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No attempt will be made in this report to review the extensive 
literature on pneumococcic meningitis. Suffice it to say that prior to 
the advent of chemotherapy there were no recoveries from this condition, 
in spite of desperate attempts to control the disease by early and com-
plete operations on the mastoid, with extensive exposure of the dura 
and repeated or continuous drainage of the spinal fluid. Since the use 
of the sulfonamide drugs, especially in conjunction with the type-
specific antipneumococcic serum, numerous recoveries have been 
reported. 

C A S E R E P O R T S 

The first of these two cases was a typical Type III pneumococcic 
infection in the ear, with subsequent meningitis. The second case was a 
Type I pneumococcic meningitis which developed suddenly from an 
otitis media without mastoid involvement. Chemotherapy and the 
type-specific antipneumococcic serum were used in both cases. In the 
first case the mastoid was operated upon late in the treatment to pre-
vent a recurrence. In the second case, surgery was unnecessary. Both 
patients recovered completely and have had no further complications. 

Case 7: A white m a n , 62 years o f age, was admit ted to the hospital in August , 1938, 
in a semistuporous cond i t i on . T h r e e months previously , in M a y , he h a d h a d an acute 
infect ion of the u p p e r respiratory tract, wi th a temperature o f 100 to 101" F., headache , 
a n d a right otalgia . A week after the onset there was a d ischarge f r o m the right ear for 
a b o u t twenty - f our hours. H e gradual ly felt better a n d was ab le to d o some work , but he 
cont inued to have a temperature o f 100° F, a n d a headache . H e felt m u c h better dur ing 
the f o l l owing month . H o w e v e r , a b o u t the m i d d l e o f July , the headaches b e c a m e m o r e 
severe. H e h a d s o m e r ight otalgia at all t imes dur ing this per iod . Thirty -s ix hours before 
admission to the hospital he went to b e d with increased otalgia , headache , and general 
malaise. H e b e c a m e very drowsy . O n the m o r n i n g o f admission to the hospital he 
vomit ted several times, a n d it was noted that his neck was r ig id . 

Examinat i on revealed a w e l l - d e v e l o p e d , e lderly m a n in a semistuporous condi t ion . 
T h e skin and m u c o u s m e m b r a n e s were dry a n d the t ongue was coated . T h e pupils, 
w h i c h were very small as the result o f a previous administrat ion of m o r p h i n e , were 
regular and equal , and reacted sluggishly. T h e extra -ocu lar m o v e m e n t s were normal 
and there was n o nystagmus. T h e left ear was normal . T h e r ight external audi tory canal 
and d r u m were d isco lored f r o m the previous use of some type o f ear drops . T h e r e was 
n o pus in the r ight canal . T h e r ight ear d r u m was intact , b u t was thickened and h a d 
lost its lustre. It h a d a dirty grey a p p e a r a n c e and showed some fulness. T h e r e was no 
inject ion. N o e d e m a nor tenderness was present over the right masto id . T h e chest was 
of the emphysematous type. T h e heart , lungs a n d a b d o m e n w e r e normal . A l l of the 
cranial nerves were intact. T h e b i ceps reflexes were active and the patel lar reflexes were 
very sluggish, the left being more active than the right. T h e r e was a two-p lus B r u d -
zinski's sign, a one-p lus Kernig ' s sign, and a plus-minus Babinski reflex on the left. 
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T h e temperature was 101.8° F. S o o n after admiss ion , however , it rose to 103.2° F. 
R o e n t g e n o g r a m s s h o w e d bo th masto ids to be o f the small cel led type. T h e left masto id 
was n o r m a l . T h e right masto id was qu i te c l o u d y , b u t showed n o e v i d e n c e o f destruct ion 
of b o n e . (F ig . 1.) Both petrous tips w e r e w i thout ce l lular content . T h e paranasal sinuses 
w e r e n o r m a l . L u m b a r punc ture o b t a i n e d c l o u d y spinal fluid u n d e r a pressure o f 250 
m m . o f water . T h e pressure rose to 300 m m . o n d e e p j u g u l a r compress i on , and fell to 
120 m m . after the w i t h d r a w a l of 10 c c . o f spinal fluid. T h e fluid c o n t a i n e d 1,420 cells, 
most o f w h i c h were p o l y m o r p h o n u c l e a r leukocytes . Cul ture of the spinal fluid y ie lded a 
T y p e I I I p n e u m o c o c c u s . Su l fan i lamide and s o d i u m b i c a r b o n a t e w e r e g iven b y m o u t h , 
a n d 20 ,000 units of T y p e I I I a n t i p n e u m o c o c c i c rabb i t serum were adminis tered intra -
venous ly after careful ly testing for sensitivity wi th skin and con junc t iva l tests, and b y 
in jec t ing small quantit ies subcutaneous ly . A m y r i n g o t o m y was d o n e on the r ight d r u m 
and a small a m o u n t of thick, tenaceous m u c o p u s was ob ta ined . B l o o d cultures were 
negat ive , as were W a s s e r m a n n and K a h n tests of the b l o o d . 

