
MED ICAL GRAND ROUNDS 

Par kl an d Memoria l Hosp ita l 
November 16, 1962 

Evaluati on of Sp ina! F lu "d in !!A sept ic~ Menin g it is 

cASE #I ~  

Thi s 48-year-old  ma le la borer was in good hea l th excep t f or mi ld chronic 
coug h, and developed heada che and dizz iness one day pri or t o admis~ion. On ~he even
in g of a dm iss i on he was obse r ved to abrupt ly stop speech, s tar e bl an k ly for a moment, 
th en de elop a bri e f gran d ma l se iz ur e. He was brough t to the EOR, whe r e an oth er 
se izure was obse rv ed. Admiss ion ph ys ica l examina ti on rev ealed posticta l s tupor which 
g ~v e way t o menta l clarity aft e r 20 to 30 mi nut es . Tempera t ur e 100° , BP I 15/80 , P 75 
and R !8. Ne ck was supple, ENT exa m negat ive and fun di norma l . Neurol og ica l exa m was 
com~ l e t el y nor ma l , as wer e hear t , lungs and dbdomen. Admiss ion WBC was 20, 000 with 
9afo ~ ::>l y s . CSF exam revea led OP 16 em ., 28 mononuclear cel ls, protein of 50 and glu~ 
cose of 92 . Bact eria l smear a nd cu l t ur e of the f lu id wer e negative. Blood and CSF 
Wasserman reacti ons were nega tive. 

Diff e r entia! d ia gnos is on a dmiss i on in c luded brain tumor, br ain abscess, subdura l 
hemat oma an d a sep ti c men in gi t is, and a cour se of expectant obs e rvati on was elec t ed . 
The next 48 hours we r e ma r ked by varyin g sensorium an d int ermitt ent bri ef se i zu r es. On 
th e 3rd hospi ta l da y he became comatose and had ma r ked nucha l r ig idity wi t hou t loca l 
izi g r, ur olog ical s igns. Repea t CSF exam r evea led pressure of 28 em., 1700 WBC ( 9o% 
PMN), prot e i n 546 mg . an d gl ucos e 9 mg.% wit h b lood sugar of 100 . Smea r of CSF r e
vea led gra m-pos iti ve d ip lococc i an d cu l t ure was u l ti mat ely pos itiv e . 

Large doses of penici! I in and s t er oids were in s tit uted and by th e 3 r d da y of 
t he ra py, t he pati ent was luc id and a febri le . CSF exa m on th e 7 t h day r evea led 300 WBC 
(60% monos , prot e in 92, su gar 50; smear an d cu lt ur e we r e negative . X- rays of skull , 
mas t o ids an d s inuses fa! led t o r·eveal lesion pred isposi ng t o in f ec ti on. He was well 
when d !schar Qed on t he 15th day. 

CASE #2g   

Thi s 39- . ear-o ld  was we ll until 2 weeks prior to admiss i on wh e n she de
Veloped va gue ma lai se . A week lat er she noted du! I occip i ta l and t empora l heada ches 
Wh i ch lnltla l! y r esponded t o ASA. Two day s pri or t o admission he re her heada ch e b e~ 
came quit e sever e and she no t ed f ever f or t he fir s t ti me. She was hos pita l iz ed in 
anothe r c it y and was g iv en peni ci I I in 400 TU q4h an d an unknown a mount of c h loramp hen
ico l over a 36-hour pe ri od. Because of persis t ence of symptoms on this r eg imen. she 
Was r e f e rr ed to . 

Admi ss ion physi ca l exam r evealed t emper ature of 102°, BP 140/88, P 82 , R 14. ENT 
exam wa s normal. Th er e was no papi I !edema . Ex cep t for moderat e nuchal ri g idi ty, 
there was no neurol og ica l a bnormality. The lu n g ~, hea - t a nd abdomen we r e nega t iv e. 

Adm iss ion WBC was 15,000 wi th 65 segme nt ed forms. CSF exa m r evea led a ~onon u
Ci ear pleocytosis. nor ma l sugar. modes tl y increased prot e in and negative bact e r ia l 
smea r . 
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i t wa s f e lt 'rr.at the pat i::nt mos t li kel y had '~a sep ti c11 men in g iti s with pcr+ ial l y 
treated bact eria l me in g itis be in g a worrisome poss i bi I ity . She was p laced on sup
portive care and seemed t o gra dua ll y i mp i~ov e . A repeat CSF exam inat' on on t·he 4th 
nosp ital day r evealed ; sligh ·j- d iminuti on in cell couni· without s i gnificant ch::mge in 
0 rher resp ect s . The admissi on CSF had bee found steri le . s o the pat l ent was cont in
ued on supporti e tr ea tmen t . 

