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Certain syndromes of central nervous system infection are sufficiently dis
tinctive to enable the clinician to make a presumptive diagnosis with a high 
degree of accuracy early in the course of the disease. Bacterial meningitis in
volving pyogenic organisms and, to a lesser degree, viral meningoencephalitis, 
fall into this category. Both characteristically have a rather abrupt onset of 
neurological symptoms after a prodrome of several hours or a few days. In bac
terial meningitis, the first examination of the cerebrospinal fluid is usually 
sufficiently characteristic that a categorical diagnosis can be made. In the 
event that the initial CSF examination is equivocal, a second evaluation 6 to 12 
hours later will almost invariably be diagnostic in the patient with bacterial 
meningitis unless antibiotics have interfered with the cadence of inflammatory 
changes. 

Certain other types of CNS infection afford a greater diagnostic challenge. 
Most agents involved in granulomatous meningitis are associated with a compara
tively indolent course--several days, weeks, or, in some cases, months. The pro
dromal symptoms may be so modest, however, that the patient frequently does not 
seek evaluation until an abrupt change in his illness occurs; he may well then be 
considered in the context of an acute infection of the CNS. 

The physical examination has relatively 1 ittle discriminatory value in 
selecting a specific etiology. All agents known to cause CNS infection may be 
associated with predominantly encephalitic features, predominantly meningitic 
features, or, more commonly, elements of both. 

Etiologies to be considered in the patient having clinical features of gran
ulomatous meningitis are shown in Table 1. 

Aside from epidemiological history and determining the mode of onset 
(abrupt vs indolent), the most useful information enabling categorization of the 
patient with clinical features suggesting CNS infection comes from evaluation of 
the cerebrospinal fluid. Aside from the demonstration of an etiologic agent by 
smear or culture, the most useful information is gained from the CSF cell count 
and the glucose concentration (Table 2). 
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TABLE 

ETIOLOGIES OF GRANULOMATOUS MENINGITIS 

1. Tuberculosis 

2. Fungal 
C~yptococcuo neo6orom~ 
Hi6topta6ma cap~ulatum 
Coccidioid~ ~ 
Blastomycosis 
Nocardia 
Other 

3. Meningovascular lues 

4. Meningeal neoplasm 

5. Sarcoidosis 

6. Partially treated bacterial meningitis; 
rarely, ~t~a monocytogen~ 

TABLE 2 

CATEGORIZATION OF CEREBROSPINAL FLUID 
ACCORDING TO ABNORMALITIES IN CELLS 

AND SUGAR CONCENTRATION 

A. lOOs of Cells (more than 10/mm3 to 1000/mm3) and Normal 
Sugar (greater than 60% of simultaneous blood sugar): 

1. Early bacterial meningitis 
2. Partially treated bacterial meningitis 
3. Early granulomatous meningitis 
4. Parameningeal infections 
5. Meningovascular syphilis 
6. Lead poisoning (children) 
7. "Aseptic" meningitis-encephalitis 
8. Cerebrovascular accident with cortical necrosis 

B. lOOs of Cells and Decreased Sugar (less than 60% of 
simultaneous blood sugar): 

1. Granulomatous meningitis (tuberculous, fungal, 
brucella, 1 isteria or parasitic meningitis) 

2. Meningovascular syphilis 
3. Sarcoidosis 
4. Neoplastic meningitis 
5. Spontaneous subarachnoid hemorrhage 
6. Rare association with viral meningitis (lympho

cytic choriomeningitis, mumps) 
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C. 1000s of Cells (more than 1000/mm3) and Normal Sugar : 
(This is the most uncommon category) 

1. 11 Chemical 11 meningitis 
2. Bacterial meningitis, early or partially treated 

D. 1000s of Cells and Decreased Sugar: 

1. Bacterial meningitis 
2. Granulomatous meningitis (unuaual) 

HYPOGLYCORRHACHIA 

In the normal fasting man, the CSF glucose is > 60% of the serum level .1 
Glucose enters the CSF by carrier transport rather than simple diffusion; this 
occurs primarily at the level of choroid plexus, but the ependyma, pia-glial and 
arachnoid membranes also participate. Utilization of glucose by adjacent cortical 
tissue and bulk flow of CSF into the venous system through arachnoid villi are the 
known factors accounting for egress of glucose. 2- 10 In certain types of central 
nervous system infection, this normal relationship is interrupted and hypoglycor
rhachia ensues. This reduction in the CSF:blood glucose ratio could be causally 
related to increased utilization of glucose within the subarachnoid space, to a 
loss of integrity of the membranes involved in carrier transport (e.g., a 11 block11 

to ingress of glucose), or both. Several lines of evidence suggest that in bac
terial meningitis the principal factor is increased utilization and a block is not 
operative. The increased utilization appears to be dependent upon the presence of 
both phagocytic cells and bacteria within the CSF.ll - 19 

In v~o studies involving the incubation of WBC (3-6T/mm~ or bacteria 
(10 6/ml) indicated that neither situation was capable of appreciablY reducing the 
glucose content of the CSF. However, if viable bacteria or latex particles~ 
leucocytes were used together, the glucose was rapidly depleted. 

In v~vo studies involving aseptic meningitis in dogs (CSF cell counts 2T-
30T/mm~ showed that there was no alteration in the normal blood:CSF glucose 
ratio. Similarly, bacterial meningitis induced in irradiated dogs (no pleocyto
sis) failed to lower CSF glucose. Dogs having aseptic meningitis with normal CSF 
glucose underwent rapid reduction of the glucose level after the intracisternal 
injection of viable bacteria, dead bacteria or india ink. Thus, phagocytosis 
seems the most potent factor in effecting hypoglycorrhachia in most cases of bac
terial meningitis. An occasional patient wil 1 be seen with bacterial meningitis 
having a low CSF glucose, few or no cells, and a cloudy fluid due to the presence 
of massive numbers of bacteria. In these instances, glycolysis through bacterial 
multiplication seems the most logical mechanism for the hypoglycorrhachia. 