O n the fourth d a y after admiss ion , the temperature was n o r m a l and he was m e n -
tally alert. T h e spinal fluid c o n t a i n e d 160 p o l y m o r p h o n u c l e a r leukocytes , and culture 
of the f lu id was negative . O n the seventh d a y the h e a d a c h e and r ig idity of the neck 
d i sappeared . F r o m the fourth to the e leventh d a y the pat ient had to b e catheter ized 
because of b ladder retention. O n the twel f th d a y , the spinal fluid c o n t a i n e d o n l y 8 cells 
and the pressure was n o r m a l . 

FIGURE 1 (Case 1): Roentgenogram of right mastoid. 
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T h e r ight ear dra ined f o r o n l y a f e w days after the m y r i n g o t o m y , a n d at no t ime 
was there a n y e d e m a or tenderness over the masto id . A u d i o g r a m s s h o w e d n o r m a l h e a r -
ing on the left side, a n d the r ight curve was a b o u t 10 d b b e l o w the left. B o n e c o n d u c t i o n 
was p r o l o n g e d . T h e W e b e r test w a s referred to the right ear. R i n n e ' s test was negative 
o n the r ight and posit ive o n the left. Progress r o e n t g e n o g r a m s o f the masto id showed 
cont inued c loudiness o f the cells, and it was felt unwise to d i s charge the pat ient wi thout 
c learing u p the p r i m a r y f o cus of the meningit is . A c c o r d i n g l y , o n the twenty - se cond d a y 
in the hospital , a s imple m a s t o i d o p e r a t i o n was d o n e o n the r ight side. H e was d is -
charged fourteen days later. N o destruct ion of b o n e was f o u n d at the t ime of operat ion , 
b u t the a n t r u m conta ined th ick m u c o p u s , a n d the cells w e r e c o m p l e t e l y filled with 
th ickened m e m b r a n e . Cultures taken f r o m the masto id were negat ive . 

Determinat i ons o f the su l fan i lamide c oncent ra t i on in the b l o o d s h o w e d 14.7 m g . 
per 100 c c . o n the second d a y , 13.1 m g . o n the fourth , 9.2 m g . o n the sixth, 8.5 m g . on 
the e ighth, 7 .7 m g . o n the tenth a n d e leventh , and 5.0 o n the twelfth d a y , at w h i c h t ime 
the d r u g was d i scont inued . Determinat i ons of the red a n d w h i t e cells o f the b l o o d and 
h e m o g l o b i n c ontent w e r e m a d e every o ther d a y . T h e red cel l c o u n t r e m a i n e d at 
4 ,250 ,000 o r m o r e , and the w h i t e cel l c o u n t r a n g e d f r o m 13,350 to 6 ,000. T h e h e m o -
g l o b i n was 65 per cent the first d a y , a n d r a n g e d f r o m there t o 84 per cent . 

E q u a l a m o u n t s o f su l fan i lamide a n d s o d i u m b i c a r b o n a t e w e r e g iven throughout 
the p e r i o d o f m e d i c a t i o n . O n the first d a y 30 grains each w e r e g iven o n a d m i t t a n c e and 
at 2 : 0 0 p . m . , 60 grains at 6 : 0 0 p . m . , 30 grains at 10 :00 p . m . , and 15 grains at 12 m i d -
night . F o l l o w i n g the ten o ' c l o c k dosage the pat ient h a d an emesis of 90 cc . T h e r e f o r e , he 
d i d not retain all o f the 135 grains g iven the first d a y . O n the se cond d a y 15 grains were 
g iven every t w o hours unti l 2 : 0 0 p . m . , and then 20 grains at 8 : 0 0 p . m . , total ing 125 
grains. O n the third , f our th a n d fifth days he rece ived 20 grains every six hours , total ing 
80 grains a d a y . O n the s ixth d a y 55 grains were g iven , a n d 30 grains w e r e g iven in 
d i v i d e d doses o n e a c h of the seventh and e ighth days. O n the n inth , tenth and eleventh 
days, 15 grains a d a y w e r e administered . T h e total a m o u n t of su l fani lamide received 
dur ing the e leven days was 660 grains, o f w h i c h less than 30 grains w e r e lost b y emesis. 

