on the 8th and 10tk days
because of the hyperpyrexia, rigidity, stupor, disten—
tion, and irregular pulse; and given b.i.d. the rest
‘of the time. Serum was diécontinued after the 15th
day. Alternate injections of Lilly's concentrated and
Yulford's and Parke Davis' unconcentrated ssrum were
used. Total of 335 cc. serum given in 25 injections,
of which 75 cc. was Lilly's concentrated serur; intra-
cisternally, a total of 285 cc. of which 40 cc. was
concentrated serum; intraspinally, a total of 50 cc.
¢f which 35 cc. was concentrated serum; no serum given
intravencusly.

Spinai fluid findings: Cell count was 2,800 on
entrance; fluid was guite clear, although no cell count
was rade, and no organisms seen on the 4th day; on the
5th day the polys in tha spinal fluid wers only 30%
and no organisms seen; (serum discentinued.) But on
the Ath day aftzr no sesrum for 48 hours, the rolys
rose to 84% and rare intracellular organisms were
reported; then under resumed szrum therapy, the poly
predominance psrsisted till the 15th day, when polys
£f=211 to 28%, A few orzanisms wsre Treportad on the oth,

11th, and 12th days. Cell count on the 2th day was
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3,520 and fluid remainsd cloudy. till the 12th day;

on the 13th day cell count fell te 5C. Spinalvfluid
remained clezr til1l the 47th day when it becams cloudy,
cells 2,756, and smear and culturse showed‘staphylococ-
cus aurevs.. Fluid became clear again Qn‘the 52nd day,
and no staphylococci repcrted after that dats. Flﬁid
rerained clear for rest of hospital stay. |

White bloed count: Was 17,500 on the 3nd day;
fell to 14,300 on the B8th day; rose to 18,000 under
oonfinued serum therapy on-the 9th day. No other counts
rsported.

Clinical course: Temperature was 100.4 on en;
trance; reached 104 on the 3rd day; fell to 98 on the
4th day; and was only 101.4 and 102 on the 5th and 6th
days; but jumped to 104.6-on the 7th day after éerum
was resumsd bacause. of reappeéirance of orgsnisms and
poly predomrinance in the spinal fluid; Terrsraturs
reached 105,.€ on the £8th, ©th, and 10tk days, accom-
pani2d by marked rigidity, stupor, distention and ir-
regular pulse; remained arouad 1C3 and 104 under inten-
geive serum therapy t1l11 the 13th day when it f=21ll1 to
98.8 and rerainsd flat trereafter till ths 34th day
when tewmyperature flarzd up to 103 and definite signs

of hydrocephalus wers aprarsnt, but no evidence of any
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gpinal fluid infection. Tamperature agaln appreoached
norral by the SSth’day; but on the 47th day it flared
up to 104 with findings of & stéphylococcus aureus men—
ingitis. Temperature remained high and irregular till
the 68th day when it rsturned to normal and remained |
so till patient was dismissed to the County hospital
on the 92nd day in the University hospital. Condition
upon disrissal definitely hydrocepholic, spinal fluid
pressure reasonably close to norral, mentally clouded.
DISOUSSINN: Treatwent was started within 48 hours in
this cagz, and tre routine of drainage and serum twice
a day hy both cisternal and lurbar vunctures was fol-
lowed. The marked improverent clinically and in spinal
fluid findings apparzntly justified discontinuing the
administration of serum on the 5th day, accoriing to
our a;gument in the previous cases, but persistence

of organisms in the epinal fluid as late as fhe 12th
day and the return of the polymorphonuclsar predomin-
ance would s=2em tc indicate a lack of specificity on
the »art of the serums used against this particular
infecting organism. If such were the case, 1t is
doubtful whether thé prelongaed use of serum till the
15th day was of much bensfit when weiched against the

_poesibility of meningeal serum reaction, as discussed
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previcusly. Howevsr, the spinal fluid became clear
and the cell count fell to 5C two days baefore the
sérum was dliscontinued; so that apprarently there was
no reaction to the continued use of serum, and the
improvement was probably due to the s2rum as well as
to the continued drainage. This case would seem to
show that relapses sfter ths discontinﬁation of serum
therapy are apt to he quite difficult to control, pos-
8ibly due to a lack of svecificity in the serur anti-
“edies as ahove ﬁoted. The appearance of‘hvdrocephalus
on the 24th day does net aprear to be ralated to the
method ¢f treatment, othar than by analogy to the
previous cases discussed through the fact of prolenged
intensive treatwment. The importanc= of drainage alone
aé a therapeutic measure in meningeal infecticns is
well shown by the recovery of the vatient from the
starhylocceccic me2ningitis which developed on the 47th
day. Possibly, in cases in wkich the antimeninsococcic
serun does not sesem to have a specific action on the
organism, the patient would do bettzr under frequent
drainage without serumr, and not run the chance of

develcoping an sxudative meningeal resaction to the

foreign protein of the serum.
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The next fivé cases all recoveresd without
sequellae; except one whioh developed complete bilat-
eral deafness within 13 hours of the onset. They wers-
nct a1l treated with the same routine of procedure,
aﬁd some rathser interesting dednctions may be drawn
from thsir case rscords.

CASE 'II: E.B., white, female, married, age 1€ years. -
Admittedr Dec. 2, 1931. Hospital days: 24

Onset: December 1, 1831.

Treatrment instituted within 36 hours of onset.

Regult: Recovsry without sequellase, but com-
plicated by serur reaction barinning on 7th day.

Drainage: 13 lumbar puncturss rercving approxi-
rately 277 cc., and 5 cisternal pﬁnctures reroving 130
cc. of fluid. Drainage b.i.d. for 5 days; then daily
for 10 days. |

Serum: Given alternately intracisternally’and
intraépinally for 5 days; then ?atient developed a
serum reaction of the ssventh day, and serum was given
in 5 intraruscular iniections duvurine the naxt £ days.
Total szrum: ~intravanously; 12C co; ilford's uncon-
centrated; intramuscularly, 40 cc. tilly's concantratad,
and 10 cc. ulford's unconcantréted; intracisternally,
85 cc. Lilly's»conoentrated; intraspinally, €0 cc.

Lilly's concentrated; ‘Total serum 335 cc. over a period
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of 15 days.

Spiral fluid findings: Cell count fell from
17,000 on entrance to 885 after 3 days of trsatment;
Tose to batween 4,000 and 5,000 until the intraéis-
ternal and intraspinal treatment was discontinued.

On the day of serum reaction was 23,500, but on the
next day fell to 155 and remained about 100 till after
the fourth intramuscular injection when it rose to 480C.
After serum was -discontinued cell count fell teo 110,
The predominance of polys persistsd sven t1ll the last
cell count on the 12th day. No organisms seen after
3rd davy.

"Thite blood count was not run daily, but on the
2th day, two davs aftsr the serum reaction developed,
it was down to 9,300, evan though the terverature was
sti1ll 1C1.F.

Clinical Course: Temrerature was 104 on entrance;
reached daily peaks of 102 and 103 till the 10th day
when it dropped to arcund ©92.8, within two days after
the intraepinal treatwent was discontinued. Temperature
flared up again following the intrarmuscular injectioens,
and rewained flat after serum was discontinued on 15th
day. Clinical improversnt was noted on 4th day. Serum
reaction developed on 7th day. Gradual improvement

after 15th day. Patient dismissed on 24th day; recovered.

No sequellae notad when ssen 1 year later.
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DISCUSSION; Treatment in this cass was instituted
within 38 hours of the onset. The ratient was treated
intsnsively by alternate cisternal and lumbar drain-
age and serum injsction twice daily for 5 days when

a severe general and menincegl serum reaction forced

a discontinuation of intrathecal administration of
serur. Ths serum in this instance scered to be quite
specific, the spinal fluid s%owinc a marked fall in
the cell cocunt and an absence of organisms on the 4th
day. Howsvar, the gsneral serur reaction of the 7th
day was presaged by a rise iIn the cell count on the
5th and B8th days although no organisms were seen. The
rarid fall in terrarature and cell count within 2 days
after the intraspinal serum was discontinred would seem
to bear cut Balle's (5) ccntention that‘serumvshould be
arbitrarly discontinued after 5 or 8 days intensive
treatment, otherwiss the tampsrature and cell count
will be maintainsd by the foreign pretein reaction.
The value of the intramuscular injections of sarum in
this case following the discontinuation of 1ntraspinél
serum is questionabls,

CASE III: M.D., colcred, female, age 12 years.

Ons=2t: Dec. 18. 1830. Admitted: Dec. 31, 1230,

Hospital days: 38
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Treatment instituted within 48 hours of onset of men-
ingeal sympfoms.

Result:4 Recovered without sequsllae.

Drainage: 35 lumbar puncturas ramoving about
1155 cc of fluid. 3 cisternal ﬁunctures removing 13C
cc of fluid. Drainage b.i.d. for 13 days.

Serum: Given 8C cc. '"ulford's unconcentrated
serum intravenously; 5C cc. Lilly's concentrated
serur intracisternally; and 17C cc. Lilly's concen-
trated, 8C cc. Parke Davis', and 15 cc. Mulford's
unconcentrated serum intréspinally; a total of 355
cc. antimeningococcic serum. Ssrum was given b.i.d.
for three days once on the fourth day, twice on the
fifth day bscause of increased rigidity, once on the
siXth and seventh days and intravenously on the eighth
day: On ths ninth day the brand of seruw wae changed
because no clinical iwmprovement was noticed, and serum
given twice. It was given once daily for the follow=-
ing thres days; etill with no improvemsnt.

Spinal fluid findings: Cell count fell to 1,010
on the fifth day. Rose under continued intraspinal
serum therapy to 5,100 on the evening of the seveqth
day} Fell to 490 during th= 48 hours rest from intra-

epinal serum. Rose to 7,40C fcllowing renewal of serum,
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and 2uring the four days that serum was given onée a
day and drainage done b.i.d. the cell count 12 hours
aftsr the serum was given ranged around 5,CC0 while
the fluid 24 hours affer serum had been given showed
a call count of 1,200 to 1,6800. After serum wae dis-— "
continued the cell count promptly fell below 1,000
and remained low exc2pt when the xanthochromic char-
acter of the fluid indicated scrme hermorrhage inte the
subaréchnoid space. The poly predominance did not dis-
appear tiil after all s=2rum had béen disceontinued. Wo
organisms were raported after the lst day. |

Thite blood count: On sseventh day was 12,000,

hut under continued serum therapy ross to 17,800 on

ct
[
U]

s ninth and 15,200 on the elswventh and 14,100 on.
thirteenth days, and 4id not fall to ©,10C till

ct
b
o

ct
ja g
o

fifteenth day, aftser all serum had been discontlnued
for two days.

Clinjcal Course: Terperature was 104.5 on entrance;
ranged between 103 and 104.8 till the ©th day when 1%
fs311 to 101.2; on the 10th day, after 80 cc serum had
been wiven intravencusly ths day wafore, tewperature
ross to 105 with resurntion of intraspinal serum; tempér-
ature rangsd between 101.2 and 103 till the 15tL day,

2 days after all serum had been discentinvad, when 1t
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fell to normal and remainsd flat till dismissed. Vo
clinical improvement wés noted till the 16th day.
Patient had difficulty in taking fluids. Patient grad-
ually improved and was dismissed on 38th day; recovered
with no sequsllas.

DISCUSSION: This case had treatment started sarly,

and was treated intensively, twice a day for four of
the first five days. The serum used seermed tc be
effactive as regards causing the organisms to disappear
from the spinal fluid and‘reducihg the c2ll count to
1,010 by the 5th day, but in attempting to bring the
cell count and temperature down by continucus serunm
therapy, a meningeal irritation rgsulted'sufficient

to rroduce the very significant cell counts nﬂted‘above
and to kesp tha temmsrature high. Th2 possibility of
the patient bsing overtreated was.not realizsd until
the 14th day when serum was discontinued, and prompt
clinical irprovament occurrad within 2 Zays. In this
case the meningeal reaction to the forelgn protein was
sufficient to prevent clinical improvement, but for-
tunatelyrdid not produce any Block, as 1t was suspscted
of having don2 in the preVious cases discussed. The
foreign protein reaction was also wmirrored in the blood

stream in the increassd leucocyte count, as well as in
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the persistent polymorphonuclear predominance & .-
in the spinal fluid, showing the futility of'using
these findings as prognostic guides in ziving serum.
This case 1s zalsc an argursnt for the arbitrary admini-
stration and discontinuation ¢f serum as previously
discussed.
CASE X+ E.H., white, female, age 23 years, married.
Onset: April 22, 1931. Admitted: Avpril 24, 1€31.
Hospitel days: 18.
Treatrent instituted within 48 hcurs of onset.
Result: Recovery without sequellae, but compli-
catéd by local absczss at site of spinal4drainage.
Drainage: 1 lurbar puncture on 1lst day 1ﬁ hos-
pital; 2 lumbar punctures on 2nd day; permanent lumbar
drainzge by small spinal trochar for 6vdays from 2nd
day to 7th day.
Serum: Given once intraspinally on lst and 23nd
days; once intravenously on lst, 2nd, and 4th days.
lo szrum after the 4tk day. Total of 120 cc. serum,
of which 3C cc. was in 2 intraspinal irnisctions and
2C cc. was in & intravenous:injsctions.
Spinal fluid findings: Cell count was 18,500
on entrance; fall to 1,000 on ths 4th day, after 2

daye of continuous drainage; fell to 140 on the 6th
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day, after 5 days of continucus drainage and after
no serum for 2 days. Culture nesgative on the 2nd
iay. Yo organiems sesn after the 3nd day.