On clinical grounds, one would doubt a significant role of a block to the 
ingress of glucose into the CSF of patients with bacterial meningitis. The 
changes within the CSF in the developing case are dynamic, with the glucose drop
ping from normal to a low level in the course of a few hours as cells and bacteria 
appear in the CSF. Under the impact of appropriate therapy, the return of the 
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glucose toward normal is brisk (usually 24 to 72 hours) and parallels the disap
pearance of cells and bacteria from the CSF. 

Additionally, there is experimental evidence against an effective block 
against ingress of sugar into the CSF in bacterial meningitis. Dogs with pneumo
coccal meningitis were infused intravenously with 3-0-methyl glucose (OMG), a 
sugar transported in precisely the same manner as glucose, but not susceptible to 
glycolysis by cells or bacteria. Glucose and OMG were quantitated in blood and 
CSF at intervals during the infusion. Although the CSF:blood glucose ratios were 
low, the CSF:blood OMG levels were normal, an observation suggesting an intact 
transport mechanism and supporting the thes)s that phagocytosis is the major event 
in lowering glucose in this disease. 

The factors which account for hypoglycorrhachia in bacterial meningitis are 
absent from the CSF in granulomatous meningitis. In the latter, the cell count is 
characteristically low(< 1000/mm3) and commonly of mononuclear predominance. 
Organisms in the CSF are-few in number, if present at all, and possess an indolent 
generation time. It has long been felt that the hypoglycorrhachia of tuberculous 
meningitis, a prototype of granulomatous meningitis, could be accounted for by a 
block against ingress of glucose into the subarachnoid space.20 -25 Historically, 
alteration in permeability of the blood-brain barrier in tuberculous meningitis was 
first shown experimentally by the bromide test; inflammation was shown to associate 
with an increased permeability of the blood-brain barrier to that ion. Sifontes23 
and McCord24 showed reduced uptake of glucose in cisternal and lumbar fluid after 
glucose infusion into patients with tuberculous meningitis. The normal pattern 
was restored after recovery of the patient. Additionally, patients infused with 
3-0MG during active tuberculous meningitis demonstrated a low CSF:blood ratio which 
approximated their low CSF:blood ratio of glucose. Two patients studied after re
covery showed normal transport of 3-0MG. 

By analogy it is held that altered transport is the mechanism effecting 
hypoglycorrhachia in non-tuberculous forms of granulomatous meningitis. There are 
some supporting experimental data for this view in that a block to ingress of glu
cose has been demonstrated in carcinomatous meningitis by Fishman26 and in crypto
coccal meningitis by Atkinson. 27 It has been postulated that increased rates of 
glucose utilization by tumor eel ls plays an additional role in neoplastic menin
gitis. 

\, 
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TUBERCULOUS MENINGITIS 

Tuberculous meningitis is a relatively uncommon complication of either pri
mary or reactivation tuberculosis, there presently being only some 200 fatal cases 
reported in the United States per year. The incidence is much higher in blacks 
and Latins than in Caucasians, but the case fatality rates do not differ between 
ethnic groups. The disease is invariably fatal in untreated cases. Overall mor
tality in treated patients ranges from 20 to 40% and 25% of survivors have neuro
logical residua; about one-half of these are seriously incapacitated. 37·39 

years. 

TABLE 3 

AGE DISTRIBUTION AND MORTALITY IN 
102 CASES OF TUBERCULOUS MENINGITIS 4 3 

Age. NumbeJL o0 PVt Ce.nt 
Patie.nt6 ·Mo~y 

0-10 26 19% 

11-40 45 36% 

> 41 31 84% 

Most series show increased mortality in the age groups~ 5 years and> 50 

TABLE 4 

CLINICAL ASPECTS OF 35 PATIENTS 
WITH TUBERCULOUS MENINGITIS 

(Adap~e.d onom Hinman42 ) 

To~al.. 
No. 

Vie.d 
MoJilO.llty 

RMe. 

Symptoms 
Fever 
Lethargy and/or confusion 
Headache 
Weight loss 
Coma 
Seizures 
None 

Duration of Symptoms 
< 2 weeks 
2-4 weeks 
4-6 weeks 
> 6 weeks 
Unknown 

(Continued) 

24 
22 
20 
7 
6 
4 

15 
9 
1 
6 
4 

6 
10 
3 
3 
3 
0 
0 

5 
3 
1 
2 
0 
! 

(%) 

25 
48 
15 

33 

38 
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TABLE 4 (Continued) 

Physical Findings 
Meningeal signs 
Lethargy 
Cranial nerve signs 
Coma 
Confusion 
None 

30 
17 
10 
10 
8 
1 

No. 
Vied 

9 
6 
3 
5 
2 
0 

Mol(;(:aLUy 
Ra;te 
(%) 

30 
35 
30 
50 

Wright40 'in a study of 280 patients found 104 (3/lo) to have symptoms for less than 
a week before hospitalization and Weiss43 in a study of 102 patients found a simi
larly short prodrome in 27 (26%) of his patients. 

Most authors emphasize the presence of cranial nerve signs being variably 
present in 10 to 30% of cases. 

TABLE 5 

ADMISSION CEREBROSPINAL FLUID FINDINGS 
IN 35 PATIENTS WITH TUBERCULOUS MENINGITIS 

(Adapted 6nom H~nman42) 

Leucocyte count 
(mm3 ) 

Polymorphonuclears 
(per cent) 

Sugar (mg/100 ml) 

Protein (mg/100 ml) 

< 50 
51-200 

201-1,000 
> 1 '000 

0 
1-25 

26-50 
51-75 
> 75 

0-20 
21-40 
41-60 
> 60 

0-50 
51-100 

101-200 
> 200 

Total. 