On the[- · h~spital day the pat i ent 's he dach e became wor se and Mer t emperatur e 
sp i ked to 103° . ;leu;olog;.:;al examinat ion re r~;ain ed unchan ged except for poss ible lr 
crease in nuchal ri g id i ty. CSF exa m reveal ed a ma r ked PMN pleocy tos is, hyp og lycor
rha~hia, prot e in of 360 and equ iv oca l gra m-p os iti ve cocci on smea r. On th e bas·s of a 
pr es umptive d ia gnos is of pneumococcal menin gi ti s, she was begun on lar ge doses of pen
lei II in. Ove r t he next 2 weeks her t emperatur e ran ged f r om 102- 103 °> headache and 
mil d nucha l r> g id ity pers isted. An a rteriog ra m Oil 9/1 was negativ e , as we r e sin us and 
mastoid -rays . By th e 14th hospital da y t he r e was un equiv oca l popil !edema and th e 
pat i ent was somnolen t , int e rmitt ently i rrati ona l . Ventriculography on the 30th, ospi
ta ! day r evealed ce r ebral edema withou t defin it e evidence of block between th e ventri
cles. During he 5 th week th e pati en t became afebri le despi t e co. tinui:lg CSF p l eocy
t os is and evi dence of incfeased intra crania l pressure . On  I, 2- 1/2 month s oft er 
admi s s ion, ventriculography r evea led int ernal ·ydrocepha lus and a Tor k i ldsen shunt 
procedu re was perf ormed. Th er e was a brief peri od of unexp la ined f ever and leukocyt o
s is foll ow!ng su r gery and she was g iven peni ci I I in and polymy in Bas empirica I 
therapy for poss i ble su r g ical i nfect i on. Over the ensuing mont h, th e sp ina l f l ui d r e
turn ed to nor ma l in all r espects. The pat i en t , howeve r, continu ed t o manif es t bizarre 
behavior- and con f usi on unti l d ischa rge on /60. 

A.t f? I I ow-up on  1961 , neurosurgica l consultant f ound no neurol og ica l 
de fect. 

Dat e         

CNS heada che same t headache headache irra t ional b izarre same same 
nuch.r ig o 1' nuc h.ri g . somnolence s tupor behav hr 

pap i I I edema & v ision 
WB C: 15o2 9 .7 23.0 10.6 10.5 7 . 5 12.7 8 .0 
Temp o !Q2 10 1 103 103 10! 99 !02 98 
CSF 
Pres. 24 17 >30 >30 50 33 22 ? 
(em ) 
Cel !s 900 450 3500 4oo 500 50 2 0 
% PM. 33 40 90 80 90 50 0 0 
Sugar 100 102 JJ1± 106 2 1 120 11 0 ? 
bs/csf 47 52 !4 27 43 56 48 75 
CJ 114 108 11 9 
Prot. I I I 91 360 124 175 150 140 40 
Smear 0 0 ? gm .+ 0 0 0 0 0 

cocci 
Cult. 0 0 0 0 0 0 0 0 

An ti b 0 Pen 
' en j . dc 1 d Durac i II in -1 

15 mu/day 2.4 mu 2.4 mu/day 
Benem "d 

i 
Po ly B-l 

Chloro 2u 1' 
Ven triculography Tor k I I ds en 
Cereb r<:J I edema procedure 
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Thi s 15-year- old  g irl was wei I unti I 2 weeks pri or t o admiss i on, 
when she developed mi ld r etro- orbita l pa in an d low- gra de f ever . One wee k lat er. be
~use of increased severity of headach e , sh e was seen in , wh e r e no phys ica l 
abnor :'' 'JI ity was f ou nd e cep t t emp e r a tur e of 102°. WBC wa s 7500 with norma l d iff er en
tial. She was t hou ght o have a vln:'ll s yndr ome and wa s d is charged on s ympt omat ic 
car e. Two days pri or t o a dmiss i on s he wa s eva lua t ed by he r privat e phys ician, wh o ad
mini s t e r ed one inj ecti on of pen ici I I in. Fever and hea da ch e per s i s t ed and t he pa ti ent 
was a dm itt- ed t o  on /62 . 