Thite blood count: 10,150 on entrance; was 14,200
on the anvday. Yo counts revorted thereafter. Urin-
alysis on 2nd and 5th days showed 3 plus albumen, many
casts, and sonme R.B.C.

Clinical Courss: Temperature reachsd 1C2 on the
1st day; ranged around 101 till the 7th day sexcept for
a peak of 103 on the 4th day, following the 3rd intra-
venous injecticn of serum. From the 7th to the 14th
day patisnt ran a temperaturse around 10C aé a result
of abscesé at site of trochar wound. Terperature nor-
mal after the l4th day. Clinical improvement noted on
the 3rd day, after 1 day of continuous dralnage. Steady
fgprovemsnt ncted t1ll 7th day. Subseguent hospital
stay lengthsned by local abscses: formation. |
DISCUSSION: This case is of special intaerest because
of the vermanent spinal drainage ermployed, and because
of the relatively small amount of serur ziven intra-
spinally. Th2a serum Was apvarently quite spscific in
action since oreanisms iisappsared from the spinal
fluid after the second'day. Tha continucus drainage

was undoubtedly very affective, as the spinal fluid
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cell count rapidly fell under this rrocedure. There
was no guestion of ovaertreatrent with serum intra-
spinaily in this case, and the effectiveness of the
routine of adequate drainage cowbined with esarly, in-
tensive s2rum adrinistration for thres days only is
sienificant. The developrent of the localized abscess
2t the sit2 of the permanent drain was unfortunate,
but whether such a complication is to b2 lock=24 for

in every cass trsated by this vnrocsdure is doubtful.
CASE XIII: L.G., white, male, age 3 years.

Onset: tMay 83, 1931, Admitted: May 25, 1©31.
Hospital days: 21 |

Treatwent instituted within 72 hours of onset.

Result: Rscovery withcut sequellae or compli-
cations.

Drainage: By lumbar puncture on the 3nd day in
hospital; by alternate cisﬁernal and lumbar punctures
b.i.d. therzafter till the &th day; by one cistsernal
punctﬁre on the 9th and again on the 1Cth day. Spinal
fluid chacred by lurbar runcture on the 17th day.

Sarum: Given 4 iniections, alternate intraspinal
and intracisternal, tetaling 50 cc. &ntiweningbcoccic
gerum, <f which 20 cc; wae Lillv's concentrated serunm.

No serum given after the morning of the 4th day.
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Spinal fluid findings: Cell count was 200 on
entrance; no further counts rsportsd till the ©th day
when 40 cells were counted, but spinal fluid was fairly
¢lear by the 5th day, 38 hours after ssrum wes discon-
tinusd. The poly predominancs did not disapvear till
“ths 10th day. No corganisms were seen after the 2nd
day in the hospital.

White blood count: 34,000 on entrance; fell to
13,500 on the 3rd day. Yo counts rsported thereafter.

Clinical Courser Temterature was 103.8 on entrance;
reaéhed 103.4 on tre 3rd day; reaohad normal on the
evening of ths 4th day, 12 hcours after the last serum
had been given; and beca=za flat by the 7th day and re-
rmained so theréafter. Clinical 1mpr5vement was notad
by the 3rd day, the 2nd day after serum.thsrapy was
instituted., Steady improverent in cansral condition
upy teo dismissal on 18th -lavy.

DISCUSSION:v This case illustrates a remarvably
prompt resrense to serur therany, espaclally as treat-
rent was not institutsd t1ll ths 3rd day aftsr onset.
Thether this indicates that the infectine strain was
of low virulsnce or that the ssrum centained a par-
ticularly high content of specific antibodies for that

particular strain it is imrossible to say. It is
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significant, however, that, as in ths vrevious cass,
sarum administration was nct prolonged beyend the
fourth day, and subsegusnt treatment consisted of fre-
guant drainage only.

CASE XV: D.G., white, fewale, age 14 years.

Onset: NWovember 19, 1©31. Admitted: Noverber
21, 1©831. Hospital days: 21.

Treatmant institutsd within 6% hours of onset.

Result: Rzcevery, complicatad hy serum reaction
on the 4th to 2th days, and with sequzlla of total deaf-
ness, hilateral.

Drainage: By 3 lumbar vunctrres and 1 cisternal
puncture on the lst day in ths hosrital; by lumbzr pune-
tures bh.i.4. thereaftar till tre 7th day; by 1 lumbar
puncture on the Eth aﬁd Sth days.

Serum: Given intrathscally t.i.d. on the lst

4

day, b.i1.4. on tha 2nd day, and cnce on the 3rd and

5th days. Given 3 intravenous injsctions in the first
2 days, totaling 30 cc. serum; given 1 intraruscular
injéction of &€ cc. serum on the lst day; given 1 intra-
cistarnal injection of 23 cc. serum on the first day;
and civen 110 cc. szrum intraspinally. A total of 170

cc. antireningococcic serur of which 30 cc. was Lilly's

concantrated ssrum.
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- Spinal fluid findings: Cell count reached 11,200
on}the 2nd day; fell to 4,700 cn the 4th day; ranged
batween 3,800 and 4,900, during thre sefum reaction from
the 4th to S8th days (charactsrized by fever, urticaria,
ard itohing) t111 the 7th day when it fell to 880; cell
count £211 rapidly ther-aftser to 40C on ths Sth day and
to 107 on the ©th day. Yo organisme were seen after
the 2nl day. |

White blood count: Was 38,800 on entrance and
was £t11l 16,400 on the 6th day during the serum reactien.
Me other counts were reported.

Clinical Course: Tsmperature was 104 on entrance;
fell tc S8.8 on the 4th day; continusd fever subsequently
apperently due to ssrum reaction, for on the ©th day,
with recovery from serum resaction, temperature returned
to norwal and remained so thersafter. Definite clinical
improvement noted on 4th day. Patient bscame totally
deaf on the first day of illnses and was deaf on entrance;
no improverent in hearing during hespital stay. Patient
dismissed on 2lst day with comwplete recovery but residual
deafness.

DISCUSSION: This case also shows the advieability of
frsouent sninal dArainasge over a considsrable pariod of

" time, combined with intensive administration of serum
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fer 3 to‘5 days, and then discontinuing the serum even
thoueh the cell count of the spinal fluid is s+till high
and fevar vresent. In this cass, hewevser, the serum
was g£iven so intensively at first that‘a serur reaction
developed on the fourth day, »ut prompt recovery fol-
lowed when the serum was discentinusd, Ths serum re-
action was‘also reflected in the whits bleod count and
in the svrinal fluid cell count.

CONCLUSIONS:

1. The efficacy of serunm therapy of meningococcus
maningitis varies with the content of specific anti-
hedies contained in ths serum against the varticular
strain of infecting organism.

2. The wortality from epidemic meningitis is apt to

be high in the extremes of ags,

3. Cecinciient coniitions such as possible nephritis
and diabetes should be investigated in all cases of
reningococcic ﬁeninqitis.

4., The institution of treatment sarly is to b2 desired.
&. Drainage and serum administration by lurbar punc-
ture only is frequently inadeguate.

8. In qéaoc of infants ventricular puncture for drain-
age and ‘adrinistration ¢f serum should be a valuable

preocedure, and sormetimes is the only route available.
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7. Intramuscular injsctions of serum should be used
wren intraspinal and intracistsrnal adrinistration of
seruin is impossible,
8. Prclonged intensive serum adrinistration frequently
vroiuces a meningzseal rsaction to the foreign protain,
and such‘a rzaction may

a. Retard clinical improverent.

b. Maintain high fever.

c. WMaintain or aggravate srinal fluid pleocytosis.

d. Maintain or increase polymorphonuclear pre-

ponderance in the spinal fluid.
e. Pbesibly be a factor in the production of
cerebro-spinal fluid blocks and hydrocephalus.

9. A general serur reaction freguently occurs after
intensive serum administration, characterized by fever,
lzucocvtosis, and an urticarial eruption.
iO, Thz disappearance of reninzococci from the spinal
filuid is a fzir indication of the svpecificity of the
sorur h2ing used.
11, Drainage is an important factor in the treatwent
of meningitis.
12. A mere or less arbitrary rcutins of treatwent is
advocated, consistine of alternate cisternal and lumbar

drainage every 12 hcurs with the administration of serum
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each tims for 3 to 5 days, after which serum should
be discentinusd for at least 2 days, and then resumed
for a few days if temperature and svingl fluid cell

count have not fallen; meanwhile, continulng drainage

svery 12 to 34 hours.
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DETAILLD CASE REXORTS



-l-

CASE 1

L.¥.,, Wwhite schoolgirl, age 1Z.
ADnITiED; November 18,1930. Hospital days: 4.
ONS 2 AND DEVELOrwENT: On November 16,1930 ebout
eight r.u. the patient complained of sore throat,
headache, and pain in right shoulder. Llater she had
a chill, followed by forceful.vomiting, Fever at
times up to 104 F. Became delirious on Wovember 18th
with spasticity and opisthotonos.
FINDINGS ON ENTRANCE:; 1. 104 F. (EK). ibroat injection
and postnasal discharge. Opisthotonos, neck rigidity, and
bitlateral Kernig. Spinal fluid: turbid; pressure 22
mm. hg; cells 6,882; 994% polys; and a few Gram negative
diplococei on smear, Blood count: Z.B.C. 4,520,000,
ab, 82p; W.B.C. 17,800; 964 polys.
FROGRESS aND THRuATwchT;

November 18,1930: 1, reached 106.2 F, twice; x. 100,
R, 303 &t 3 r.m. 30 cc. Lillyss antimeningococcic
serum by lumbar puncture. &t 11:30 r.iw. 20 cc. of
turbid fluid was withdrawn and 15 cc. of sarum given
by lumbar puncture.

Wovember 19: 4., reached 107.2 F. (R):

1

re 100;

R. 40, At 8 A.sis 30 cc. of turbid fluid withdrawn and
15 cce. of serum given by lumbar puncture. 4t 4 r.uwe 40
cec. of fiuid withdrawn and 20 cc of serum given by
lumbar puncture. 4t 8 r.u., patient became cyanotic,
pulseless, and heart rapid and irreguler, grnd 1, 107.Z2.

Caffein sodium benzoate gr. Viliss q. 4 hrs.begun. &t
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CASE I (oont.) and CASE II
10 r,lus 35 ce. of cloudy fluid withdrawn by lumbar
puncture and 200 cc. of 10x glucose intravenously{
Hovember 20:; 1., range 101.2 to 104 F., 1ln A,um.
lumbar puncture showed pressure 3 mm, kg, which rose to
18 mm on jugular compression; 18cc. of eloudy fluid
removed and 15 ce. of serum given intraspinally. in
Poie 35 cc. of cioudy fluid withdrawn; no serum given by
lumbar puncture. ratient quite rigid. |

Kovember 21: At 7 A,lu, patient died a cardiac and

respiratory death, Lo autopsy secured.

CASE Il |

L.0.; ege 19, white , married, housewife,
ADITREL; December 2,1930., bhospital days: 24.
ONSET AND DEVELOrENT: Dec, 1,1930 patient, who hagig
cold for several days previously, developed psin in
back of neck arnd hesd, fever, and persistent vomiting.
On Déc. 2nd developed neck rigidity end a suggestion
of & Kerpig.
FINDIKGS ON ENIRANCE:; T. 104.F (R); r., 140; R, 28.
rhysicel examination showed irritebility, neck rigidity,
end retraction, contracted pupils,with no reaction to
light, and positime Lernig. Lumbar puncture: fluid
under increased pressure; turbid; celis 17,000, predo-
minantly polys; and intracellular Gram negative dipjo-
cocci seen on smear.,
rROGRLESS AND TREATWENT:

Dec.2; Given 10 cc. iiliy's comcentrated anti-
meningococcic serum by lumbar puncture, with slight

reaction, eontrolled by adrenalin min, X,
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C4ase II (cont.)

vec,3: T, 101.,b F,; £, 110; =, 2b, Blood count:

Hb., 8b%; R.B.C. 4,620,000; W.B.C. 18,200; polys 72jw.
Urinalysis: 14 albunén. In A.i. given 60 occ. wulford's
serum intravenously, and by cisternal puncture 256 cc. E
purulent fluid was removed and 15 cc., Lilly's concentrated
serum given intracisternally. Cell count of fluiad:

9,500, In r.m. by lumbar puncture: 35 cc fluid removed,
cell count 12,200, end 20 cc uiliy's concentrated

serum intrespinelly. ‘ ‘

Dec.4: T, 102; r, 120; . 20, Blood count: 14,600
leucoeytes. Urinalysis: 34 albumen; hyaline and granu-
lar cests. In A.w. by cisternal puncture: 35 cc. purulent
fluid removed; celis 3,700; chiefly polys; 'and rare or-
gaenisms seen on smear. 20 cec. ~illy's concentrated serum
intracisternally; 60 cc, kulford's serum infravenously.
Spinal fluid culture positive for meningococci,

Dec.b: To 102.5'

£,120; R. 20, In A, by cister-
nel puncture 30 cc. slightly eloudy fluid removed; celis
685, chiefly poiys; no organisms-on smear., 20 cc., Lill}y's
concentrated serum intracisternally. ratient less coma-
tose, responds better. In r.i. by lumbar puncture 35 cc.
bloody fluid removed; cells 5,100, many R.B.C.; no or-

ganisms on smear. 20.cc. Lilly's concentrated serum intra-

srinally.