3 
12 
19 

1 

5 
20 
5 
4 
1 

14 
12 
7 
2 

5 
7 

13 
10 
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This series is fairly representative in that most authors 40 - 44 find normal 
CSF glucose levels on the first CSF in 15 to 25% of patients. It is 1 ikely that 
a low CSF:blood glucose ultimately occurs in a l l untreated patients. Wright40 

in his review of 280 cases found a normal CSF glucose (> 40) in 42% of patients 
who had been ill for< 2 weeks before admission and in only 1.4% of those ill for 
longer periods. -

TABLE 6 

RESULTS OF SKIN TESTS IN PATIENTS WITH 
TUBERCULOUS MENINGITIS 

SeiUfU 
# Po.6ilive/ TfUt U.6ed 

# TfUted 

Hinman ;''22/28 PPD i nt. & 2nd 

Wright 184/188 Mantoux 1:100 

Lincoln *94/114 Mantoux 1:100 
47/48 Mantoux 1:100 

Weiss 43/45 PPD 2nd strength 

·k 2 later "converted" to positive 
:f Untreated children 

TABLE 7 

EVIDENCE OF TUBERCULOSIS OUTSIDE THE 
MENINGES IN 35 PATIENTS WITH 

T U B E R C U L 0 U S M E N L N G I T I s4 2 

Chest film 
Positive 

Active 
Healed 

Negative 
Unknown 

19 
6 

Total. 

25 

9 
1 
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TABLE 8 

BACTERIOLOGIC FINDINGS IN PATIENTS WITH 
TUBERCULOUS MENINGITIS 

# CSF CSF Spu-tum oft 
Pa:Ue.nn Sme.eut + CuLt:Wte. + Gao.:t!Uc. CuitWLe. 

+ 

Hinman 35 20% 75% 50% 

Todd 
37 

194 67% 

Wright 40 280 36.7% 79.2% 21 .4% 

O'Toole 45 23 30% 61% 

The efficacy of steroids as adjunctive therapy in tuberculous meningitis has 
not been established. There are several testimonial reports attesting to their 
usefulness, but only one controlled study . 0 1 Toole 45 treated 23 patients in a 
double-blind study. Five of 11 steroid treated patients and 3 of 12 non-treated 
patients survived. The study suffers from its small number of patients and per
haps from the patient type. All were severely ill with the mean duration of sur
vival of fatal cases being 14 days in both groups, and 2 persons in each group 
died within 72 hours. 

His data (Figures 1-4) are shown principally to demonstrate CSF changes 
under the impact of treatment. They concluded that the only demonstrable benefi
cial effect of dexamethasone was the reduction of cerebral edema. 

FIGURE 1. CSF SugaJt, 
~ube.Jtc.uloU6 me.ning~ 

FIGURE 2. CSF Sugeut M a. 
Function ofi Blood SugaJt, 
Tube.Jtc.uloU6 Me.ning~ 
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FIGURE 3. CSF P~otein , 
Tub~culoUh Mening~ 

FIGURE 4. CSF Celt Cou~, 
Tub~culoUh Mening~ 
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Cryptococcosis is the commonest mycotic infection involving the central 
nervous system. The causative agent, C~yptococcU6 neo6o~a~, is worldwide in 
distribution and is believed to exist primarily as a saprophyte in nature. It has 
been cultured from soil , fruit, milk, and bird droppings, especially those from 
pigeons. In addition to invading man, the organism has been seen to cause disease 
in most types of domestic mammals. There has been no evidence of man-to-man or 
animal-ta-man transmission. 4 6 ·· 4 9 

The importance of frequency of contact with the organism to man's acquisi
tion of the disease is speculative. Littman49 reports that an 11 increasing number11 

of his pat i ents report close contact with pigeons. Muchmore50 reported three 
cases of cryptococcal meningitis occurring within a 12-month period in Kingfisher, 
Oklahoma. Kingfisher is a well-known bird sanctuary having 3,204 persons 3nd 
innumerable pigeons. C~yptococcU6 neo 6oroma~ was cultured from bird dropping s in 
the immediate environs of each of the patients. Newberry, 51 in an epidemiological 
study of pigeon fanciers, found 9 of 28 (32%) of the hobbyists had po ~ itive cryp
tococcin skin tests while only 1/24 (4%) of persons without known pigeun contact 
reacted. Neither group showed positive cryptococcal serologies or disease. 

Although the lung serves as the portal of entry for cryptococcosis, the iso
lated pulmonary form (coin lesion or diffuse) accounts for only about 10% of the 
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diagnosed disease. In some 80% of cases, the central nervous system is the only 
clinically apparent site of involvement. Hepatic, osseous or renal involvement 
may rarely dominate the clinical picture. Approximately 10% of all patients with 
visceral cryptococcosis will exhibit pustular skin lesions in which the organism 
can be demonstrated. 

The commonest form of central nervous cryptococcosis is an indolent meningo
encephalitis; it may rarely present as a mass lesion. Approximately 80% of cases 
occur in per sons 20-60 years of age. Men are affected 2 to 3 times as frequently 
as women. 

TABLE 9 

FREQUENCY OF PRESENTING COMPLAINTS AMONG 
3 1 PAT I EN T S W I T H CRYPT 0 C 0 C CAL MEN I N G I T I s5 5 

C omp.tcu.vl.t 

Headache 
Fever 
Weight loss 
Mental aberrations 
Nausea and vomiting 
Stiff neck 
Diplopia 
Photophobia 

TABLE 10 

30 
23 
18 
16 
14 
4 
2 
2 

DURATION OF SYMPTOMS BEFORE DIAGNOSIS 
OF CRYPTOCOCCAL MENINGITIS 

$1, 
0 P cttievz.:U 

Autho!L ( Refi . J < 1 mo 7-6 mo.6 
Total._ 

7-1 Z m0.6 > 13 mo.6 P cttievz.:U 

Mosburg 52 12% 71 % 11 % 6% 133 

"''' But 1 er5 3 28% 57% 7% 7% 28 

Edwards 54 58% 38% 4% 24 

* 7 had symptoms < 2 weeks. Four of these had serious coexisting 
disease. 
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TABLE 11 

RESULTS OF INITIAL PHYSICAL EXAMINATION AMONG 
3 1 P AT I E NT S W I T H CRYPT 0 C 0 C CAL MEN I N G I T I S 55 

NurnbeA on 
Pa..tie.n-t6 

Fever 
Changes in level of consciousness 
Meningeal signs 
Abnormal deep tendon reflexes or 

toe signs 
Cranial nerve palsy 
Sensory changes 
Papilledema 
Cerebellar signs 
Aphasia 

TABLE 12 

30 
21 
19 

13 

10 
9 
7 
5 
2 

CEREBROSPINAL FLUID FINDINGS IN 39 
PATIENTS WITH CRYPTOCOCCAL MENINGITIS 

{Adapted fihom ButteJL53) 

Cel 1 count< 100 61% 
(range 0-800) 

Differential >50% monos 80% 

Glucose< 40 mg.% 55% 

Protein 
(mg • %) 

India ink+ 

Culture+ 

< 50 
50-99 

100-199 
> 200 

In no patient was the CSF normal in all respects. 