Fami ly 1il s t ory r evea led t ha t t he pati ent: s si s t er had be en adm i tt ed t o  I 
year ago with a rt hriti s of a knee ; biops y of s yn ovium r evea led granu loma and a cid- f a s t 
baci I I I on f l uor escent microscop y. 

Pert ·:ent fea t ures of t he admi ss ion ph ys i ca l exa m in c lud ed t empera tur e of 104° , 
le thargy an d mi ld pain on f l exi on of neck . Fund i wer e norma l and no neu r o log i ca l de
fect cou ld be demo s trat ed . Lungs an d hea r t wer e nor ma l . Per iph e ra l WBC was 9000 . 
CSF exa m r· eveal ed OP 120 mm. , 300 WBC (9o% mononuc lears ); pr ot e in 160, gl ucose o f 44 
mg.% wit h b lood su gar of 120. Bact eria l smea ~ wa s t hough t by wa r d phys icians t o s how 
eq u ivoca l cocc i an d on th e bas i s of t h is f ind ing, s he wa s s tart ed on large doses of 
penic i I I in . Fever per s is t ed an d because of t he hyp og lycorrha ch ia f ound on t he 5 th 
hosp ita l day , antitubercu l ous dru gs an d s t er o i ds we r e begun. Feve r continu ed at 102-
103 0 leve l unti I t he ·t h i r d week , wh en temperatures gra dual ly dr opp ed t o 99- 100 ° . Dull 
mentat i on per si s t ed and duri ng t he 2nd hospita l week s he devel op ed a trans i ent r ight 
6th nerve pa lsy. Du rin g t he las t 4 weeks of hos pi ta l i za ti on, sh e was a s ympt omatic and 
phys ica l exam was unrema r kabl e except f or menta l du l lness - ques ti oning of fa mi ly r e
veals this is pr oba b ly her usua l s tatus . 

All CSF c~...: ! t u r es hav e r ema ined nega ti ve . Funga l aga r d iffus i ons an d comp lement 
f ixations wer e negative , as wer e t he viral CF . Int e r med ia t e s trengt h PPD wa s negat ive 
on admis s ion; r epeat cha l l enge pr i or t o d i scha rge r evea led a 12 mm. r ea cti on. 

She i s at pr es ent be ing f ollowed on I NH and PAS on an -pat ient basis. 
Dat e - - "        

Temp 0 

CSF 
Pr essure 

( em) 
Ce I Is 
% PMN 

Sugar 
bsj csf 
Ci 
Pr ot . 
Smear 
Rou tine & AFB 

Cu l tur e 
Rx 

!04 

120 

300 
10 

120 
----ai 

160 
? 

cocci 
0 

104 

4oo 

180 
10 

* 170 
5 1 

0 

0 

104 

180 

4oo 
20 

106 
26 
97 

236 
0 

0 

Pen 10 mu/day 

* 1V g lucos e running 

103 103 

150 

400 
20 

11 0 
32 

110 
420 

0 

0 

99 

139 

100 
50 
§1± 
34 

11 8 
79 
0 

0 

98 98 

IC5 

80 
40 
E 
43 

120 
70 
0 

0 

11 0 

40 
10 
80 
46 

50 
0 

0 

Meti corto 40/day 
Strep, INH, PAS 

5 

I 

I I 
I 

I 
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cASE #=4 :  
,/"'"" 

Th i s 44- year- old NM wit h a 3 -~ont h h is or y of pr odu ctiv e cough, anorexia and 15 lb. 
we i~ h t loss developed aching pa in in h is low back 2 weeks b efo~ e hosp i ta l i za ti on. For 
0ne week pr ior t o a dm iss i on, he compl ain ed of seve r e, gener ali zed headache an d, on the 
daY of a dm iss i on, he was observed t o ma n i f est biza r re behav ior and t o speak incoher-
en t I y . · 

On admiss ion to a  hosp ita l , sa l "en t f eatures of t he physica l exa m in cluded 
tempe r a t ur e of 10 1° 1 mental con f usion an d nuc hal ri g id ity . There we r e no loca li zing 
neurologica l sig ns. Ex cept f or evidence of r ecen t we i ght loss , phys ica l examina ti on 
was otherwise unr emar kable . CSF exa m was r epor t ed as r evea l ing 224 WBC (88% PMN), pro
tein of 80 mg .%, s ugar of 70 mg.% an d negative se r olog y . Ba c t e ri a l smear and cu l ture 
were negati ve. He was tr eat ed f or 4 days wit h mu l tip le an tibi oti cs including penici 1-
l in and ch lo ramphen ico l . Becaus e of deter i or ation in the face of ~erapy, he was 
transferred to . 