Dec.6:; T. 103; x., 120; R, 22, #.B.C. 18,600, 725
polys. In A.i. by cisternal puncture £5 cc bloody fluid

removed; celis ©,500; 10 ec. Lilly's concentrated serum
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CASE II (cont.)
given intracisternally, <ratient improved, rssponsive,
but has involuntary urination. In r.i&k. by lumbar punc-
ture 35 cc. xanthochromic fluid femoved, celis 4,820,
10 cc. Lilly's concemtrated serum given intraspinally.

Lec, 7: 1, 103; r, 120; R. 228, In K.m. by
lumbar puncture 10 cc. xanthochromic fluid removed,
pressux® cells 4,100; 5 cc., Liliy's concentrated serum
given intrespinelly. In P.i. 30 ce. cloudy manthochro-
mic fluid removed, pressure 20 mm, og. and rose to 24
on jugular compression; 20 cc. Lilly's concentrated serum
giwen intrespinally.

Dec.B8: 1, 102.5; x, 120; R, 22. ratient devsloped
angioneurotic edema at noon, beginning with sweliing of
lips end involving whole body, the back being least
effected, Given adrenslin min. £ at 2, 3, &:30, and
9:830 rfoiu. ITefinfte improvement after first two doses.
Eruption became much worse when a spinal puncture wes
performed using lcc. 2p novoeain., Lumbar puncture

yellow :
showed cloudy,fluid; pressure 14 mm, Lg., rose to 20
on jugular compression; o cc. removed; cells 22,500,
wentel condition feirly cleer, wmuch improved.

Dec.9: ¥, 101; ¥. 120; R. 20, Definite improve-
ment in neck rigidity and eruption. Atropine given for
eruptibn. By cisternal puﬁcture: 1o oc. almost elear
fluid removed; celis 1l0&; no R.B.C.; no orgenisms; 10 cec.
Lilly's concentrated serum intramuscularly.

Dee.10: 1. 101 to 99; ¥. 100; R. 20. Rash was



C4SE LI (cont.)

siightly exaggerated following intramuscular injection
of serum, By lumbar puncture: 30 c¢c. clear, colorless
fluid removed; cells 130, WsB.C. 9,200,

bee,11: T, 99.6; r, 100; K. 20, oy lumbar puncture
4 cc. cleer fluid obtained; cells 100; pressure 6 mm. hg.,
riging to 16 on jugulsr compression, 10 cec., Lilly's
concentméted serum intramuscularly., o rash.

Lec,12: 1. 99.6; r, 90; K. 20. =till 43ightly con-
fused mentally. 10 cc. Lilly's concentrated intramus-
cularly.

lec.14: T. 101.2; r, 80; =, 2&2. Lo chest or
abdominal pathology demonstrable to acecount for rise
in temperature. By lumbar puncture 20 ce. of clear fluid
removed; celis 100; pressure 10 mw, ng., rising to 20 on
juguler compression. 10 cc. Lilly's ooncentrated serum
intramuscularly.

Dec.1b; 1T. 103; P, 120; R, 26. <ratient complained
of sore right eye, but no pathology demonstrable., Ieck
rigidity very slight. S1light weakness of left leg com-
pered to right. ratient slightly confused. By lumber
buncture 30 ec. slightly eloudy fluid removed; cells
490, chiefly polys; no organisms seen.

Dee.16: ©. 99; P, 90; R. 20, ratient retiomal,
memory good. oLy lumbar puncture 8 cc. slightly cloudy £%
fluid removed. |

Dec,17: T.r.R. normal., By lumbar puncture 1o ce.

clesr fluid removed; cells 110, chiefly polys. 10 oc.
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CAS%/;E (cont.) and C4SE 1II
kulford's unconcentrated serum intzeEmuscularly.
Dec.2b: 1. normal for pest week, Pétient hes
shown gradual improvement; no sequellae. ratient
dismissed.
rfatient was seen one yeer later with no @ appe-

rent residuals from this ilkness.

CaskE III .

M, Dey:.c0lored, female, zge 1l2 years.
ADWITTED; Dec.21,1930. B®rlITauL DAYS: 36,
OMSET AND DEVELOrwmoNT: On Dec.l19,1930 developed fever,
headache, vomited several times, and became irrational.
#es seen by & physician of bec.2l1l, who noted neck
rigidity, hyperactive reflexes, and delirium,
FINDIKGS ON ENTR&NCE: 1, 104.5; &, 120; R. 24. [Neck
rigidity, opisthotonos, muttering delirium, restless-
ness, photophobia. Throat congested, exudaste ofi ton-
silis, herpes lebielis, cervical adenepethy. ZLnee Jjerks
hyperactive, and positive Zernig end Brudzinski. oum-
bar puncture: fluid cloudy; celi: 3,000, chiefly polys;
Grem negative diplococci seen on smear; 3b cc, fluid
removed.
PROGRESS 4HD TREATWENT:

Ded.21: 30 cc, kulford's antimeningococcic serum
intravenously and 20 ¢c¢. Lilly's concentrated serum

intraspinally.
Dec.22: 1, 103; r, 120; R, 28. ratient restless;

involuntary urination. JIn A.k. by cisternal puncture
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Ca3E III (cont.)
40 cc. cloudy fluid removed; cells 3,500; 20:ce, Lilly's
concentrated serum intracisternally. In r.iu. by lum-
bar puncture 30 cc. turbid fluid removed; cel.s 6,800;
20 cc. Lilly's concentreted serum intraspinally.

Dee.23: T. 103; ., 120; K, 26, in 4,&, by lum-

bar puncture 30 c¢c, turbid fluid removed; cells 8,000;

20 cce. Lilly's concentrated serum intraspinelly. In

F.um. by lumbar puncture 30 cc. fluid removed and 20 cc.
Lilly's serum intraspinally;

Deec.24: T. 103; «, 120; R, 28, In 4A.ius by lum-
bar puncture 30 cc. cloudy fluid removed; eelis 8,200;

20 co. 1illy's concentrated serum intraspinally. In
F.ii. same procedure repeated.

Dec.26: 1. 103.2; &, 130; R, 28, In 4,.ks by lum-
bar puncture 30 cc., fluid removed; cells 7,800; 20 cec.
Lilly's concentrated serum intrsspinally.. 1n £.u.
drainage of 20 ec¢. by lumbar puncture; no serum,

Dec.26: T. 103.2; £.120; R, 20. In A,u, by cis-
ternal puncture 850 cc, fairly clear fluid removed; cells
1,010; no orgaenisms seen; 10 cc Lilly's concentrated serum
irntracisternally. In f.w. by lumbar puncture 15 cc.
fluid withdrawn; 10 cc. Lilly's serum intraspinally.

Dec.27: 1, 104; P, 130; R, 28, 1INo clinical im-
provement, Rigidity more marked. W.B.C. 12,000. 1in 4.u.
by cisternal puncture 40 ce. cloudy fluid removed; cells
1,600; 20 cc., Lilly's concentrated serum intraséisternally.
In rewe 40 cc. cloudy fluid drained by lumbar puncture;

no serum given,



CasE II1 (cont.)

,,,,,,

Dec,28: 1, 104.6; Lk, 124; R, 28, Given 1,000 cec.
tep weter by proctoclysis., In A.w, by lumbar puncture
30 ce. slightly cloudy fluid removed; 20 cc., Lilly's
concentrated serum intraspinelly. In L.i. by lumber
puncture 40 cc. cloudy fluid removed, cells 5,100; no
S erull.

Dec.29:; T, 101.2; £, 120; R, 24, W.B.C., 17,800
with 89% polys. Given 1,200 co. tap weter by proctoclysis.
In A.wm. 50 cec, cloudy fluid removed by lumbear pﬁncture;
ceils 1,400; 60 cc., wulford's unconcentrated serum intra-
venously., 1n r.w., 50 ce. cloudy fluid dreined by lum-
bar puncture; no serum intraspinally,

Dee.30: v, 10&; r, 140; R, 28. Given 900 cc. tap
weter by proctoclysis. 1In A.w. by lumber puncture 40 cc.
clear fluid removed; cells 490; 92, polys; no orgenisms
ssen. Culture negetive. 15 cc. rarke Devis' unconcentrae
ted serum intrespinelly. In r.ik. by lumbar puncture
26 ce. cloudy fluid removed; celis 3,700; 15 ec. rerke
Tevis' serum intraspinslly.

Dec.31: T, 101.2;to 103.6; r 120 to 140; R, 28.
W.B.C. 15,200 with 93% po}ys. Given 2,450 cc. tap water
by proctoclysis. In s.k. by lumbar puncture £0 ecc.
cloudy fliuid removed; dells 3,700; 15 cc. rarke Davis'
serum intrespinally. In r.ie 30 cc. cloudy fluid drained
by lumbar puncture, cells &,150; no serum.

-_ Jan.1,1931; 1. 102.% to 99.8; r. 120; R, 24.
Given 2,500 cc. tap water by proctocliysis. In A.ik. by

lumbar puncture 20 cec. cloudy fiuid removed, cells 7,400y



Cisg III (cont.)

in f.ue 30 6c. cloudy fiuid removed by lumbar puncture,
cells 1,600; 15 cc. rarke Davis' serum intraspinally.
Ho oelinicel iuprovemernt,

Jen.2: T. 103; :.100; R. 24, Given 3,000 cc. tap
water by proctoclysis. #.B.C. 14,000, In A.i, by lumbar
puncture 30 cc. cloudy fluid removed; ceils 5,200; no
organisms seen; culture negative., In rf.m. by lumbar
puncture 40 cc. cloudy fluid removed; cells 1,20C; 1o cc.
wulford's serum intraspinally.

Jan,3; T. 103 to 99; k, 100; R. 24, Giben 4,200 cec.
tap water by proctoclysis. ratient has a cough with
occasional expectoration of smell quantity of blood. In-
terne decided this was of post-nasal origin and could
find no signs of pneumonia, In A.k. by lumbar puncture
40cc. cloudy fluid removed; cells 5,500; no.serum given.
In Y.ke by lumbar puncture 20 cc. slightly eloudy fluid
removed; cells 650; no organisms seen; no serum given,

Jan.,4: 1. 98 to 99.8; r, 90; R, 20. Gaben 1,500
cc., tap weter by proctoclysis., W.B.C. 9,100, Drainage
by lumber puncture of 40 cc. xanthochromic fluid; cells
1,780. (T.r.R. normal throughout rest of hospital stay).

Jan.o: Opisthotonos less, b0 ce¢. xanthochromic fluid
removed by lumbar puncture; cells 210, Uotation by in-
terne: “Think this is a case of too musch serum."”

Jan,6: Lumbar puncture: 15 ce. fluld removed; cells
930.

Jan.7; Lumbar pumcture: 30 6c. oclear fluid removed;

cells 133, Less neck rigidity. Iinoreasing fluid intake.
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6488 111 (cont.) snd CaSz IV
ratient improving.

Jan.8: Llumbar puncture: 30 cc. clear fluid removedq;
cells 470; pressure normal,

Jan,9: Lumbar puncture: 40 co. slightly ocloudy xan-
thochromic fluid removed; cells £%8. 880.

Jan,10; Lumber puncture: 26 ce. slightly xanthochro-
mic fluid removed; celis 370.

Jan,1ll; Lumbar puncture: 40 cc. slightly cloudy
xanthochromic fluid removed; cells 1,250. .

Jan, 12: Lumbar puncture: 40 ce. cloudy xanthochro-
mic fluid removed; cells 1,600,

Jan,1l3; Notetion by Dr.A.u.Bennett: "Condition
much improved., Believe that sterile meningeel reaction
is responsible for advanced cell count.”

Jan,l1l4: Lumbar puncture: 20 cc. fairly clear fluid
removed; cells 300; pressure 14 mm hg. rising to 22 on
Jugular compression and falling to 8 after drainage.

Jan,16: W.B.C. 7,300 with 72pxpolys.

Jan.l1l6: Lumbar puncture: 30 ce. clear #luid removed;
cells 240; no orgenisms seen; 607 lymphs. and 40% polys.

Jan,23:; fatient greduelly feeling stronger. No
ebnormal neurological findings.

Jan,2b: ratient dismissed.

CASE IV

L.J., white, male, age 59 years, farmer by occupation.
ADwITTED; Jan.8,1931, BB IT4L DAYS: £,
ONSET AND DEVELOPENT; ~Fatient hadrnhad urinary retention

for some time and hed been sluggish and inactive since
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CASE IV (cont,)
November 1930. On Jan,1,1931 patient vomited, had a
chill lasting 1% minutes, ocomplained of pain in head, and
became irrational.
FINDIKGS ON ENTRAHCE: In coma from which could be
roused with difficulty; pupils contracted; abdomen dis-
tendeda and pain on pressure over lower abdomen; reflexes

normel. . 98 (R); «. 70;

R. 1o5. Blood count: &Lb, 99p;
R.B.C. 5,100,000; #.B.C. 7,800 with 89» polys. Urina-
lysis: 34 albumén, 1§ hyaline casts, 3y granular dasts.
Ngf.N, 62,24, Creatinine 1,7mgp. 4 diagnesis of
urinary retention was made on entrancé at 8:40 k.. Jan.8.
rROGRESS AND TREATWENT:

Jan,8: T, 101l; t, 80; R, 20. At 11:15 A.i.
Reflexes hyperactive, Kernig and Brudzinski positive.
Lumbaf puncture: pressure 17 mm hg, rising to 27 on
juguler compression; fluid yellow and purulent; cells
’6,200; numerous Gtram negative intracellular diplococeci
seen on smear. Diagnosis changed to meningococcus
meningdtis. At 2 r.iw. by cisternal puncture: 30 co.
‘turbid yeliow-green fluid removed; 20 cec. Lilly's con-
centrated antimeningococcic serum given intracisternally.
60 cc. wulford’'s unconcentrated serum intravenously.
ratient delirious.