11% 
29% 
34% 
26% 

57% 

95% 

Most authors recognize the hazard of interpreting negative cultures and 
india ink exams of spinal fluids of patients whose clinical picture is otherwise 
consistent with cryptococ~al meningitis. In Sarosi 's series of 30 culturally 
proven cases, 55 the first culture was positive in 23 (69%) and 3 or more cultures 
were required in 6 patients (20%). Only 19 of 27 patients (70%) had a positive 
india ink prep at any time; 17 of these were positive on the first att~mpt. In 
Edwards' series of 26 proven cases, 54 8 had ~epeatedly negative smears and cultures 
of lumbar fluid. In 5 of these, ventricular fluid was obtained and in each case 
both smear and culture were positive on the first attempt. This observation led 
him to propose ventricular puncture as a valuable diagnostic adjunct. 
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In view of the difficulty of demonstrating the organism in the CSF of some 
patients, it is reasonable to turn to other culture sources even though the dis
ease seems clinically to be limited to the CNS. The efficacy of this effort is 
shown in the NIH experience: 

TABLE 13 

RESULTS OF CULTURE FOR C. NEOFORMANS 
ACCORDING TO TYPE OF SPECIMEN 5 3 

No. ot) Pcttien:U Wah 

SpecA.men Pcttiew Po.o~ve Cu.Uuttu 
Exami.ned No. % 

Cerebrospinal fluid= 39 38 97 

Urine 27 l 0 37 

Blood 20 5 25 

Stool 10 2 20 

Sputum 21 4 19 

Bone marrow 15 2 13 

.,.,In addition, C. neot)oJtman6 isolated from pleural 
and ascitic fluid, kidney, lung and skin 

There have been several ef!~~ts to develop serological tests which might 
serve as useful diagnostic aids. 63 Anticryptococcal antibody (Ab) has been 
sought in serum by the methods of indirect fluorescence (IFA), bentonite-antigen 
agglutination, whole cell agglutination and hemagglutination. Complement fixation 
(CF) tests have been most commonly used in searching for the presence of antigen 
(Ag) in blood and CSF. One of the more encouraging studies was reported by 
Bindschadler and Bennett 63 using the IFA and CF tests on 75 patients, 69 with CNS 
infection and 6 with nonmeningeal . cryptococcosis. 

TABLE 14 

S E R 0 LOG I C TESTS IN 75 PATIENTS 
WITH CRYPTOCOCCOSIS 

Anti~yptOQOQQaf C!typtOQOQQaf 
Numbe~t ot) Antibody An:Ugen 
Patier!U 

Se~tum CSF Se!tum 

22 + 0 0 
3 + + 0 
3 + 0 + 
l + + + 
6 0 0 0 
1 0 + 0 

10 0 0 + 
29 0 + + 
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Of the 75 patients, 69, or 92%, contained Ag, Ab, or both. Of the 6 negative 
patients, 4 had meningoencephalitis. Neither underlying disease nor immunosup
presant therapy could be related to the immune response. The CF test for antigen 
was quite specific. The antibody test was found falsely positive in the sera of 
1.6% or 253 normal controls, 6% of patients with blastomycosis, and 12% of 
patients with histoplasmosis. A prior skin test was found to cause a falsely 
positive antibody titer. 

They found the tests prognostic in the sense that of 23 patients who were 
antibody positive and antigen negative, 17 were cured. Conversely, of the 37 
patients whose sera contained antigen without antibody, 16 were cured. 

The diagnostic value of these serological tests in the difficult case of 
cryptococcosis (repeatedly negative smears and cultures) is difficult to assess. 
They are of little more than academic interest in the patient with positive smear 
and culture. Data shown below suggest one would frequently obtain falsely negative 
information in other patients. 

TABLE 15 

SEROLOGICAL FINDINGS RELATED TO 
POSITIVE CSF SMEAR 
(Positive Culture in All) 

(Adapted 6nom Re6. 63) 

Ag Only Ab Only Ag + Ab Nedhen 

Smear + (40 pts) 

Smear - ( 29 pts) 

36 

3 19 

3 0 

3 4 

These, and most other authors, consider the presence of antibody without 
antigen insufficient evidence of infection to warrant institution of therapy; thus, 
23 of 29 patients (80%) with negative smears (and positive cultures) would not 
have been diagnosed by these criteria. 

Treatment and Course 

Before the introduction of amphotericin B in 1956, cryptococcal meningitis 
was almost invariably fatal with some 75% of patients dying within the first year 
of illness. Experience gained with treatment with amphotericin suggests that 
control of the infection should be expected in approximately 80% of treated 
patients. The pattern of response and relapse as seen in one series is shown 
below (Table 16) : 



AmphoteJUun 
B 

T11.eatment 

Yes 
(36 patients) 

14 

TABLE 16 

SUMMARY OF RESULTS IN 40 PATIENTS 63 

Outc.ome o6 
InJ.:U.al. 

AmphoteJUun 
B 

TJz.eatment 

Improvement 
(31 patients) 

No improve-

POST-TREATMENT COURSE 

No relapse 
(20 patients) 

Rel apse·k 
(11 patients) 

> yr of observation 

< yr of observation 

Presently under treat
ment 

Death from other 
causes, < 1 yr of ob
servation 

Re-treatment once 

Re-treatment twice 

Re-treatment 3 times 

Re-treatment 4 times 

NumbeJz. o6 
Pa;Uen.U 

13 

2 

2 

3 

5 

4 

ment; death 5 
(5 patients) 

No (death) 4 
(4 patients) 

TOTAL 40 

*Of 11 patients who experienced relapse, 7 currently well, 3 receiving treat
ment, and 1 dead of myocardia 1 infarction 

Relapse occurs in approximately 50% of the patients followed for more than a 
year after treatment . Efforts to delineate factors contributing to relapse have 
shown the event not to relate to length of illness before treatment, persistence 
of non-viable organisms on smear during treatment, degree of abnormality of CSF at 
completion of therapy , or the amount of amphotericin B used. 