On admiss i on here, the physica l exam r evea led t he patient comp letely disor iented. 
BP 140/90, P 86, T 100.8°, R 20. Ther e was marked nucha l r i gid i t y, but no loca lizing 
or latera l izing neur olog i ca l signs. Exam of lungs, hea rt and abdomen revea led no ab
norma I i ty . A ches t x- ray wa s thought to be within nor ma l I imits . WBC was 10, 500 with 
7Wo PMNs . CSF exa m r evealed OP 200 mm., 46 WBC (33 PMN), pr otein 126, glucose 26 with 
blood sugar 115 . Blood ser ologies were nega ti ve. CSF and bac t eria l smear s were nega
tive, as was In d ia in k prep. PPD #=2 was positive aft er 24 hours. AFB smears of sputa 
~re nega t ive. A presumptive d ;ag nos is of tuber culous menin g iti s was made and strepto
~cin, INH and stero ids we r e ins titut ed. Menta l confusion and nucha l ri g idity persist
ed and on t he 3rd hosp i a l da y he developed d iffuse r honchi though ~ u t t he chest, temp
era t ure of 102° and leukocyt osis of 20 ,000. Chest x-ray r eveal ed a RUL conso l i dat ion 
and pa tchy i nf i I trate t hr oughou t th e I e ft I ung . Tracheost omy was pe rf ormed and pen i 
cil I in and tetracyc l ine were added to the res imen . Fever persisted as d id evidence of 
progressive pneumon ia. At no t ime d id loca l izing neurologica l signs deve lop. He ex
pired, presumably due to resp irat or y fai lure, on the 16th hosp i ta l day . 

CSF stud ies on th e 4th, 7th a nd lOth hosp ita l days r evea led mi ld mononuc lear 
pleocytosis (30-40 cel ls) and glucose leve ls between 25-30 mg.%. Two studies for 
ma l ignant ce l ls were perf or med on CSF and were nega tiv e . Complement fixat i oo studies 
for LGV, LCM, WEE, SLE , EE and mumps were nega t ive , as were funga l comp lement fixa 
tions. 

Autops y revea led br onchogenic carcinoma with me ta s ta ses to brai n and meninges. 

~E #=5:    

Th is 33-year-old   was admitt ed f or eva luation of men ta l confusion 
~hich had been present f or 4 da ys pri or to a dm is s ion. She had been obse rv ed to ta lk 
1ncoherently and t o have d ifficulty in wa l king over t he same period. Prior to the on
~t of these symp t oms , she had apparent l y been in per f ec t health . 

Sal iert features of ad mission phys ica l examina ti on inc luded d isorientation, temp
;rature of 99°, w' de ly d i lat ed and non- react ive pupi ls, ea r ly pa pi II edema bi lat era l ly 
~d minima l nucha l r ig idity. The r e were no localizing neu r o log i ca l signs and the 
~~a in de r of t he physical was nor mal . 
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WBC wa s 12 ,000 wit h 75% PMNs . CSF exam revea led openin g pressure of 30 em . , 250 
wBC (60% mononuclears) , pro t e in of 120 mg.%, and g lucose of 32 mg.% wi th blood sugar 
90. Ba cteria! smear and cu l t ur e we r e nega ti va. CSF Wasserman was posi tiv e I : 16 di l u
tions , blood va lue of l g64 . Second s tr ength PPD was negative . Reinsch test on urine 
was negative. 

Because of th e mononuclear p leocytos is assoc iat ed with hypog lycorrhachia, it was 
fe lt she should be t reated f or tube rcu lous mening iti s ; at t he same ti me, penici I I in 
was ins tit uted f or therapy of l ues. By he 5 th day of th erapy, the pati ent's senso r 
ium had cleared r emarkably an d by the tim e of d ischarge on the 15th day, she was con
side r ed neurolog ica ll y normal. She was di scharged on INH and pyridoxi ne and, at 
follow-up 2 mont hs lat er, she was a s ymptomatic and phys i ca ll y norma l. Repeat CSF 
eva luati on was not done . 