Jan,9: 1. 102; rx. 90; R. 28 during A.lk. ratient
.would mumble responsed, At 2:30 r.uw. by cisternal punc-
ture 20 ce. yellow cloudy fluid removed and 20 cec. Lilly's
concentrated serum given intracisternelly. 1,000 cc.

normal saline solution, 200 co. 10% glucose solution, and
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CASE IV (cont.) and Cadi V
7 gr. sodium emytel given intravenously. At 7:30 F.hi.
7?7, rose to 103.2; condition apparently unchanged other-
wigse. At 11:30 r.i. the temperature reached 105.%2;
patient restless; respirations snd pulse irregular.,

Jan.10: At 4 A.k. temperature 107. 4t 10:30 4.l
patient died a respiratory and cardiaec desath,

No autopsy obtained.

CASE V

J.S5., white, female, age 4 years.
ADWITTED: DMereh 4,1931, nB-ITAL DAYSy 65,
ONSEYX AND DEVELOrwcNT: wmarch 1,1931: fever, listlessness,
later restlessness., 5Lad had slight upper respiratory
infection for past week., warch 2: vomited, uwarch 3:
developed stiff neck, and some opisthotonos. Seen by
Dr.A.E.Bennett who gave 30 c¢c., antimeningococcic serum
intrasptnally, (Patient had previous history of falling
down stairs and fracturing skull 2 years before., Was
ill with excessive vomiting for 3 days at that time. Not
very i1ll after the 4th day.)
FINDINGS ON ENTRANCE: Semi-comatose, neck rigidity, ppis-
thotonoé, positive Kernig, Brudzinski, and Babinski,
Tonsils hypertrophied and inflammed, post-nasal discherge,
and enlarged cervical lymph nodes.
FROGRESS AND TRisTAENT: _

march 5; T. 103; 2. 140; R. 28. ®&.B.C. 26,000,
86w polys. Given 1,500 ce. tzp water by proctoclysis.

At 12:15 A,w. by lumbar puncture 10 coe. purulent fluid
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CaSE V (cont.)
removed, and 10 cc. iilly's concentrated serum given
intrespinally. 4t 11:46 A.k. by lumbar puncture 20 cc.
very cloudy fluid removed; pressure 30 mm, hg.; cells
25,600, 974 polys; many Gram negative intrscellular diplo-
cocci seen offi smear; cultures negative,for meningococci;
15 cec., Parke Devis' serum intraspinally. 4t 8 rewe Dby
cisternal puncture 30 cc¢. purulent fluid removed, and
10 cc. Lilly's concentrated serum given intracisternally.

warch 6: T, 103.2; +., 130; R. 60, Given 1,500 co.
tap water and 1,000 coc. 5% glucogse solution by proetoclysis.
It A.ki. by lumbar puncture 25 co. turbid fluid removed;
cells 17,400; a few organisms seen on smear; cultures
negetive; 16 cc. Parke lavis' serum intraspinally. In
P.hk. by cisternal puncture 20 cc. dark cloudy fluid re-
moved; and by lumbar puncture 10 ce. dark cloudy fluid
removed; and 10 ec. Lilly's concentrated serum given
intrasyinally.

ikareh 7: 1,:.100.8 to 104.8; k., 130; R, 60. Given
1,200 cc. tap water and 00 ce. 5% glucdse by proctoclysis.
In A.iue by lumbar puncture 10 cc. bloody fluid removed,
and 10 ec. Lilly's coneentrated serum intrespinally. In
Fo.hi. by lumbar puncture 32 c¢ce. bloody fluid removed, and
15 cc. Parke Davis' serum intraspinailly.

warch 8: T, 104.4; x, 140; &, 60, Given 3,700 cec.
tap weter and &% glucose by proctoclysis. 1n A.ie by
lumbar puncture 32 co. bloody fluid removed; cells 7,280;
20 cc., Lilliy's concentrated serum intrespinally, <ratient

vomited repeatedly, and had abdominal distention. ln k..
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CASE V ( wuont.)
by lumbar puncture 30 ec, fluid removed, and 15 cc., rarke
Davig' serum intraspinaelly.

Mareh 9: T. 103; =z, 140; R. 36, General condition
improved. Given 200 cc. tap wéter by proctoclysis. In
A.bie by cisternal puncture 17 cc. yellow fluid remaved;
1@egc. Lilly's concentrated serum intracisternally.

Blood count: kb, 96%; R.B.C. 5,860,000; #.B.C. 23;200
with 72x polys. In ¥obie by lumbar puncture 12 c¢c. blood
tinged fluid removed; few organisms seen on smean., 10 cec.
Lilly's concentrated serum intraspinally.

kareh 10: ©T. 103;to 100; &, 120; k. 30. uwiven 600
ece., tep water ahd b3 glucose by proctoclysig. If A,x.
by cisternal puncture 40 cc., yellow cloudy fluid removed;
cells 6,200, 98% polys; no organisms seen; culture negative;
15 ce. Lilly's concentrated serum intracisternelly., In
P.ils by lumbar puncture 16 cc. cloudy fluid removed; 10 cc.
Munlford's unconcentrated serum intraspinaily.

warch 11; . T.100 to 103; +.,130; R.32. fatient much
improved. In A.i. by cisternai puncture 50 ce¢. bloody
fiuid removed; 10 ce. 4illy's concentrated serum intra-
cisternaliy. in r.ive by iumbar puncture 40 cc. cloudy
fiuid removed; cells 2,700; no organisms seen; culfure

negetive; 20 ce. Mulford's serum intraspinally,

merech 12: ©,101.4 to 100; r,130; R. 28. Blood
count; 22,000 leucocytea, 86w polys. In A.k. by
cisternal puncture 35 ce. clear fluid removed; 16 cc.
kulford's serum intracisternaily. In P.i. by lumbar

puncture 22 cc. cloudy fluid removed;.cells £,100; 10 cc.
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Cs52 V (cont,. )
Lilly's concentrated serum intraspinally.

kareh 13: T, 100; «. i20; =, 30, In aA.bi- Dby
lumbar puncture 20 cc., fairly clear fluid removed; cells
1,900;predomtnance of polys.; 1lb cec. wulford's serum
intrespinelly.

karch 14: Ti 99 to 100; r, 100; R. 2@, By lumbar
puncture 20 cc. cloudy fluid removed; lch. rarke bavis'
serum intraspinally.

iereh 16; T. 103; £. 100; X, 24, By lumbar punc-
ture 25 cc. slightly cloudy fluid removed; 15 cc.
siulford's serum intraspinally.

march l1lo; 1, 100 to 102;'r. 100 to 130; R. 20 to 40.
By lumbar puncture Z0 ce. cloudy fluid removed; cells
1,278, polys predominating; 15 cc. rarke Lavis' serum
intraspinaliy.

merch 17: 1, 101; £, 110; R. 20. @.B.C. 7,200,
By lumbar puncture 30 ce. slightly cloudy fluid removed;
cells 1,+20, 97, polys.; no organisms seen; 1& cec,
kiulford's serum intrespinally.

wareh 18: 1. 99; r, lZO;'R. 20 to 30. <ratient
irritable, vomiting repeatedly, shows exophthalmos, and
is apprarently deaf. By cisternal puncture 40 cc. clear
fluid removed; cells 180; 69% polys.; no organisms seen;
7.5 cc., wulford's serum intracisternally.

warch 19: (7. throughout rest of hospital stay nor-
malg £, and K. irregular.) By lumbar puncture 20 cc.

lymphs 61w,
cledr fluid removed; cells 128,Apolys 39%; no organisms,
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Ca3E V (cont,) and Casis VI

wmarch 20: iatient had projectile tyge of vomiting.
No spinel taps done.

warch 24: By cisternal and lumbar punctures fluid clear;
cells 6 and 20 respectively.

march £6: Blood count: hb, 9605 R.B.C. b,140,000;
deBsCs 10,000; polus b3p,

march 30: Marked improvement in past week., #as put
on hydriotic acid with apparently beneficial results,
Z“ecognizes friends, b does not hear.

april £2: Blood count: b, 8b.; HXes.Ce 4,050,050;
d.B.C. 9,800; polys 66,

april 7; Lncephalogram shows both lateral ventricles
to be markedly dileted, and subarachnoid spaces obliterated.
ratient on stricet dehydration routine, fluids restricted
to less than 500 cc. deily.
it spril 8:to ey 7: Lumbar punctures have been done
daily, or every other day, to relieve pressure which
rznged between 10 and 46 mm. ng.; between 20 and 60 cc.
fluid removed each tirme.

Nay 8; ratient dismissed in stetic condition to be

followed in dispensary. Complete bilateral deafness,

C4SE VI
J.&., colored, female, age 12 yesrs.
ADmiTTED: werch 9,1931. B rlial Da¥s: 70,
ONSET AND DEVELOrmENS: On Mesrch 6 developed scute coryze
with sore throat. On the T7th complained of pain in left

eye and later of marked frontal headache; and towards



=17~

C4SE VI (cont.)
evening neck, legs, end sbdomen became sore and stiff,
dag restless and irritable. ©On the 8th: high fever and
delirium. Seen by an outcall student on the 9th and
brought to hospital,
FINDINGS ON LNTRAHCL: Heck rigidity and retrection of head.
rositive Kernig and Brudzinski, sharynx inflammed; post-
nasl discharge., Tonsils hypertrophied, 1.102; P.100; R.28,
PROGRESS AND TREATWLNT:

wareh 9:; Lumber puncture: pressure 22 mm, Lg.; fluid
cloudy; cells 6,700; preponderance of polys; but no wmenin-
gococci on smeer., 16 ce. rarke Davis' antimenirngococcic
serum intraspinally.

warch 10: 9,102; +.,90; R.40, 2lodd count: &b. 8Zp;
R.B.C. 4,860,000; w.B.C. 26,500; 907% polys. <ratient
irriteble; complained of heedache, 1n A.l, by cisternal :
puncture 30 cc. cloudy fluid removed; cells 5,600, 9bp
polys; & few Gram negative intraceilular diplococeci;
culture negative; 156 cc. Lilly's concentrzted serum
intracisternally. In r.di. by lumbar puncture 26 co,
fluid removed and 16 eo. wulford's serum intraspinelly

Mareh 11: T.100.5; r.BO0 to 120; R. 30, In

A.li.by cisternal puncture 20 ec. cloudy fluid removed;
cells 7,800; 1b ec. kulford's serum intracisternally.
In P.l. by lumber puncture 32 cc. cloudy fluid removeg
celis b,200; one diplococcus seen on smear; culture
negative; 16 cc. lulford's serum and & co. Lilly's

serum intraspinalily.
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C4SE VI (cont,)

26,200 #W.B.C., 90, polys. In Ak, by cisternal
puncture 34 cc., fluid removed; cells 3,860,; 20 cc.
Lilly's concentrated serum intracisternally. In
f.i. by lumbar puncture 29 cc. cloudy fluid removed
ani 195 ce., iwulford's serum intrespinally.

uarch 13: T.100; F.100; R.20. In 4.M. by

lumbar puncture 30 cc., fluid removed; cells 2,300;
15 cc., kulford's serum intraspinelly. In r.li. by
lumbar puncture 20 cc, slightly yellow fluid removed;
15 ce., 1Lilly's concentr:ted serum intrespinally.

kereh 14; 7T.101.5; r.120; R.20., In A.ss by
lumbar puncture 1® cc. slightly cloudy fluid removed;

farke Davis'

15 cc., xxitykuxegrErxirzte® s rum intrespinailly.
In Z.K. by lumbar puncture 20 ce. cloudy fluid
removed; cells 13,5600; 15 cc, iwulford's serum
intraspinally.

karch 16; ©T.,101; r,180; R.20. In A,M. by
lumber puncture 256 cc. cloudy fluid removed; cells
1,500; no organisms seen after centrifuging; 16 oc.
Mulford's serum intr:spinally., In r.i. by cisternal
puncture 12 cc. cloudy fluid removed and 10 cc.
Lilly's concentrated serum intracisternally.

sarch 16: T,108:; £.120; R.24. By lumbar puncture
34 cc. slightly cloudy fluid removed; cells 1,370;

16 cec. 1lilly's concentrzted serum intraspinally.
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C4SE VI (cont.)

karebh 17:; 1,101, ~,100; R.30. Blood count:
24,800 W#,B,C., In A.M, by lumbaer puncture no fluid
obtaineﬂ. in r.lu. by cisternal puncture 35 cclclear
fluid removed; cells 640; some diplococci seen but
not intrecellularly; 30 cc, ikulford's serum intra-
cisternally.