Host Factors 

Although cryptococcosis occurs in persons who are apparently otherwise nor
mal, there is an increased prevalence in persons having an underlying dis-
ease. 53 55 64-66 (Table 17). 
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TABLE 17 

COEXISTING DISEASES IN PATIENTS WITH 
CRYPTOCOCCAL MENINGITIS 

Neoplastic disease 

Butf..VL53 

40 P;U 

6 
Diabetes alone 5 

Diabetes and other disease 3 

Hematologic disease 3 

Sarcoid 

~·rot her 

2 

3 

SaJtoJ.Ji 55 

31 p;U 

2 

2 

3 

*Rheumatoid arthritis, rheumatic fever, lupus, 
s i 1 i cos is 

In Butler 1 s series of 36 treated patients, the 5 deaths occurred in patients with 
coexisting disease. Of the 9 patients with associated disease in Sarosi 1 s series, 
6 died during the first cours~ of therapy. Only 3 of 22 cases without associated 
diseases had a fatal outcome. 

Amphotericin is administered intravenously, intrathecal ly, or both. After 
some 15 years 1 experience with the drug, the dose capable of effecting cure has 
not been determined. Cures have been reported with as little as 300 mg total 
dose, and progressive, fatal disease has occurred after 5.0 gm. A generally 
accepted, arbitrary program suggests a total dose of 35 mg/kg body weight for each 
course. 

The efficacy of intrathecal administration has not been established. In the 
NIH series 53 there were fewer relapses in those patients receiving intrathecal 
drug but the number of patients involved would not support statistical analysis. 
Arachnoiditis is an invariable consequence of lumbar injection. If intrathecal 
administration is elected, the Ommaya reservoir should be used. 67 68 There is con
sensus that intrathecal administration should be used in patients with overwhelming 
disease and in those with a relative contraindication to the use of large doses of 
amphotericin B parenterally (i.e., severe renal failure). 
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COCCIVIOIVAL MENINGITIS 

Coccidioidomycosis is an endemic disease in the southwestern United States 
with principal foci of endemicity being in the central val ley of California and 
southern Arizona. Non-immune persons moving into these areas acquire infection at 
the rate of around 25% per year. 69 Approximately one-third of infected persons 
become sufficiently symptomatic to seek medical attention with their self-1 imited 
pulmonary disease. Fewer than 0.5% of infected persons subsequently dissemin~te 
the disease. 7° Fatal dissemination occurs 10 times more frequently in blacks than 
in whites. Paradoxically ) coccidioidal meningitis) the least common form of dis
seminated disease) is seen at least 2 to 3 times more frequently in whites than in 
blacks. 71 

Althou~h there are a few reports of coccidioidal meningitis of several years• 
duration) 72 3 the disease is almost invariably fatal within a period of l to 2 
years if untreated. 74 75 

While the epidemiological 1 iterature on coccidioidomycosis is massive) there 
are few papers which describe both clinical and laboratory features of patients 
with coccidioidal meningitis. Wim74 and Caudill 76 give detailed reports of 6 and 
9 patients) respectively. The age range of the patients in the combined series was 
4 years to 55 years) with the median age being 26 years. Only 3 patients were 
black. All patients had headache and/or mental changes. All had fever) although 
in some it was low-grade. One patient had symptoms for only one week; in the 
others the duration of symptoms varied between l and 30 months. A prior diagnosis 
of psychosomatic illness was thought to have delayed the appropriate diagnosis in 
many instances. Eight patients had extraneural sites of coccidioidal infection; 6 
had pulmonary disease) 1 had epididymitis and I had disseminated disease. 

TABLE 18 

LABORATORY FEATURES IN 15 CASES 
0 F C 0 C C I D I 0 I D A L ME N I N G I T I s74 76 

CSF Cell Count 
< 100 
100-1000 
> 1000 

CSF Glucose < 50 

CSF Protein 
< 10 
100-200 
200-400 

CSF Smear + 

•': CSF Cu 1 ture + 

Serum CF + 

CSF CF + 

:j: Skin Test+ 

# 
5/15 
7/15 
3/15 

15/15 

1/14 
5/14 
8/14 

0/14 

5/15 

15/15 

14/15 

5/15 

*Was the means of diagnosis in only one patient 

*None positive in Caudill •s series 
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Hypoglycorrhachia seems a 
gitis. ln another series of 25 
CSF glucose level of< 50 mg.%. 
fewer than 100. 

fairly constant feature of coccidioidal menin
patients, Winn 70 found 20 to have a pre-treatment 
Three had cell counts of > 1000 and only 2 had 

In large studies it has been shown that the coccidioidin skin test is nega
tive in 75% of patients with disseminated disease; this anergy is paralleled by an 
increase in the serum complement fixing antibody. Virtually all patients with 
menin~itis will demonstrate antibody in the serum and some 75% will have CSF anti
body. 7 78 Thus, unlike tuberculosis and cryptococcosis, where one must demon
strate the infecting agent directly, serologic studies are the most important 
means of establishing a definitive diagnosis of coccidioidal meningitis. 