CASE #6:  

Th i s 66-year-old NM was admitted t o in a le t ~1a r g ic, confused state. He ha d 
been ill f or one mon t h with severe headaches, occasional vomiting and d iarrhea, gen
era I ma I a i se , somno I ence an d I ow-g ra de fever. Before the onse t of his i I I ness, he had 
been employed at a me ta l smel t ering plant for several years. Admiss ion physica l exam 
revea led t emperatur e 99.4°, sem istupor , ri gh t centra l facial palsy, s l igh t increase of 
the righ t knee j e r k and an equ ivoca l r i gh t Babi nski. There was no apparent sensory 
deficit. Admiss ion la b r evea l ed hemoglo bin 13 wit hou t basophi I ic stipp l ing of RBC, 
WBC 13,000 with 86% segmented f or ms. CSF r evealed OP 45 mm . , 92 lymphocy t es, protein 
158 with glucose 40 mg .%. Bact eria l s mears, India in k prep, a d r out i ne culture of 
CSF were negative. 

A presumptive d iagnos is of lead po isoning wi th encephd lopathy was support ed by 
urine lead va lues of 2-3 mg ./day during t hera py wit h calc i um d isodium versenate. 
Mu l tip le CSF examinati ons revealed pressure of 30-60 mm., few mononuc lea r ee l Is, 
prote in 150-200, and sugars of 2 mg.% to 40 mg .%. AI I f l u ids we r e examined by smear, 
India ink prepa rati on and cu l ture wi thout detectin g pathogens . Tubercu l in an d funga l 
skin tests were negative on admissi on and on r epeat cha ll enge later in th e cours e. 

The pa ti ent's sensor iu m an d neuro logical pict ure r emained uncha nged an d he con
t inued to run low- grade fever . On the 20th hospita l day, he deve loped r espiratory 
di stress with physical and x-ra y ev idence of bronchopneumon ia . He was given peni
ci I I in and st r eptomycin in add iti on t o mecha n ica l r espira t o ry a ssis tance. Th e down
hi II course was r elent less, however, a r d hebecame comatose an d d i ed on the 22nd hos
Pita l day. 

Autopsy revea led widesp r ead mi l iary t ubercu losis with men ingoencepha lit is. 
Ul ti mat e ly, severa l sp inal f lu id specimens grew ou t M. tu bercu losis . 

~SE #7:  

The pat i ent is a 53-year- old  ma le accountan t from  Texas, who 
has been fo l lowed wi t h crypt ococcal menin g it is. 

Present i I I ness: The sa I 1 en t features of the preser t i I I ness inc I ude an episode 
Of pne umon i ti s in 1950, whic h was of a rath e r pro longed nature. In 1954, he deve loped 
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8 draini ng s inu s in th e lumbosa cra l ar ea which was surg ica l ly ex c i sed . Cu l tur e of t his 
was reported a s ste r i le. In 1954, the pa ti ent had a s ing le grand ma l sei zure an d has 
had none since t ha t ti me. In the latt er part of 1954 , he developed mul tip le draini ng 
sin uses in the l umbosa cra l area. He was seen by Dr . W. Tsch umy in  1955 , at 
wh ich t ime a diag nos is of crypt ococcos is was m de an d born e out by cu lt ure of t he or
ga nism (Cryptococcus neof or man s) fr om th e s inus. At that t ime th e pati ent had ce ll s in 
hi s sp ina l flu id and a low sp ina l f luid s ugar. He was tr eat ed wi t h hydr oxys ti lbamid i ne 
and su l fa. Shor t ly f o llowing initiation of th erapy, he was trans f err ed t o PMH , wher e 
the rapy was continued. Follow ing a course of tterapy, becaus e of th e deve lopment of 
sk in p i gmen tati on an d wea kness t he patient was eval uat ed f or Add ison 1 s d isease. 17-
ke toste r o id s wer e wit h in nor ma I I imit s. 

He was fina ll y d is charged in  1956 and had don e rema r kab ly we l l . He wor ked 
as a  un i I 2 days pri or t o r ea dm ission on  1958. In  1958, 
he began t o not e generalized ease of fat igue , di fficul y in men ta l concen tration and 
anorexia. His wif e a lso stat ed t hat he had d ifficu l ty in wa lki ng . Physica l exa mi na
tion at t hat ti me revea l ed b lood pr essu r e 100/60 and he was afebr i I e. Physica l exam 
wa s wi thin nor ma l l imits excep t f or a pa lpab l e l iver and sp lee n. Neu r o log i c exami na 
tion revea led _presence of Rombergvs si gr! with t he pa ti ent fall ing t o t he ri gh t . La b
orat ory findings i nc l uded hemoglo bn 15 gm.%, W8C 3200 wit h 85% pol ys . Sp ina l f lui d 
fi nd in gs a re l isted below. A Congo red test revealed 66% of t he dye rema ining in the 
se rum aft e r one hour. The pat i en t was begun on ampho t er icin 8 thera py and r eceived 
345 mg . ove r a peri od of one mon t h. He fa i led t o show dra ma t ic c l inica l improvement 
and was d is charged pri or t o t he Christmas ho i idays. 