Mareh 18: T,101; £.120; R.24, By oisternal
puncture 20 coe. slightly cloudy fiuid removed; cells
show 60% polys and 40% lymphs; several diglococci seen
on smeer; l& cc, kulford's serum intracisternally,

wareh 1ly; T.100.,6 to 103,.,2; ~.120; R,30.
Blood count: 14,000 #.B.C., 84z polys. At 10:30 A, k.
by cisternal puncture 4% cc. clear fluid removed;
pressure very'high; cells 400; 42x polys, 58%-1ymphs;
no orgaenisms seen in smear; 15 cc. farke Davis' serum
intrzcisternally. Jrfatient developred a severe pain
in heed and legs, causing her to scream, within
half an bour after the cisternal puncture; had a
chill at 4:16 r.u, and temperature rose to 103,2.
neadache persisted till 7 r.l, when temperature had
fellen to 102.4.

karch 20: 7T.101.5; «, 120; R. 26, By cisternal
puncture 36 cc. slightly cloudy fluid removed; cells
720; no brganisms seen; predominance of lymphs; 15
cc. lulford's serum intracisternally.

kareh 21: T, 103; +.140; R.24, By cisternsal
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CASL VI (cont.) .
puncture 22 ce. cleer fluid removed; cells 418; i0 cec.

xulford's serum intracisternally.
warch 22; T.102.8; +.140; R.24. By ecisternsl
puncture 12 ce. cloudy fluid removed; very little
pressure; cells 1,340; predominance of polys; 1b coc.
rarke Davis' serum intrzeisternally., By lumber g
punc ture no fluid obtained.
warch 24: T.101.5; 2.130; R.26/ By lumbar
puncture no fluid obtained. By cisternal puncture
35 co. clear fluid removed; cells 120; predominence
of lymphs; pressure high; noc serum,

Mareh 2&6: T.100 to 104; r,160; R.24 to 40,
Blood count: hb. 74%; R.B.C. 4,206,000; W.B.C.12,200;
polys 79%. At 1l A.li. by cisternal puncture 30 cc.
cleer fluid removed; pressure slightly inoreassed; =

cells 587; predominance of polys; 10 ce. Lilly's
concentreted serum intrecisternally . Bithin half
an hour after the cisternal puncture, patiernt
became irriteble end ceried with hesdache. 4t mnoon
?.100, 4t 2:30 k.. developed pain in the abdomern
and muscular xw.quiverings., At 4 <.w. temperature
rose to 103.4. At 7:30 r.ils lumber puncture attempted
an¢ no fluidé obtained., <ratient stiil in gre&t pain,
At 8 r.li. temperature reesched 1l04; patient very
restless, At midnight T.102.2, pulse slightly
irreguler.

wareh 26: T,103.4; £.150; R.28. Blood count:
kb, 82x; R.B.C. 6,480,000; #.B.C. 14,600; polys 89%.
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CASE VI (cont.)
At 11:30 Allulsby oisterral puncture 18 cc. clezr fluid
removed; 15 ce., rarke Davis' serum intrecisternally.
ratient again developed k severe headache in the
afternoon, A%t 7 r.li. an urticarisl eruption appeared
on the arms, muscular twitching, and rapid thready
pulse., ratient given adrenalin min, ii at 7 anA@
Lo.hie With improvement.

kereh 27; T,102; r,140; R.28, By lumber
puncture 30 cc. eloudy xenthochromic fluid'removed;
cells 6,720; polys 50.; lymphs 50%; no orgenisms
seen; pressure increased.

warch 28; T,100; r,126; R.24. By cisternal
puncture 30 co. cloudy fluid removed.,

karch 29: T,100.2; £,122; R.26., By cisternal
puncture 30 cc. xanthochromic fluid removed.

wareh 30: T.99.6; r.128; R.24, DBy cisternal
puncture 35 cc. slightly clougly fiuid removed;
slightly increased pressure; cells 220; lymphs
predominating.

karch 31: T.100; FP.110. (R, normal for. the
rest of hospitel stay.) By.éisternal puncture 40 cec.
clear fluid removed; cells 320; lymphs predominating;
pressure slightly incresased.

April 2: Blood count: kb, 8bi; R.B.C. 4,106,600;
w.B.C. 10,600,

April 4. T.100; r.100 to 120; By cisternal

puncture 30 cc., clear fluid removed.,



C4SE VI (cont.)

April 8; T,99 to 100.8; r.90 to 120. By
cisternal puncture 4 cec. clear fluid removed,
pressure 8 mm, hg;

April 11: T.98 to 99; &, 90 to 100, Compleins
of hesdache and neck pain, Vomited following each
meal,

April 12; T,99; .90 to 100, Complains of
pain in back of neock and has some head retraction;
is very irritable, bpt shows no signs of hydrocephalus,
iiental.y clear and alert.

April 16: (T, and r., normal for rest of hospital
stay.) ratient shows signs of hgdroceghalus, Is
on dehydretion routine, fluids being restrieted to
less then 600 cc. deily.

April 19:; Patlent has neck retrection; vomits
almost every meal, Silly reaction and flight of
ideas during past 3 or 4 days. By lumbar puncture ifx
10 ¢c. cleer fluid removed; pressure 20 mm, hg.,
slowly rising to 40 mm. bg. on jugular compression,

april 23: ratikéent shows better response and
orientation. By lumbar puncture 40 cc. clear fluid
removed; pressure 18 mm, hg.; cells 75, all lymphs.

April 24: Enocephalogram done: 80 ce. of fluid
replaced by air. OSome vomiting during the rest of
day. Report: "Encephalogrem shows moderate internal

hydrocephalus with obliteration of the subarachnoid

speces,. "
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C43E V1 (cont.) and CaSE VII

April 20; DNausea and vomiting at intervals.
Reverts back to former menic and confused xtetw
mental reaction. Ueck rigidity anu retrection
more mearked,

4pril 26; <rartial enuria for past 2 days.
By lumber puncture .30 cc. fluid removed; pressure
1C mm, hg.; cells 8560, Opinion noted by interne:
"llaugez and vomiting must be on basis of arachnoiditis
secondary to air injection,”

ay o; DNeusea and vomiting eontinued.
Urinary output agein reduced, By lumbar puncture
18 cec. clear fluid removed; pressure not increased.
ay 10: By lumbar puncture 205 c¢c. clecr
fluiu removed; pressure 12 mm, ng.; cells 12&,

way 12:; Inereased neck retraction. Nausea and
vomiting continue,

wmay 156: Little change noted. ratient seems
somewhat brighter.

way 17: ratient dismissed. Referred to be

followed in dispensary.

CasE V1I; G. J., colored, male, ége 29 months,
ADkITYED; march 23,1931, nOSrlTAL DAYS: 46,

ONSET al. DEVELOLkkEY: On wareh 20,1931 petient
developed & slight ceold with eoryza, but no temperature,
on the 21st became irritable in the evening end

vomited, aru complained of hewd psin, On the 22nd

gshowed hecd retraction.
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CASE VII (cont.)

PINDINGE ON EBNIR~NCzZ; 1T1.102.6; irriteble, alight
neck rigidity anc¢ hewd retrection with pein on
flexion of neck; slight lateral nystagmus; nasal
éna rost-nesal discharge; tonsils hypertrophied;
coarse regles in both lungs; no evidence of consoli-
detion; reflexes exaggerated; positive <Lernig.
rEOGRESZ AL TRE. TwbET.

warch 23: T.104.8. Blood count: &b, 77p0;
R.8.C, 3,700,000; #.,B.C. 17,960, polys 874, By
lumbar puncture 1O ce. cloudy fluid removed; cells
6,330; polys 89,; Gram hegative intrecellular
diplococci seen on smear; culture positive for
meningococcus; pressure 9 mm, hg. rising to 11 mm,
on jugular compression, Given 10 cc. Lilly's concan-
trated antimeningococeic serum intraespineslly and
30 cc, wulford's unconcentrated serum intresvenously.

kareh 24; T,103.2; x. 140; R.42, 1In A.k. by
cisternal puncture 40 co. cloudy fluid removed;
cells 5,840; polys predominant; some organisms seen;
pressure slightly increased; 15 ce, rarke Davis'
serum intracisternally, In f.m. by lumbar puncture
16 cc. cloudy fluid removed ana 16 ce, ulford's
serum intraspinally.

kareh 26; T.104; r.112; R.26. 1in A.ki. by
cisterral puncture 36 ce., cloudy fluia removed;
cells 3,400; polys predominant; a few organisms

seen; 10 cc. Lilly's concentrated serum intracisternally
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CASE VIl (cont.)
In f.u. by lumbar puncture 30 cc. purulent fluid
removed end 16 cc, kulford's serum intrespinally.

iuarch 26: T,104.4; r,160; R.38, Blood coutt:
kb, 834~; R.B.C. 4,300,000; W.B.C. 7,200; polys 52,
In A.M. Dy cisternal puncture 27 cc. slightly cloudy
fluid removed; cells 3,640; 80w polys; a few
organisms seen; 15 cc., rarke Davis' serum intracis-
ternally., In f.k. by lumbar puncture 40 cc., cloudy
fluid removed and 10 cec. 4iily's concentrated serum
intraspinally.

wareh 27: T,103.6; r,148; R.44. In A.k. by
cisternal puncture 30 cc., slightly cloudy fluid
removed; cells 2,800; 15 cc, rarke Devis' serum
intrecisternally. +in r.li, by lumbar puncture 20

ec. cloudy fluid removed end 15 cc., wulford's

srum intrespinally.

warceh 28: T.102.4; +.148; R.24., Bloou mmmxtx
Wassermann 4 plus., In A+, by cisternal puncture
12 ce., cloudy fluid removed end 16 cc., rarke Davis'
serum intrscisternaliy. 4in r.w. by iumbar puncture
8 cc, thick bloody fluid removed; 10 cc. wulford's
serum intrespinalliy.

kareh 29: T.103; £.140; R.30. in A.u, by
cisternal punctiure 30 cec. slightly cloudy fiuid
removed; 15 cc. rarke Davis' serum intracisternally.
In r.ike by lumbar guncture 30 cc. cloudy fluid
removed; 10 cc. iilly's concentrated serum intra-

spinally.
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C43E V11 (cont,)

wgreh 30:; T1.103.2; r.140; R.36. In A,i, by
cisternal puncture 20 ce. slightly cloudy fluid xmm
removed; cells 1,100; 69% polys; no organisms seen;
10 cc. Lilly's eoncentrated scrum intracisternally.
In r.l. by lumbar puncture 30 cc. clecr fluid removed;
15 occ. hulford's serum intraspinally.

kereh 31: T.103; £.140; R,40, In A,. by
cisternal pupecture 28 cec, cloudy fluid removed; cells
1,310; polys predominant; no orgenisms; 1o cc,
trarke Devis' serun intracisternelly. In r.i. by Xm
lumbar guncture 45 cc, cloudy fluid removed and
15 cc., wulford's serum intrespinali.y.

April 1; T.103.4; +.136; R.36, In A'k. Dy
cisternal puncture 20 ce¢, cloudy fluic removed;
cells 1,400; 10 cc. Lilly's concentrated serum
intrecisternally.’ ln r.lk. by lumbar puncture 15 cc.
cloudy fiuid removed; 1& cc. kulford's serum
intraspinelly.

April 2. 171,101,6; £,120; R.28, Blood count;
Hb, 78%§ R.B.C. 4,370,000; #.B.C. 10,3004 in
AJ.lis by cisternal puncture 30 cc. fluid removed;
cells 990; 1lv ce. rarke Devig' serum intrecisternally.
In r.we by lumber puncture 30 cc. cloudy fluia
removed; 10 cc, Lilly's concentrated serum
intrespinally.

April 3: T.101.4: <,132; R.26. In A.k. by
cisternal puncture 26 ce. sligihtly cloucdy fluid

removed; cells 780; lym.hs and polys equal; no
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organisms; 15 ce, wulford's serum intracisternally.
In r,d. by lumbar puncture 30 cc. c¢lear fluia x=
removed; 16 cc, wulford's serum intraspimally,

April 4: 1.99.2 to 102; r,134; R.30., <ratient
vomited, increased neck rigidity, comatose. By ocis-
ternal puncture 36 oc¢c., clezr fluid removed; cells
487; lymphs and poljs equal; 156 ce, wulford's
serum intracisternally.

§pril b: 1.99.2 to 103; r,138; R.30. By =im-
tnxnnix lumbar punctufe 36 cc., clear fluid removed;
cells 194; lymphs predominant; no organisms seen;

15 cc. Lilly's concentrated éerum intraspinally.
ratient developed Cheyne-Stokes respirations, ir-
regular pulse, and coma, W#as given 90 ce. of 507
glucose solution intravenously, adrenalin min, ii
subcutaneously, and'caffein sodium benzoate gr. 1iiss
with marked improvement.

April 6; T.99 to 100.4; £.124; R.24. ratient
abdut same, KEyes guggest hydrocephalus. Respirations
and heart regular, Liow fluid intake started.

April 8: (7. and R. normal from here on for
rest of hospitel stay; r. renging between 80 and 120
subject to sudden marked variations.) 30 cc. clear
fluid removed by lumber pguncture.

April 9: By lumbar puncture 50 cc. clear fluid
removed; pressure high.

April 1i:; By lumbar punéture 30 occ. oclear
fluid removed.

April 13: By lumbar puncture 30 cc. clear

fluid removed.
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April 14: Blood count: kb, 70w; R.B.C.
4,380,000; w.B.C. 5,900; polys 60w, By lumbar
puncture 40 cc. clesr fluid removed; pressure
o2 mm, hg., falls rapidly.

April 15: Went into coma and coliapse, with
weak irregular pulse in A.l,; given 26 cc. of 50w
glucose intravenously with prompt response. By
lumbsr puncture 20 cc. clear fliuid rewoved.