Although there are a few case reports of coccidioidal meningitis being con
trolled by intravenous amphotericin, there is consensus that the treatment success 
rate is low and the rela8se rate high unless intrathecal administration of trn 
drug is utilized. Winn 7 was able to cure (or control) coccidioidal meningitis in 
21 of 25 patients by use of combined intravenous and intrathecal therapy. Total 
doses of drug used ranged from 700 mg to 25 gm. He considers the level of CF 
antibody in the CSF and serum the best guideline in determining the duration of 
therapy and the best indicator of imminent relapse after therapy has been discon
tinuedo 

HISTOPLASMA MENINGITIS 

H~topla4ma Qap~ulatum is an extremely uncommon cause of meningitis. A 
review of the English 1 iterature up through 1960 yielded 26 cases. 79 In 1963, 
Tynes 80 reported 6 cases from the NIH. Clinical features are not unlike chronic 
cryptococcal meningitis. Diagnosis is dependent upon demonstration of the organ
ism by smear, section or culture. Skin tests are negative in tw0-thirds of the 
patients and complement fixation tests are negative in one-half. Parenthetically, 
it could be stated that histoplasmin skin testing is contraindicated in a patient 
in whom the diagnosis of histoplasmosis is seriously considered. A positive skin 
reaction wil 1 elevate the CF antibody by 30 days in some 15% of persons. 81 Dis
cerning between an antibody response to underlying disease and the antibody 
response of anamnesis would be taxing. Since most, if notal 1, cases of histo
plasma meningitis are associated with wide dissemination, it is of value to culture 
blood, urine, bone marrow and liver as well as CSF. Cure has been effected with 
amphotericin B. 80 82 

MENINGOVASCULAR SYPHILIS 

Acute syphilitic meningitis is a relatively rare complication of syphilis; 
in the era of suboptimal antibiotic treatment, it was estimated to occur i ~ some 
5% of cases. The syndrome may occur at any time after primary infection and may 
even pres~nt as a complication of parenchymatous disease. ' 

Moore 
The clas~ic study on acute syphilitic meningitis was reported by Merritt 
in 1935. 3 They categorized 80 patients according to three syndromes: 
1) Acute hydrocephalus: headache, nausea, vomiting, nuchal rigidity, 

choked d i s c s 

and 
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2) Acute meningitis of the vertex : convulsions, mental aberrations 
or focal phenomena 

3) Acute basilar meningitis: elements of either above plus paresis 
of cranial nerves 

Clinical features are shown in the tables below. Age range was 16-56 years with 
75% of cases being between 20 and 39 years of age. The incidence was almost twice 
as great in men as in women. 

TABLE 7983 

Vwtation on Blood S~ology + CSF S~ology + Symptom6 S yncl!wme. 

26 1-12 wks 16/23 (70%) 23/26 
85% < 1 mo 

2 20 1 wk-7 mos 10/17 (59%) 16/20 
80% < 1 mo 

3 34 1 wk-9 mos 22/32 (69%) 30/34 
60% < 1 mo 

*Of the 11 patients with negative CSF Wasserman, 8 had been 
previously treated 

TABLE 20 

CSF FINDINGS IN 80 CASES OF 
A C U T E S Y P H I L I T I C M E N I N G I T I sa 3 

WBC # CMU ( %) 
< 100 20 (25%) 
100-1000 52 (65%) 
> 1000 8 ( 1 O%) 
> 50% PMNs 3 (2.6%) 

Protein (52 cases) 
< 45 6 ( 12%) 
46-100 21 (40%) 
101-200 20 (38%) 
200-380 5 ( 1 0%) 

Glucose ( 31 cases) 
< 40 14 (45%) 
41-50 3 ( 1 0%) 
> 51 14 (45%) 

(11%)"''' 

(80%) ;': 

( 88%) ;': 
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TABLE 21 

FEATURES OF 25 CASES OF 
MENINGOVASCULAR LUES-PMH 

(TABOPARESIS EXCLUDED) 

Clinical Picture 

Ac.u.te. ChJr..onic. Age. StJtok.e. 
Me.ni~goe.~c.e.ph~* Me.ni~goe.~c.eph~* 

< 20 

20-39 

40-59 

> 60 

0 

0 

3 

4 

I 

4 

3 

,., Symptoms < 2 weeks. Chronic = 2 weeks-months. 
Includes 14 men, 11 women. 

CSF Findings-25 Patients 

WBC < 100 9 
100-199 6 
> 200 10 

Protein < 100 6 
100-199 10 
> 200 9 

Glucose < 40 7 

CSF Serology+ 25 

Serum Serology + 22 

I 

I 

5 

2 

Thus, it can be seen that 18 patients had clinical features and certain 
laboratory findings consistent with other forms of granulomatous meningitis. They 
are distinguished by their positive CSF serology and responsiveness to penicillin. 

CASE REPORTS 

CASE #7:  

The patient is a 57-year-old man who was admitted to the hospital on /71 
shortly after the onset of an upper gastrointestinal hemorrhage. He had ostensi
bly been in good health until approximately one month prior to admission, when he 
developed a gingival abscess which was treated with penicillin and a drainage pro
cedure. The onset of persisting fever apparently occurred at about that time. 
Within the next few days, he noted swelling of his left hand, which was interpreted 
by an orthopedist as being due to synovitis. At approximately this same point in 
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time, the patient began to complain of severe bifrontal headaches which responded 
poorly to ingestion of large amounts of aspirin. Over the ensuing several days, 
a variety of antibiotics were given with slow diminution in the pain and swelling 
of the hand , but with no change in the headaches or fever. There was no history 
suggesting decreased mentation, in that the patient continued to perform his usual 
duties until shortly prior to admission. Past history revealed that in 1966 left 
apical scarring was noted on a routine health evaluation. 

On admission to the hospital, the physical examination was unrevealing save 
for a temperature of 102° and a tachycardia of 120. Specifically, the neurological 
examination was thought to be within normal 1 imits. Initial laboratory work was 
unrevealing save for a hemoglobin of 12 gm.%. · Emergency Gl studies failed tore
veal a definite ulcer and it was felt the gastrointestinal hemorrhage was perhaps 
due to the large amounts of aspirin he had been taking for his headaches. Nasa
gastric suction was employed and the blood volume reconstituted. Because of the 
continuing fever and the possibility of continuing infection within the hand, 
large doses of penicillin were initiated. A chest x-ray showed fibronodular in
filtrates within both upper lobes. 