Follow ing h is d ischarge he d id r emarkab ly we l l, r eturnin g t o work , wh ich he con
tinued until the ti me of h is r ea dmiss ion i n  1960. In  1960 , he began to 
no t e drowsi ness , con f usion a nd d ifficu l ty with h is gait. 

On adm ission on /60, he seemed mo re a le rt t han on his prev ious admission. He 
had no genera I i zed I ympha denopa thy. The I i ve r an d sp I een we r e st i I I pa I pab I e . The r e 
was a draining s in us on the wing of t he left i leum . Th is les ion was biopsied; however, 
organis ms we r e not noted on specia l s tain or cu l ture . 

Other la borat ory f i ndings inc lud ed hemog lob in 14 . 0 gm .%, W8C 4000 with 87% po lys, 
Wh ich persist ed in t he range of 2-3,000 th r oughout his hos pita l course . Al bumi n 4 .0 

. 9m .%, globu l in 2. 1 gm .%. 

He wa s r es tarted on amphoterici n 8 th erapy a nd r ece iv ed a t o t a l of I . 51 gm. wi t h
~t si gnificant untoward eff ects. 

in 
Follow in g comp leti on of h is t he ra py, he has r etu r ned t o wo rk an d when seen ea r ly 

1962 by Dr. Tschumy , was do ing ve ry satis fact ori ly. 

Da t e 
~    58 /58 60 /60 /60 
~'"ess Urf"' nor. 3 7.8 7 .0 11 .0 12.6 
Ylflc 49 84 15 16 0 76 10 I 
% PMN 22 50 27 80 33 100 0 
Prot eh 333 352 440 260 435 400 3 13 
Sligar 27 27 16 31 50 27 57 42 
eli It ure 0 + 0 0 0 0 
~ X X 

20H-S Ampho 8 Ampho B ( 15 10 mg . ) 
(345 mg .) 

~ 

Ill 
~ 

n 
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cASE #8 :  

A 20-year-o ld gr avida 4. para I housewife wi t h 2 pr evious spontaneous abortions 
was hospitalized i n  1958 in active labor. Sa ddle block anesthesia, us ing 4 mg . 
tetraca ine hydrochlor ide, was a ccomplished with some difficu l ty. De l ivery was uncom
plicated. Eigh t hours af t e r a dm inistration of the anes th eti c he r ora l temperature was 
101.4°, rising to 10 1.8°. S ix hou r s lat er sever e headache, backache and nucha l rigidi ty 
were noted. There were no residual e ffects of th e anes t hetic an d no neur olog ica l 
changes were detected. On lumba r puncture, t he CSF pr essure wa s i ncreas ed and the CSF 
conta i ned 5000 ct:ils wit h 9Wo PMNs, prot e in 200 mg.% an d sugar 68 mg.%. No organisms 
were seen on stained smears of t he CSF sed im ent. Blood a nd CSF cu l tures were negative. 
Bacteria l contam inati on was considered and the pa ti ent was treated wi th penici II in, 
chloramphenico l and polymyx in B. She ha d c linical l y recovered and was afebr ile in 
less than 24 hours afte r onset of the il lness. The pat ient was exam ined 5 months after 
the mening i tis and was foun d to have no neurolog ica l abnorma l it ies. 

CATEGOR IES OF CNS DISEASE BASED ON RELATIONSHIP 
BETWEEN TOTAL CELL COUNT AND GLUCOSE LEVEL 

A. Ce lIs 100 1s- normal sugar 

I. Aseptic men ingitis 
2. Partial ly-treat ed bact er ia l 
3. Brain a bscess 
4. Rare neop lastic 
5. Ear ly bacteria l 
6. Early granu lomatous 
7. Poisoning - lead, in chi ldren 
8 . Meningovascu lar lues 

B. CelIs 100 1s- low sugar 

I . Granuloma t ous (TBc, fun gus) 
2 . Neop lastic 
3. Meningovascular lues 
4. LCU? 

C. CelIs IOOG' s - norma l sugar- rare 

I . Chemica! 
2 . Ear ly bacteria l - rar e 

D. CelIs 1000 1 s - low sugar 

I . Bacter ial meningi tis 
2 . TBc - ra r e 

r 
s 
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