April 16: Shows definite evidences of hydro-
cephalus., By lumbar puneture 45 cc., clear fluid
removed.

April 17: By lumbar puncture 52 cc., blood
tinged fluid removed.

April 18: By lugbar puncture 12 cc. xantho-
chromie fluid remowed; pressure 20 mm, hg. falling
to 6 mm. on drainage.

April 19: By lumber puncture 16 cc. straw
colored fluild removed; pressure 12 mm., kg,

April 20; General condition the same, By
lumbar puncture 40 cc, straw colored fluid removed;
pressure 10 mm, Lg.

April 22:; By lumbar puncture 40 cc. clear
fluid removed; pressure 20 mm., hg.

April 23: By lumbar puncture 40 cec. clear fluid
removed; ppessure 20mm, hg.; cells & lymphs,

Aprii 24; Encephalogram: 60 cc., clear fluid
replaced by air. Xeport: "Lncephalogram shows

dilated lateral ventricles and obliteration of sub-
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C4SE V1L (cont.) ena Cask VIII
arachnoid spaces over cortex.” In good comdition
following encephalogram; no reaction,
siril Rpril 28: By lugbar puncture 30 cc. clear
fluid removed; pressure 30 mm. hg.

Mgyi4: By lumbar puncture 20 cc. clear fluid
removed; pressure 10 wm. hg.

way &: Blood count; hb. 80p; R.B.C. 4,400,000;
#.B.C. 6,200\; polys 60%.

uay 7: By lumbar puncture 4% cc. clear fluid
removea. Since encephalogram pulse rste has been
more or less stable, ranging between 80 and 90,
teneral condition improved. No sensory of motor

gequeliae, ratient dismissed.

CASLs VIII

L.Ne, colored, male, age 15 months.,
AD&ITTED: warch 26,1931, h®EITAL DAYS: 9.
ONSEYP AND DLVELOrMENT: On serch 22 patient developed
high temperature and evidence of aﬁ& acute upper
respiratory infection; was drowsy. On the Z24th an
outcall student was called and noted suspicious
signs of pathology in right lung. On the 2bth nys-
tagmus and twitehings were notieed, and temperature
rose from 99 to 104.65.
FINDINGS ON oNTRANCE: #Heck rigidity but no head
retraction; nesal discharge; paralysis of lateral
rectus muscle of left eye; increased fremitus at
right base; many coarse rales in both lungs; no Ker-

nig; reflexes exaggerated; positive Babinski.
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CASZ VI1Iil (cont,)

rROGRESS AND TREATWENT; ,

kerch 26: T.104; <,160; R,30., 4.B.C. 17,200;
847 polys. By lumbar puncture 42 cc. cloudy fluid
removed; pressure 22 mm, hg.; cells 1,190, polys 92x;
many Gram negative intracellular diplococci seen on
smear; 10 ce. Lilly's concentrated antimeningococcic
serum intrasbinally.

warch 27; 1,.,103.5; £,172; R.50, in A.ie by cis-
ternal puncture 36 cc, cloudy fluid removed; cells
3,700; organisms seen on smear; culture positive for
meningocoocus; 1® ce., rarke Davis' serum intracister-
naliy; In r.lu. by lumbaf puncture 12 ce. very cloudy
fluid removed gnd 12 ce, kulford's serum intraspinally.

wareh 28; 17,103; £,160; R,3b, In A.k. by
cisternal puncture 25 ec. cloudy fluld removed; cells
2,400, predominately polys; no orgenisms seen; 1lf oce.
rarke Lavis' serum intracisternally., In r.i. by lum-
bar puncture 20 cc. cloudy Xluid removed; 15 cec.
wulford's serum intraspinally.

arch 29; 1.104.2; £,160; R.40. In 4.k. by
cisternal puncture 14 cc., cloudy fluid removed; 10 cc.
Liliy's concentrated serum intracisternally. in «.iu,
by lumbar puncture 20 cc., cloudy fluid removed; 1l& cec.
Parke bavis'.serum intrespinally.

wareh 30; T.104; :.,160; R.70. In 4.L. by
cisternal puncture 30 cc, cloudy fluid removed; célls‘
2,940, polys predominant; a few organisms seen; 1l& cc.

wulford's serum intracisternallyy In r.ke by lumbar
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puncture 1o cc, yellow purmlent fluid removed; 1o cc,
rarke lavis' serum intraspinally. rhysicel examina-
tion revealed some evidencs of pneumonia in right
lung. <L-ray of chest ordered.

wareh 31: 1T,103.6; £,146 to 160; X,o0, In
AJue by cisternal puncture 28 ec. cloudy fiuid re-
moved; cells 2,860; 10 cec., Liliy's concentrated
serum intracisternally. In r,m. by lumbar puncture
40 cc. cloudy fluid removed; 16 cec. wmulford’'s serum
intraspinally,

apris 1; T,103; £,172 to 1l60; X.20 to 70,
Blood count: kb, 80%; R.B.C. 4,750,000; #.B.C. 16,000,
In A.sis by cisternal puncture 15 cec. c¢loudy fluid x
removed; cells 2,600; no organisms seen;‘pressure
slightly inoreased; 15 cc, rarke Lavis' serum intra-
cisternally. In r.i. by lumbar puncture 45 cc. yeliow
cloudy fluid removed; 10 cc., Lilly's concentrated
gerum intraspinaiiy, XL-ray of chest report: "Inflam-
matory rea¢tion involving ¥ight hilar glands with
siight infilteation of right upper lobe. Finddngs
consistent with, aXthough not positively indicsative
of tuberculosis.”

april 2: T.103; r,140; X.,30; In s.k. by
cisternal puncture 25 cc. slightly cloudy fluid
removed; cells 2,000, polys predominant; slightly
increased pressure; 1t cc. wulford's serum intra-
cisternally, In r.i. by lumbar puncture 30 cc.

cloudy fluid remevea; 10 cc. Lilly's concentrated
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CASE VI1I (cont.) and CaSz IX
serum intraspinaliy.

April 3:; T.102.8 to 101; r,140 to 1lo0; .40 to
£0 to 8 to O, In 4A.i. by cisternel puncture 30 cc.
cloudy fluid removed; cells 3,100, polys predominent;
no organisms seen; pressure slightly increased; 15 cc,
rarke Davis' serum intracisternelly. 4t 7 f.w. res-
piraetions became gasping and stopped. neart stopped
beating at 7:03 r.iu. Death of"medullary type".
AUTOs3Y REXFORT: 1. wedullary meningitis.,

2., Right lung--some congestion pssteridrly.

C4ASE IX

heS., White, femele, married, age 48 years.
sDwiTTo0;  fpril 15,1931, B®oITAL DAYS: 21,
ONSEL AND DEVELOrwENT: retient had hed more or less
constant hezdeches for 6 months prior to entrance,

1B

but on aprii 12" heasdache became very severe and di-
plopia develioped. OUn the 13tk hon-projectile vomit-~
ing developed and petechis appearea over legs to
hips. ratient became comatose., ias taken to & local
hospitsl where following findings were reported:
7.99; £.70; B.F.126/80., Urine: 44 sugar and trace
of acetone and elbumen. bSpinal puncture :; 6 mm, ag,
pressure; cells 1l1lb; and & few Grem negative diplo-
cocei. W.B.C. 1.700 (%), 9b7%polys. On the l4th =
urine showed 44 suger, Smalli dose of insulin at

10 Aewe At & fowe sugar 24, 1.97.6; £,60 to Tb, No
neck rigidity; no £Lernig., +ratient transferred to

University Hospitai on the 1bth.



C4ASE IX (cont.) ‘

FINDIKGS ON ENTRANCE: No neck rigidity; B.r.130/80;
r.98; r.60; K.20, lrretional and stuporous. Urine:
1/ ebbumen end 1§ sugar. Diagnosis withheld.
rROSRESS AND TREATRENT:

April lo; 4,100; +,80; R.,24., <ratient restless;

neck rigidity present; no Lernig; maculo-papular |
eruption noted ofi legs to knees. Urine: 24 albumen
end 34 sugar, 24 acetone, no casts, occasional R.B.C.
and 4 to 6 W.B.C. per high power field. Blood
suger: 1061 mg.p. At 3 L. k. by lumbar puncture 5 coc.
cloudy fluid removed; pressure 28 mm. Lg.; cells
8,000, mostly polys; meny Gram negative intrecellular
diplococci seen on smear; culture positive. wviag-
nosils of epidemic meningitis made. Blood count:
&b. 81j%; R.B.C. 4,630,000; #.B.C. 15,500; polys 9lu.
At 9 F.ii. by cisternal puncture 32 cc. cloudy fluid
withdrawn; 30 cc. wulford's antimeningococecic serum
intracisternally.

April 17: T.99.4; £,70 to8b; X,Z6., Blood
sugar: 126 mg.w. in A.s, by lumbar puncture 20 cc.
purulent Riuid removed; culture positive for ménin-
gococcus; 1o cc. serum intraspinally. in f.is. by
cisternal puncture 27 cc., purulent fiuid removed;

20 cc., Lilliy's concentrated serum intracisternally.

April 18: 4,101; £,70;to 8b; .20, Given 1,000
cc, normel seline solution by hypodermoclysis. in
r.iwe by lumbar puncture 5 cc. yellow fluid removed;

cells 2,200; no increase in pressur-e; 20 cc. Farke
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C4aSE IX (cont.)
lavis' serum intraspinally.

april 19; 1.101.2; £.886 to 110; R.40. Given
1,000ce. normel saline by hypodermoclysis. In A.lu.
by cisternal puncture 20 cecc. yellow fluid removed;
10 ce. Lilly's concentreted serum intrecisternally.
In r.i., by lumbar puncture no fluid obtained. By
cisternal puncture 206 cec. fluid removed; 1O cec,
Liliy's concentrated serum intacisternelly. kratimmt
unable to void.

April 20; T.lom;.r.go; R,35. Urines 14 albu-
men and 1l sugar. In f.lk. by cisternal puncture
26 cec, slightly cloudy fluid removed; under less
pressure; 16 cc. rarke Davis' serum intracisternally,
ratient seems improved.

April 21: 1.100; r,90 to 120; K.z26., FPequent
involuntery urinations. Lo spinal drainage or serum.

april 22: 1,99 to 102; £.100; R.30. Ratiomal.
Involuntery urinations continue. Catheterized
twice with large amount ef residual sach time., In
Eaine byylumbar puncture 20 cec. fluid removed; pres-
sure;1l6 mm, hg. rising to 24 on jugular compression;
cells 2,500; 10 ce. Lilly's concentrated serum in-
traspinally.

April 23. 1.100; ~.90 to 110; R.24. Improved.
In r.iu. bj cisternal puncture 20 cc. cloudy fluid
removed; 1o cc. rarke Davis' serum intracisternally.

April 24; 1T.99; £.80 to 90; R.24. wuiet and

improved. in 4A.i&. by lumbar puncture 20 ce. cloudy



-~35-
Cadk IX (cont,)
fluid removeu; 15 c¢c, wulford's serum intrespinally.

April 2b: 1.98 to 100.H; r.80 to 90; k.24,
in A.w. by cisternel puncture 20 ce. fluid removed;
cells 2,600; pressure 8 mm., hg.; no organisms seen;
culture negetive; 10 cc. Lilliy's concentrated serum
intrecisternally.

April 26: T.99; r.,90; R.24., Blood count:
bb. 80,.; R.B.C. 4,230,000; w.B.C. 10,800,

April 27:. 1.,98t099; £,90; R.2s. bLkad projectile
type vomiting. In i.m. by lumbar puncture 20 cc.
slightly cloudy fluid removed; 156 cc. farke Davis'
serum intrespinally.

April 28: T.,98 to 99; +.80 to 100; R.24. wust
still be catheterized for residual urine, in A,u,
by eisternal puncture 20 cc. cloudy fluid removed;
pressure 12 mm. hg.; oelis 2,600; 10 cc. Lilly's
concentrated serum intracisternally,

April 29: T.,98 to 100; r.8C to 100; R.=24.
wuiet, In F.,ik., by lumber puncture 15 c¢c. c¢loudy fluid
removed; pressure 10 mm, Lg.; 10 ec, Lilly's concen-
trated serum.intraspinally.

April 30: T.99; £.90 to 100; R,24., Urine: 34
suger. Not taking fluids well; not eating so well,
In s.ike by cisternal puncture 23 cc. fairly clear
fluid removed; pressure 14 wm. bg.; 1lb cc, rarke
Davis' serum intracisternally.

kay 2: T,98 to 100; £.,90 to 100; R.24. In
B.iu, by lumber puncture 18 cc., slightly cloudy

fluida removed; 13 cc¢. serum given intras;inally.
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way 4: 1,97 to 98.6; r,90 to 100; R,=24.
rFetient not teking fluids wel., ln r.iw. by cisternai
puncture 30 ce, cloudy fluid removed; pressure zéFm.
Lg.; 10 cc. czarke Davis' serum intrecisternslly.
kay &: T1.100; #,90 to 100; X.20. Iin A.du.
by lumber purncture 20 cc very cloudy fluid removed;
pressure 22 umm, hg, No serum given., In r.l. by
lumber puncture 1ld ce, cloudy fluid removed; pressure
12 mm, hge; 10 cc. willy's concentrated serum
intracisternally.
ay 6: ratient died et 2:30 A.k,
sUT0cSY FLNDILGS

1. Suppurative basiler meningitis.

2 Cerebro-gspinal fluid block.
3. Intracreniel .ressure.
4. ilnternal hydrocephalus,

C4SE X; E. H., white female, married, age 23 yesrs.
ADWITTED: Lpril 24,1931. nOcolfsl DAY3: 18,
ONSET ANyu DUVELOrmENT:; On april 22,1931 petient
complained of nauses and meleise, OUn the 23rd
went to bed with achgy pains, none localized, and
toward evening was restless., On the 24th became
delerious anda vomited once or twice.
PINDINGS ON ENPRAKNCE: Delerium; pupils fixed to
light; neck régidity; no Lernig; knee-jerks hyper-
active, T.101.2; ¥.80; R.20. Blood count: 10,180
#.B.C. By lumber puncture 3o cc. cloudy fluid

removed; cells 18,600; intrecellulsr Gram negative



-37-
Cass X (cont,.)
digiococci on smear,
rROGRESS ANL TRE.IWENT:

April 22; T.,102; r,138; X.32, Given 15 cc.
entimeningococcie serum intraspinally, end 30 cc.
intrezvenousiy.