The patient's fever continued without localizing features until , when he 
was found to be disoriented and nuchal rigidity was noted. A lumbar puncture at 
that time revealed CSF with pleocytosis, a protein of 200 mg.%, and a glucose of 
19. A brain scan was normal. There were no localizing neurological signs. Con
sidering the possibility of central nervous system infection, metastatic from the 
prior dental procedure or from the tenosynovitis, streptomycin and staphcill in 
were added to the antibiotic regimen. By , the patient's coma had deepened, 
the fever had continued and Gl hemorrhage had resumed. At that point, there were 
still no localizing neurological signs. A repeat lumbar puncture showed essenti
ally the same findings as had been noted on . On the basis of a presumptive 
diagnosis of granulomatous meningitis, most 1 ikely tuberculosis, ethambutol and 
INH were added to the program underway. Dexamethasone was used in an effort to 
reduce the cerebral edema . 

The patient gradually defervesced over the next 7 to 10 days following the 
institution of antituberculous therapy. Penicillin and methicillin were discontin
ued. The course was complicated by intermittent gastrointestinal hemorrhage, by 
acid-base abnormalities, and difficulty in handling respiratory secretions suffi
cient in magnitude to require tracheostomy. Spinal fluid changes are shown in the 
table below. On , a tracheal aspirate was found to be loaded with acid~fast 
bacilli after several earlier examinations had been unreveal in~. The organi~m has 
subsequently grown and is tentatively identified as My~obact~um tub~~ulo~~ 
An arteriogram done on  and a RISA scan done on  showed communicating hydro
cephalus associated with a basilar meningitis. 

At the present time, the patient is in coma, spastic in all quarters, and 
unresponsive to al 1 save deep pain. A shunt procedure is being considered. He re
mains afebrile on antituberculous therapy. 



21 

* Date:      

RBC 0 3 l2T 0 

Cells 400 252 3 4 28 

% PMN 40 49 0 0 0 

Prote in 200 240 136 114 112 

Glucose 19 19 18 46 62 

Smears 0 0 0 0 0 

Cultu r es;'~ 0 0 0 0 0 

Serology 0 Neg 

·k To date 

* Ant ib iot i c therapy started 

CASE #2:   

The patien t i s a 23- year-old  woman who was brought to the Emergency 
Room on /71 in a confu sed and unresponsive state. History available from fam
ily at that time suggested that during the several days before admission the patient 
had occas ionally complained of abdominal pain and had experienced occasional epi
sodes of vomiting . The morning of the day of admission, the patient was apparently 
well and wa s doin g her usual household work without complaint. When the family re
turned home in t he afte r noon , the patient was f ound walking about in a confused 
manne r and wa s unresponsive to verbal s timuli. 

Physical exam i nation revealed the vital signs to be normal except for a 
temperature of 103 °. The patient was quite confused and inappropriately responsive 
to s timulation. The neck was quite stiff . Fundi were clear and pupils were react
ive . Crani a l nerves we re i ntact and there was no evidence of peripheral weakness. 
Deep tendon reflexe s were symmetrical bilaterally. There was evidence of a 5- to 
6- month pregnancy . Admission laboratory work revealed hemoglobin 9.8 gm.%, leu
cocyte coun t 10 , 700 with a normal differential. Urinalysis was normal , as were 
blood chemi s tries save for a sodium of 129 and a potassium of 2.5. Lumbar puncture 
on admission revealed a fluid containing 355 cells, 80% of which were lymphocytes. 
The spinal fluid glucose was 40 mg. % with a concomitant blood sugar of 190 mg. % 
(IV glucose running) . Gram stain and india ink preparation were negative. A 
second lumba r puncture done some 7 hours later, after the glucose had been discon
tinued , revealed es sentially the same cellular elements with a protein of 390 mg. %, 
a CSF gluco se of 44 mg .% wi th a concomitant blood glucose of 107 mg. %. Again , the 
smears were negative . 

The presumptive diagnosis at the time of admission included viral meningo
encephaliti s, pa rt ial l y t reated bacterial meningitis , and granulomatous meningitis. 
Initial therapy included aqueous penicillin in high doses, INH and streptomycin. 
In the face of this program, the fever dropped stepwise to normal by the 5th day 
of therapy . Improvement of mentation wa s noted within 48 to 72 hours after insti
tution of therapy , and by  she could follow simple commands. A lumbar punc
ture done on that date revealed 300 mg. % protein, glucose 26 with a concomitant 
blood glucose of 116 mg. %, 340 leucocytes, 70% of which were mononuclear. Bac
terial cultures have been negative on all fluids, as have acid-fast smears and 
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india inks. The serological test for syphilis was negative on the first fluid. 
A brain scan was normal and the EEG diffusely abnormal in a pattern consistent 
with meningitis. By , the patient seemed quite lucid and was able to give a 
history of a 4-week illness of headaches , fever and diplopia. She denied having 
had antibiotics prior to admission. At the present time, she remains afebrile, 
is subjectively well, and has no ~idence of neurological defect. Although her 
chest x-ray is normal , her tuberculin test, intermediate strength, is strongly 
positive. 

Although a definitive diagnosis is not available in this patient, a strong 
case can be made for tuberculous meningitis. Although she improved in the face 
of penicillin as well as antituberculous therapy, the ultimately gained 4-week 
history, the low spinal fluid glucose without the presence of factors of phagocy
tosis, and the fact that the spinal fluid glucose continued to drop in the face 
of unequivocal improvement of the patient would all speak against bacterial infec
tion. The present plan is to complete a 14-day course of penicillin and to con
tinue antituberculous therapy for approximately 18 months. 