T h i s case was treated b e f o r e the rout ine of a large initial dose f o l l o w e d b y regular 
smaller doses every f o u r hours had been established. 

Comment: This case was the first in our experience to recover from 
an otitic pneumococcic meningitis. The infection was typical of Type III 
pneumococcus. The original infection in the ear occurred three months 
prior to the onset of the meningitis. It was felt that his only salvation lay 
in the use of chemotherapy, and as soon as the infecting organism was 
definitely identified, the type-specific rabbit serum was administered. 
The operation on the mastoid was delayed because it was felt that it 
would be futile unless the chemotherapy was effective. He responded so 
well to the use of chemotherapy that operation was withheld until com-
plete recovery from the meningitis occurred, and then it was done only 
to prevent a possible recurrencc. 

Case 2: A 13 year o ld whi te girl was a d m i t t e d to the hospital in February , 1941, in 
c o m a . E leven days be fore admiss ion , d u r i n g the course of a c o l d in the head , an acute 
otitis m e d i a d e v e l o p e d o n the left side. T h i s ruptured spontaneous ly , and the dra inage 
seemed a d e q u a t e to the at tending phys ic ian . Five days b e f o r e admiss ion to the hospital 
15 grains o f su l fani lamide w a s g iven , followed b y 5 grains every f o u r hours. Th is was 
d i s cont inued after t w o days , h o w e v e r , because o f nausea. T h e temperature r emained 
n o r m a l and e x c e p t f or the o tor rhea , she was qui te wel l unti l 5 p . m . o f the d a y preced ing 
admiss ion, w h e n a left fac ia l paralysis o c c u r r e d , wi th h e a d a c h e a n d pa in in the neck, 
a c c o m p a n i e d b y a s u d d e n rise in the temperature . A t 8 : 0 0 p . m . the neck was r igid and 
she g radua l ly b e c a m e less responsive . 
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E x a m i n a t i o n revea led a grave ly ill girl in c o m a . T h e neck was r igid , part ial ly e x -
tended , and held to the left. T h e r e was a c o n j u g a t e dev iat ion o f the eyes to the left, 
associated wi th a spontaneous hor izonta l nystagmus to the left. A per ipheral type of 
facial paralysis was present o n the left. T h e reflexes were h y p o a c t i v e and Babinski 's 
ref lex was absent. S h e cr ied out w h e n m o v e d . T h e left external aud i tory canal c o n t a i n e d 
a b l o o d y , purulent d i s charge . T h e left d r u m was dul l , in jected , and bu lg ing . T h e r e was 
n o tenderness or e d e m a over the left masto id and r o e n t g e n o g r a m s s h o w e d a n o r m a l 
petrous tip and n o r m a l masto id cells. T h e r ight ear d r u m a n d cana l were n o r m a l . The 
nasal passages were c lean and clear. T h e tongue w a s moist a n d the p h a r y n x w a s m o d -
erately in jected. T h e anter ior cervica l g lands were p a l p a b l e bi lateral ly . T h e chest 
showed equa l expans ion a n d the lungs w e r e c lear to percuss ion and auscultat ion . T h e 
heart was not en larged , the r h y t h m was regular , and there w e r e no m u r m u r s . E x c c p t 
f or b l a d d e r dullness f r o m the symphysis to the umbi l i cus , a b d o m i n a l examinat i on was 
negative . T h e t emperature w a s 102.6° F. , the pulse rate 100, the respirations 25, and the 
b l o o d pressure 110 m m . systolic, 70 m m . diasto l ic . O n l u m b a r puncture the spinal f luid 
pressure was 200 m m . o f water . I t rose to 350 m m . o n left j u g u l a r compress i on , t o 340 
m m . on right j u g u l a r compress i on , and to 550 m m . o n bi lateral c ompress i on . T h e 
pressure fell to 115 m m . after the r e m o v a l o f 10 cc . o f c l o u d y , g round -g lass appear ing 
spinal fluid. T h e fluid c o n t a i n e d 4 ,000 whi te b l o o d cells, w i th 90 per cent p o l y -
m o r p h o n u c l e a r leukocytes , a trace o f g l obu l in , and 320 m g . o f prote in . Cultures o f the 
spinal fluid and of pus f r o m the left ear p r o d u c e d T y p e I p n e u m o c o c c i . A cul ture o f the 
b l o o d was sterile. 