April 2&; 1.100,8; «,100 to 130; K. fell to
6 or 7 foliowing mor . hine gr.% and chloral hydrate
gr.90; patient cyanotic; responded to adrenalin,
atropin, snd caffein, Blood count: kb, 1054;
R.B.C. ©,640,000; W.B.C. 14,900; polys 90x.

Urine; 3 plus saslbumen, muny easts, and occesional
R.B.C. per high power field, In A.u. by lumbsar
puncture 30 cc. cloudy fluld removed; pressure

18 wm, hg.; smear showed a few orgenisms intra-
cellular; culture negative., Given 10 cc. serum
intraspinally and 30 cc. intravenously with normal
saline sodution. In F.ie by lumber puncture 32

cc. c6loudy fluid removed; no serum given; & smell
trochar was left in place as a permanent intra-
spinal drain., ratient given fluids by proctoeclysis.

April 26; 1,99 to 100.8; .90 to 120; R.20.
Given 2,000 cc. weter by proctoclysis., ratient

restless but responsive; comglains of hezdeache,
Considereble drainage from trocher.

april 27; 1.100 to 103; <, 100 to 110;

R. 20 to 36, OSpinsl fluld drcwinesge slightly bloody;
cell count 1,000, ratient given 30 cc., serum

intravenously.
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CaSi X(cont,) ena Csazk X1

april 28; 1,100 to 101; <,100; R.20,
ratient improved, rutional but slightly confused.
Urine: 3 plus albumen, meny casts, few R.B.C.

April 29; T.99 to 100.8; £.100; R.=20,
ratient brighter, no complaints., OSpinal fluid
drainage clear, cedils 140,

April 30: 1T1.99 to 100.8; 2,90 to 100; R.24.
Spincl fluid drainege clear. <Yrochar removed,

uay 4; ratient hes been running a low grade
fever arounc¢ 100, An abgcess is forming at site
of trochar drainage.

wey 7. Abscess improved under magnesium
sulphate packs.

kay 12: ratient dismissed, Wound at site of
spinal drainage not quite heasled but improving
under gilver nitrete stick. Temperature has been

normal since ay 7th,

CAsE XI: L. S., white, male, age 14 yesrs.
sDWITTED T0 LOCAL bGrlITivu; Mareh 27,1931,
ADnIiTED T0 UNIVERSITY b®WcITsL; April 25,1931,
DAYS 1N UNIVERSITY bOSrlTAal; 13. DAYS ILINESS: 44.
ONSET alND DEVELOrkEXNT: On wareh £6,1931 patient
complained of heedache, Un the 27th vomited and
hea convulsions, became stuporous, had haad
retraction, and choked dise., #as teken to a
locel hospital. lumber puncture showed increased

gpinal fluid pressure; cloudy fluid, and numerous
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intracellular diplococei on smear, Culture by
State laboratory positive for meningococecus., 36
hours after onset was given Lilly's antimeningo-
coccie serum intraspinal.y, 36 hours later was
given 30 ce, larke Davis' serum iﬁtraspinally.-
Subsequently wes given intravenous injections of
hulford's and rarke Devis' serum., The first cell
count was 23,000; the 2nd wes 1,800, This gradually
‘decreased until the last puncture (April 20th) & days
before entrance into the University hospital wes
clesr and under no pressure, During the 4 or & days
previous to entrcnce into the university Lospital

the pulse tended to rise, ~ratient hzd involuntary
urination for 2 weeks previous to entrance, and

the mentel gtate, previously clear, became characterized
by delerium and hallueinations zlternating with stupor.
On April R24th patient hed 4 convulsions and developed
a suggestion of weakness of right side of face,
ratient wes transferred to University hospital with
notation by his physician: "The response to intra-
spinel serum was quite marked for the first week;
after that nd much effect.”
PINDINGS ON ENTR.NCk: @emi-stuporous; opisthotonos;
knee-jerks slightly exaggerated; Xernig posifive.
T.101;F,120; R.18; B.Y.115/95,
rROGRESS ANC TREATWENT:

April 26,1931: T,100.4; r.100; R.20, ratient

talkative; otherwise little change.
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April 27; 1T,102.4; r£120; R.24. By lumbar
puncture 4 cc. clecr fluid removed; cells 70; no
inereased pressure; no organisms on smear.

April 28; T.,101; £.100 to 130; R.15 to &b,
Blood count: R.B.C. 4,150,000; #.B.C. 13,200; polys
7940 By cisternal puncture 20 cc. slightly cloudy
fluid removed; pressure 8 mm. hg.; cells 1,50Q,
polys 99,; very many intrascellular meningococci
3eem on SMmeer,

April 29; T.99.2 to 101l.8; r.100 to 120;

R.20 to 26, By cisternal puncture 24 cc. fairly
cleaf fluid removed; 26 ce. kulford's antimeningo-
coceie serum intrecisternally.

key 1:; T.100; r.110; R.20, General condition
improved. By cisternal puncture 25 cc. bloody
fluid removed; pressure inereased; 10 cc, Lilly's
concentrated serum intracisternally.

way.d: T.,99 to 100; £.80 to 134; R.=20.
ratient stuporous; bupils dilsted; vomited; involuntary
urination. By lumbar puncture only 2 drops of clear
fluid obtained. By cisternal puncture 16 cc. almost
clear fluid removed; pressure 9 mm, Lg.; 12 cc,
Liliy's concentrated serus intracisternally.

way 6: T.99 to 100; r.80 to 140; R.16 to 88,
ratient stuporous; given 500 ce. 10/ glucose solution
intrevenously. In A.ik. by cisternal puncture 25 cc,.
slightly cloudy fluid removed; pressure 3 mm. hg.;
cells 690, polys 987%; no organisms seen; 1O cc.

XERIXF R XEENFX XX ELE XX e KU XK Eoakn
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CxSE XI (cont.)

Lilly's concentrated serum intracisternally. In F.li.
by cisternai puncture 1lb cc. fluid removed; pressure
8 mm, ng.; no serum given., Urime: 1 4 albumen.

way 7; T.100;.%.120;to 132; R.24, Given
500 ec. 10, glucose solution intravenously. By
cisternal puncture 18 cec. turbid fluid removed;
pressure 7, mm, hg.; 1Y cc. Parke Davis' serum
intracisterneily., Bloody discharge from left ear;
examination of sar revealed nothing on account of"
bleeding obscuring the view,

way 8; T.101l.4; r.80 to 120; R.24 to O.
By cisternal puncture li¢ ce. turbid and blood tinged
fluid removed; many R.B.C., few #.B8.C.; 12 co.
rarke Davis' serum intracisternally. ratient mxm
stuporous, perspiring profusely, face flushed.
At 8:10 r,mu, patient became cyanotic and stopped
breatring but heurt beat continued., Given
strychnine gr.l/zo,and 20 cc. hypertonic glucose
and alpha lobelin 2 cec, intravenously. Breathing
recommenced; color improved. 4t 8:30 rf.iu. Tespirations
cessed; heart ceased beating. adrenaelin 2 coc.
intrzcerdielly of no avail, katient died.
AUTQPSY FIiDLNGS s
1. Suppurative basilar meningitis.
2e Cerebro-spinal fluld block at base.
Se intérnal hydrocephalus,
4, intrsceranial pressure,

b, Left suppurative otitis medis and mastoiditis
{hemolytic streptococcus idolated.)
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C4aSk X1l
B. h., white, female, sge & years.

ADnIT?ED: way 20,1831, nOSrliisl DaYS: 92,
ONSET ~NL DEVELOrkENYT: On way 22,1931 patient
developed sore thr.oet anc fever. On the 23rd was
lethargic, and 1.102. On the 24th developed neck
rigidity and restlessness, On the 2b0th increused
neck rigidity and positive Kernig and Brudzinski.
PLuDILGS ON BENTRLECE: 4,100.4; £.120; R.Z26,
Lethargic; bilateral positive Lernig and positive
Brudzinski; head retrection;®wm® no skin eruption.
FROGRESS ANy TRE.TwELT:

way 26,1931: by cisternal puncture 25 cec.
cloudy fluia removed; cells 9,800; mény Gram nega-

tive intracellular diplococci seen on smear;

pressure 20 umm, hg.; 10 cc, Lilly's concentrated
antimeningococcic serum intrecisternally.

ay 26; T.102.4. Blood count: &b, 90,
R.B.C. 4,800,000; W.B.C, 17,500; polys 68,
In A.iie by lumber puncture 15 cc. turbid fluid
removed and 10 ec. Lilly's concentrzied serum intru-
spinally,

key 27: T.104. In A.bi. by lumbar puncture
16 cc., fluid removed; Blx polys; few orgenisms
seen; 15 cc. iwulford's serum intraspinelily. In
f.u, by lumbar puncture 30 cc. fluld removed and
10 cc. Lilly's concentrated serum intraspinally,

way 28:; T.,100.2 to 98, In A.ie by cisternal

puncture 27 cc; quite clear fluid removed; 76
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CASE XII1 (cont.)

polys; no organismé geen; 15 cc, ulford's serum
intrasisternglly. In P by lumbar puncture |
30 c¢c, fluid removed, o serum given.

way 29: T.101l.4. In A.li. by cisternal
puncture 27 cc. slightly cloudy fluid removed;
20% polys; no organisms; no serum given, In <.k,
by luwmbar puncture 30 cc. reddish brown fluid
removed. Lo serum given,

way 30:; T.1028, Blood count: Ww.B.C. 14,200,
polys 68w In A.we by cisternal puncture 30 cc.
slightly cloudy fluid removed; 847 polys; rure

organisms seen intrascellularly. in r.m. by
cisternal puncture 35 cc. bright red fluid removed
and 16 cc., wulford's serum intrescisternally.

ey 31: 1.104.6, In A.lie by cisternel
puncture 50 cc, brownish fluid removed; no orgamisms
seen; 15 cc. rarke Davis' serum intracisternally,
in f.m; by lumber puncture 23 cc. xanthpchromic
fluid reméved; no serum given,

June 1; T.,104 to 105.8, In &.l. by cisternal
puncture 3. cc, fluld removed; polys 88p; no
orgaenisms geen; 1& ce, wulford's serum intracisternally.‘
At 4 r.iue by lumbar puncture 40 ce. very cloudy
fiuid removed; © ce., Lilly's concentrated serum
intraspinally., At 10:30 r.iu, tempersture reached

10,8 with £.148; patient distended and rigid,.
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CASE XII (cont.)

By cisternal puncture 30 cc. cloudy fluid removed

and 15 cc. wulford's serum intracisternally.
ratient given 900 ce. normal saline solution by
hypodermoclysis.,

June 2; T1.102 to 100.8. Blood count: #.B.C,
18,000, polys 78w, In A.le by cisternal puncture
30 cc. very cloudy fiuid removed; cells 2,520,
polys 92p; a few organisms éeen; 15 cc. wulford's
serum intrescisternally., in <.w. by cisternal g
puncture 30 e¢c¢. cloudy fluia removed anc 1b cc.
serum intracisternally.

June 3: T.100.8 to 104. At 1 A.w. patient
was stuporous, temperature 105.8, pulse irregular,
Cisternel puncture was done removing 45 ce. fluid
under high pressure; 16 cc. serum intrecisternally.
At 10 A.wme. by cisternal puncture 40 ce. turbid
fluid removed; polys 82%; no organisms seen; 1O ae.
kiulford's serum intrccisternally., In i&.u. by
cisternal puncturc 20 cc. cloudy fluid removed;

10 cc. 4Lilly's concentreted serum intracisternally.

June 4: T.1l04. In aA.i. by cisternal puncture
30 cc. yellow fluid removed; poliys 94,.; a few
orgenisms seen; culture negative; 156 cc. rarke Lavis'
gerum intrecisternally. in f.ike by cisternal
puncture 256 cc., cloudy fluid removed; 10 ce. Lilly's
concentrated seruw intracisternally.

June b; 1.,103.6, In A.m. by cisternal

puncture £& cc. clear fluid removed; polys 97p; a
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CasSE LI1 (ocont,.)

few organisms seen; 15 cc. wulford's serum intra-
cisternally., In r.m. by cisternal puncture 30 ce.

yeliow fluid removed; 15 cc., rarke Lavis' serum
intracisternally,

June 6: T.103 to 98.6, Nasal feeding resorted
to (and continued throughout hospital stay). 1n
Al iy by cisternal puncture 30 cc. yellow fluid removed;
cells 60; polys60wx; no organisms seen; 15 cc. =
kulford's serum intracisternally, in x.i. by
cisternal puncture 35 cc. clear fluid removed;

15 cec. carke Lavis' serum intracisternally.

June 7; T.99.6, In A.l. by cisternal
puncture 53 cc. clear yellow fluid removed; polys
747; no organ.sms seen; 1lb ce. rarke Lavis' serum
intracisternaliy, In <., by cisternal puncture
42 oc. clear yellow fluid removed; 15 cc. rarke
Davis' serum intrecisternally.

June 8: T.97 to 101l.6. In A, by cisternal
runcture 49 cc. clear yeilow fluid removed; polys
£8,.; no organisms seen; 10 cec. .illy's concentrated

serum intrecisternally. 5lood count: W.B.C. 9,100,
in r.wm, by lumbar puncture 32 ce., almost colorless
fluid removed; 10 cc. Lilly's concentrated serum
intraspinally.

June 24: 1. has ranged between 99 end 101
till June 17th when 1t began to range arouna 103,
Laily lumber puncetures hawe been made since the

17th draining between 40 and 80 cc. clear fluid
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Cask XII leont.)

each time; no organisms seen; onecephalogram done
today, replacing 140 cc. clecr fluic with sn equal
emount of eir, Report: "iZncephalogram shows
merked internal hgdrocephalus with obliteration of
subarachnoid spaces anterior to the interpeduncular
cistern.”™

July 1: T. approaching normal. Daily lumber
punctures heve been made draining an average of
£0 ce, fluid daily. Symptoms of hydrocephalus
continue.

July 10: T. rose to 104. By lumber puncturec
20 cc, cloudy fluld removed; cells 2,7b60; pressure
21 mm, hg.; culture and smezr positive for staphylo-
coccus aureus, <ratient put on supportive treatment
and deily spiral dreinage.

July 16: 1T high and irregular., Spinal fluid
clear today, but smear shows staphylococcus aureus
(last positive report)

July 31: T. dropped to normel (remained
normal till dismissed).

august 2b: Frequent lumbar punctures have
been done during the past month., <+Iressure nowis
reduced close to normel; fluid clear. Ilieurological
end mental status unimproved. ratient dismissed to

the County hospital.
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Ciask {LI11
L, G., white,male,age 2 years.
ADmITTED: May 26,1931, oWilliu DAYS: 21,
ONSLT ALD DEVELOrkENT: On kay 23,1931 patient
beoamé@ll with vomitirg, fever,and sore throat.
Ko previous illness, (io further details of develap~-
ment were available, )
FINDINGS ON ENTRANCE: Lethergy; moderate neck
rigidity and 8light head retrection; hesdache;
suggestive bilateral ierhig; meculer skin eruption
over the extremities, 1,102.6; £,120; R, 28,
Urine: 24 albumen, 24 acetone, 24/ diecetic acid, and
oceasional W.B.C. per high power field. Blood
count: kb, 88%; R.B.C. 4,830,000; W.B.C. 34,000;
rolys BOj. »
PROGRESS AND TREATMBNT:
kay 26: 1,101; £,.120; R.22, vBy lumbar
puncture 1@00. turbid fluid removed; pressure 30
mm, Lg.; cells 900 (?); Gram negative intracellular
diplococci geen in smeer; 10 ce, Lilly's concen-
trated amtimeningococecie serum given intraspinally.
hay 27: T.102 to 103.44 Blood count: #.B.C.
13,150; polys 46,., eosins 1l4%. In A.k, by cisternel
puncture 50 ce. fluid removed; polys 95%; no =
organisms seen; 15 cec., kulford's serum intrgcisternally.
In k.M. by lumbar puncture 30 cec. fluid removed;

10 cc. Lilly's concentrated serum intraspinelly.
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CiSE XI1II (cont.)

sy 28: 1.102 to 98.6.; ratient clingcally
improved. 4in A.w. by cisternal puncture 37 cc.
slightly cloudy fluid removed; pressure less; 84p
polys; no orgenisms seen; 15 cc, wulford's serum
intracisternaliy. - In r.x. by lumber puncture 26 occ.
fluid removed; no serum given.

ey 29; T.98.6 to 101.6, In aA,u, by cisternal
puncture 25 ce. slightly cioudy fluid removed; cells
fewer; polys Bbpx; no orgenisms seen; no serum given.
In r.iw. by lumbar puncture 18 cC. fairly clear fluid
removed; no serum given,

way 30: T.98,6 to 99.6, In A.ik. by cisternal
puncture 45 cc., feirly clear fluid removed; polys
734%; no organisms seen, In r.k. by lumbar puncture
8 ec., slightly colored fluid removed; no serum given,

mey 31; (T.r.:.e flat from here on for rest of
hospital stay.) In A.,ik, by eisterhal puncture 20 co.
clear fluid removed; polys 7l,; no organisms seen,

In r.m. by lumbar puncture 38 cc., yellow fluid removed.
Ho serum given.

June 1l: In A.u. by cisternal puncture 20 cec.
fluid removed; polys 90p; no organisms seen. In r.i.
by lumbar puncture 15 cc. cleer fluid removed,

June 2: DBy ocisternal puncture 10 cc. clear
fluid removed; cells 40; 64» polys; no organisms seen,

June 3: By cisternal puncture 10 cc. ce¢lear fluid
removed; polys Zlp; no organisms seen,

June 4: Nose and throat cultures positive for
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CASE XIIl (cont.) and CASE XIV

meningococei.

June 6: By lumbar puncture 30 ec. clear fluid
removed; no pus cells; no organisms seen,

June 9:; Nose eniture posisdive for meningococcus.
ihroat culture negative for meningococcus.

June 13: Nose and throat cultures positive for
meningococcus.

June 14: Fratient dismissed. Condition good.

Cask XIV

D.S., white, female, age 8 years.

ADMITTEyL:; September 8,1931. BOS-ITAL LAYS: 11,
ONSET AND D&EVELOriwihT:; Patient hed been ill for 8
weeks previous to entrance with vomiting and anoreiia.
On Sept.8 became listless, erying, and had stiff-

ness of neck, head retraction, and vomiting.

PINDINLGS ON ENTRANCE: ©Neck and back rigidity; heed
retracted; cries out in sleep; eries when neck is
flexed; no bulging of anterior fontenelie; reflexes
hyperactive; Kernig negative; 1.102.6,

FROGRESS AND TREATMELT:

Sept.9: T.101.4. wacular eruption over back.
sarked strabismus at times., .iumbar and cisternel punc-
tures attempted, but no fluid obtained, 5tarted on
aspirin gr. 1 gq. hour.

3 Sept.10; [,i01l., Vomited once, Condition unchanged.

Sept.il: T.101.2. Vomited repestedly.

Sept.l2: .101.8 to 98.6. Developed involun-

tary jerkings. Vomited repeatedly. <ferspirdng pro-
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CiSi XIV {(cont.) and CaSL XV

fusely.

Sept.1ld: T.102.,2., Lumbar puncture attempted;
no fluid obtained. Uo change in condition.

Sept,14: 1T.10l1l.2. Cisternal puncture attempted;
no fluid obteined., By ventricular puncture 15 éc.
thick cloudy fluid removed; celis 1,280; smear
showed meningococci; culture negative for meningococcus.
Given 10 cc. Lilly's concenteated antimeningococcie
serum intraventricularly.

Sept.l1o: 1T.101.8., Lo change in general condi-
tion, By ventricular. puncture 1o cc. purulent fluid
removed; 10 cc., rarke Davis' serum intraventricularly.

Sept.16: T.102,4. Blood count: bb. 904,

R.B.C. 4,56.0,000; #.B.C. 16,300; polys 73w. DBy ven-
tricular punéture 15 cc. pesle straw-colored fluid
remoied; 10 cc. uilly's concentrated serum intra-
ventriculariy.

Sépt.l7; 1.101.8, 3By ventricular puncture
16 cc. yellow cloudy fluid removed; 10 cc. tarke
Davis' serum intraventricularly.

Sept.18:; T,101.6. At 10:30 A.i., patient became
cyanotic and respirations and heesrt beat ceased.

No autopsy secured.

Cask XV
Lo Ges, white, female, age 14 years.
ADRKITYLED: Nov.21,1931 at 11:456 r.e. LOSPLIAL DAYS: 21,

OMSET ARD DEVoLOsruwENT:; On Hov.1l9 patient awoke at
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CASE-XV (ocont,)

4 A ., crying , had a chill, nausea &nd vomiting,
and headache, 1., reached 1i06. Leafness developed
in r.4. On Nov.20th a blotchy skin eruption appeared 7
over the body.

FINDINGS ON oNTRANCn: ~srostration; heai retraction
and pain on flexion of neck; macular dkin eruption
disappearin‘g on pressure; throat congested; eyes x
react sluggishly to light and accoffpdation; pulse
thready; KLernig not demonstrable., T1.103.4; r.110;
ReR243 +.B.C. 28,800,

FROGRESS AND TREATKRENT:

Bov.22: 1.104; £,90 to 100. &t 1 Aew. by lum-
‘bar puncture 30 cc. cloudy fiuid removed; cells 490¢7);
no orgaﬁisms seen on smear; 20 cc, Lederle's anti-
meningococcic serum intraespinally and 10 c¢c. intra-
venously. 4t 10:30 s,w., by lumbar puncture 30cc.
cloudy yeliow fluid removed; 20 cc., LuLederle's serum
intraspinally and 10 cc. intravenously. Blood cul-
ture negative for meningococcus. 4t 8 r.,l., by cis-
ternal puncture 30 cc. cloudy fluid removeu; 22 cc.
rarke vavis' sgserum intracisfernally and 8 cc, intra-
muscularly.,

Nov.23: T.103; £,90 to 110. In A.l. by lumbar
puncture 30 cc. turbid fluid removed; cells 9,400;
intracellular Gram negative diplococci seen on sumear;
20 cc., rarke Lavis' serum intraspinally and 10 cc.
intravenously. In r.i. by lumbar puncture 30 cc.

cloudy fluid removed; cells 11,200; no organisus
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CASE XV (cont.)

seen; 10 cc. Lilly's concentrated serum intraspinally.

Nov.24: T.10%Z,8:

£,90 to 120. In aA.k: by lum-
ber puncture 30 cc. turbid fluid removed; cells
10,400; no orgsnisms seen; no serum given, ~satient
given 100 cc 50% glucose solution intravenously,

In r.w. by lumbar puncture 20 cc. cloudy fluid re-~
moved; cells 8,600;ino organisms seen; 10 cc. iilly's
sencentrated serum intraspinally.

£,80 to 100. In Aeiu.
by lumbar puncture 45 ce. cloudy fluid removed; cells
6,400, no orgenisms seen; no serum given, In 2elue

by lumbar puncture 60 cc. cloudy fluid removed; cells
4,700; no organisms seen; no serum gdven. Lotation
by Ir.J.J.Xeegan: "ratient definitely improved. No
complaint this evening of headache. Neck only mode-
rately stiff. Can turn over in bed. Lo meningococci
in fluid for several days. Recommend complete spinal
drainage every 12 hours until cell count under 500.
No more serum unless cell count rises or memingococeci
found. See no advantage in cisternal drainage as
long>as free spinal flow is obtained.”

Hov.26: 1T1.99.6 to 102.8; r.80 to 160. leveloped
articarial eruption with itching, restlessness, dis-
comfort, and rise in temperature. In 4.w. by lumbar
puncture 70 ecc. cloudy fluid removed; cells 3,800;
no organisms seen; 30 cc. rarke Lavis' serum intea-
gspinelly. In r.uw. by lumbar puncture 65 cc. cloudy

fiuid removed; cells 4,100; no organisms seen; no
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serum given.

Kov,27; 1,100 to 103.6; £.110 to 140,

Urine; 24 albumen. Blood count: &b, 78%; R.B.C.
3,900,000; #,B.C. 18,400; polys 874%., In A.iu. by
lumbar puncture 50 cc. cloudy fluid removed; no
orgenisms seen. In r,i. by lumbar puncture 50 co.
cloudy #fluid removed; cells 4,900; no orgenisms seen.

Nov.28: T.100 to 102; £.90 to 120. in AL,
by lumbar puncture 40 ec. slightly celoudy fluid re-
moved; cells 1,000; no organisms seen. In r.u. by
lumbar puncture 4¢& cc. slightly cloudy fluid removed;
cells 860; no organisms seen.

Bov.29: T.100 to 102; r£,90 to 140. in A.wm. by
lumber puncture 40 cc., clear fluid removed; cells
400; no. organisms seen, lNotation by Dr.Jd+J.Keegan:
"ratient has had considerable serum reaction, begin-
nipg 11-26-31, with coincident rise in temperature,
discomfort, restléssness, itohing, and urticarial
xeEEtigx eruption., This is subsiding today. @#ould
suspect delayed improvement due largely to serum
reaction rather than to infection.”

Nov,30: T.99; £.,90., By lumbar puncture 30 cec.
clear fluid removed; cells 100,

Jec.l; (T.f.R. normal throughout rest of hospi-
tal stay.)

Deec.7: Urinalysis negative., ratient gaining
strenghbh steadily. Still totally deaf. liose and

1



CASE XV (cont.)

throat cultures positive for meningococcus.

Dec.12:; Noge and throat cultures still positive
for meningococci, but avirulent strains (7).
Residual complete bilateral deafness. <atient

dismissed.
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