A left m y r i n g o t o m y w a s d o n e on the first d a y ( F e b r u a r y 6) and 3 g rams o f sul -
fapyr id ine were g iven intravenously , f o l l o w e d b y 1500 c c . o f 5 per cent g lucose solution. 
O n the f o l l owing m o r n i n g the report of the cul ture was rece ived , and 100,000 units of 
T y p e I a n t i p n e u m o c o c c i c rabi t serum was administered intravenously after first test-
ing for sensitivity. Fluids w e r e g iven through a nasal f eed ing tube . F r o m the second to 
the sixth days she rece ived an initial dose o f 2 g rams of sul fapyr id ine , a n d 1 g r a m every 

F E B . 1941- 6 7 8 9 10 I I 12 13 14 15 JG i i 1 . • 1 1 1 1 

1 0 7 . 6 -
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9 8 . 6 -
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KIUUBU 2 (Case 2 ) : Temperature chart. 
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f our hours t h r o u g h the tube . S h e w a s g iven 3.5 g rams of su l fapyr id ine intravenously o n 
the third d a y , f o l l o w e d b y a transfusion o f 500 cc . o f b l o o d . O n this d a y the temperature 
b e c a m e n o r m a l (Fig . 2 ) , and r e m a i n e d n o r m a l dur ing the rest o f the p e r i o d o f h o s -
pital izat ion. T h e c o n j u g a t e d e v i a t i o n of the eyes d i sappeared a n d the m o v e m e n t s of 
the eyes w e r e free. T h e r ig id i ty of the neck b e c a m e less and her c ry was m o r e n o r m a l . 
A t t imes she s h o w e d s o m e response to quest ioning . F o u r days after admiss ion to the 
hospital she w a s ful ly consc ious a n d there was pract i ca l ly n o r ig id i ty of the neck nor 
facial paralysis. She w o u l d n o t p e r m i t r e m o v a l of the nasal f eed ing tube because she 
t h o u g h t that she w o u l d b e u n a b l e to swal low. She agreed to its r e m o v a l o n the f o l l o w i n g 
d a y , h o w e v e r , (February 11) . A t this t ime the ear was d r y a n d she was free f r o m s y m p -
toms. Seven days after admiss ion the spinal fluid showed 200 whi te b l o o d cells, w h i c h 
w e r e chief ly l y m p h o c y t e s , a n d 95 m g . prote in . Smears and cultures were negative for 
organisms. She was g iven a soft d iet o n this d a y . R o e n t g e n o g r a m s o f the masto id o n the 
ninth d a y w e r e n o r m a l . She w a s a l l o w e d out of b e d the f o l l o w i n g d a y and was d is -
c h a r g e d f r o m the hospital o n F e b r u a r y 16, ten days after admiss ion to the hospital . 

Determinat i ons o f the b l o o d sul fapyridine concentra t i on s h o w e d 1.2 m g . per 100 cc-
the second d a y , 3.0 on the third d a y , 2 .7 the fifth, and 2.5 m g . the sixth d a y . O n F e b r u -
ary 7 the red b l o o d cells n u m b e r e d 3 ,790 ,000 ; the whi te b l o o d cells, 12 ,900 ; and the 
h e m o g l o b i n was 61 per cent . F ive days later the red b l o o d cells n u m b e r e d 5 ,000 ,000 ; 
the whi te b l o o d cells, 6 ,050 ; a n d the h e m o g l o b i n was 84 per cent . W a s s e r m a n n and 
K a h n tests of the b l o o d were negat ive . T h e total dosage of sul fapyr id ine was 486 grains 
b y m o u t h and intravenously . 

Comment: This case represents a truly miraculous recovery accom-
plished by the use of serum and chemotherapy. When admitted to the 
hospital the patient was in a deep coma, with full-blown meningitis 
and organisms in the spinal fluid. The conjugate deviation of the eyes 
suggested involvement of the brain stem and was a grave prognostic 
sign. The infection had bypassed the mastoid and had entered directly 
into the meninges from the tympanum. The facial nerve probably was 
involved in the tympanum itself. In spite of this desperate picture, she 
responded to treatment and was discharged from the hospital ten days 
after admission, completely recovered from the meningitis, facial 
paralysis, and the infection in the ear. Before the patient was dis-
charged, a second roentgenogram was taken of the mastoid to make 
sure that no involvement had occurred which might act as a focus 
for future complications. 

A myringotomy was the only surgical procedure. Before the advent 
of the sulfonamide drugs and the type-specific antipneumococcic serum, 
the accepted method of treatment was an immediate operation on the 
mastoid, regardless of negative roentgenograms. Had this procedure 
been followed, in all probability this girl would not have recovered. 

D I S C U S S I O N 

Two cases obviously form an inadequate basis on which to draw 
conclusions. It would seem, however, that early identification of the 
infecting organism, followed immediately by the use of the type-
specific serum and the appropriate sulfonamide preparation given to 
near the limit of tolerance, form a rational basis of treatment. Immedi-
ate mastoid surgery, therefore, would no longer seem necessary. 
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