CASE #3:    

The patient is a 47-year-old  man who was hospitalized on /67. He 
had apparently been in good health until some 6 weeks prior to admission, when he 
developed retro-orbital headaches which occurred daily and were progressive in 
severity. Four weeks prior to admission, he saw a physician, who interpreted the 
problem as being sinus infection. He underwent sinus irrigation and was given 
antibiotics of unknown type without change in the headache. The patient ultimately 
developed intermittent periods of confusion, a staggering gait and nausea with 
frequent vomiting. During the two weeks prior to admission, he was given ampi 
cillin without change in the clinical course. Temperature was never checked during 
this period, but the patient•s wife stated that he 11 looked febrile 11 and frequently 
complained of chilliness. On /67, the patient had a brief seizure with trans
ient facial weakness. When first examined, he appeared confused and extremely 
restless. The neck was quite rigid. His left pupil was irregular and reacted 
sluggishly to 1 ight and there was an equivocal right Babinski. He was febrile, 
with other vital signs being normal. Lumbar puncture at that time revealed 532 
cells, 87% of which were mononuclears, a protein of 495 mg.%, and a glucose of 22 
mg.% with concomitant blood glucose of 96 mg.%. Stains and cultures of the fluid 
were unrevealng. A diagnosis of partially treated bacterial meningitis was enter
tained and treatment was instituted including 20 million units of penicillin, 12 
gm of staphcill in and 12 gm of ampicillin per day. There was no improvement in 
the clinical condition, with the patient remaining in a confused state and being 
febrile to the level of 101-102° daily. A brain scan and carotid arteriogram done 
soon after admission were unrevealing. Multiple lumbar punctures were performed 
with the CSF on each occasion showing a few hundred cells with mononuclear pre
ponderance, protein in the 300-450 mg.% range, low glucose concentration, and 
absence of organisms on all smears and cultures. Several days after admission, 
a repeat arteriogram revealed suggestive evidence of a mass in the left cerebral 
hemisphere and on /67 a craniotomy was performed. Efforts at aspiration re
vealed no pus, but tissue was inadvertently obtained. Following craniotomy, the 
patient developed a left hemiparesis, Cheyne-Stokes respirations and appeared 
moribund. He stabilized at this low level and on  he was empirically started 
on antituberculous therapy. Meanwhile, brain tissue obtained at the time of as
piration was being examined by three independent observers. All were in accord 
that fungal polysaccharide was present with two voting for cryptococci and one for 
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histoplasmosis. On /67, he was started on amphotericin B intravenously and 
antituberculous therapy was discontinued. His course gradually changed to one of 
very indolent improvement. Over a period of several weeks, the spinal fluid sugar 
gradually returned toward normal, but the spinal fluid protein remained elevated 
and the pleocytosis persisted. By the time of discharge on /67, the patient 
was responsive and intermittently fairly lucid. CSF exam just prior to discharge 
showed protein of 438 mg.%, 250 WBC which were predominantly lymphocytes, and a 
normal glucose. There has been no evidence of relapse of his disease. At the 
present time, the patient has a residual right hemiparesis, but is able to care 
for himself. His status of mentation is such that he is unable to hold a job. 

CASE #4:  

The patient was a 26-year-old  woman who was hospitalized in a  
hospital in  1964 for evaluation of a non-productive cough of orie year 1 s dura
tion and daily frontal headaches of 6 months 1 duration. She had not noted fever, 
anorexia or loss of energy during that period. Physical examination was entirely 
within normal 1 imits except for the presence of papilledema. Admission hemogram 
and blood chemistries were within normal 1 imits. A sed rate was 38 mm/hr. A 
chest x-ray was interpreted as being normal. An EEG, echoencephalogram and bi
lateral carotid arteriograms were within normal 1 imits. Cerebrospinal fluid exam
ination revealed 15 mononuclear cells per mm3 , a glucose of 40 without a concomi
tant blood glucose, and a protein concentration of 54 mg.%. The patient was ulti
mately discharged without a definitive diagnosis being made. The patient was ad
mitted to  in  of 1965. The cough had persisted, as had the 
daily headaches. The husband complained that the patient had manifested a marked 
personality change within the past 18 months, in that she had become irritable 
toward him and their two children and that she had become less tidy in the 
appearance of herself and their home. She still had not appreciated fever and had 
lost no weight. 

Physical examination revealed blurred discs bilaterally, equivocal nuchal 
rigidity, altered abstract thinking but no localizing neurological signs. Chest 
x-ray revealed fibronodular infiltrates at both bases. Admission hemogram, urin
alysis and blood chemistries were within normal 1 imits. Lumbar puncture performed 
on admission revealed a cerebrospinal fluid containing 58 mononuclear cells and 
protein of 92 mg.%. The spinal fluid glucose was 5 mg.%, with a concomitant blood 
glucose of 110 mg.%. The culture of the initial fluid yielded two colonies of 
C!Lyp:toc..oc..c..U-6 n.e.ofioJrma.n6. During the ensuing several days, six additional LPs _were 
performed showing essentially no change in the cellular concentration or chemis
tries, but it was notable that no further cryptococci were grown. The patient was 
transferred to the Public Health Hospital at Bethesda for treatment. Two addi
tional lumbar punctures there revealed pleocytosis and hypoglycorrhachia, but no 
organisms. Therapy was begun with amphotericin B, but the patient died a few weeks 
later. Autopsy revealed cryptococcal meningitis and pneumonia. A review of the 
record of her hospitalization one year earlier revealed that the CSF had grown a 

11 yeast 11 and that the report had reached the chart after discharge. 
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CASE #5:  

The patient was a 33-year-old man who was admitted to the hospital on 
/67 with a history of daily dull headaches in the left occipital and parietal 

region of 3 months 1 duration. For the 2 or 3 days prior to admission he had felt 
dizzy and had difficulty in walking. Some 2 months prior to admission he had had 
one episode of syncope, perhaps associated with a seizure. 

Although the patient apparently had a birth defect which left him with a 
mild right hemiparesis, he had always considered himself to be in good health un
til the on set of the present illness, and for the past several years he had been 
able to function daily as an operator of a downtown newsstand. He had lived in 
the  area all his 1 ife and denied contact with farm animals or 
birds. 

Physical examination on admission revealed him to have normal vital signs 
and to be slow to respond but oriented in all spheres. Fundi were normal and the 
EOM were intact except for fine nystagmus on left lateral gaze. Pupils were normal 
size and reactive. Motor examination was considered normal except for the residua 
of the old right hemiparesis. No sensory defect was detected. Neck was supple. 
Admission laboratory work revealed a normal hemogram, urinalysis and electrolytes. 
The initial lumbar puncture revealed a CSF with pleocytosis and elevated protein 
justifying a presumptive diagnosis of granulomatous meningitis. Details of the 
several CSF exams are shown in the table below. Chest and skull x-rays were nor
mal, as was a brain scan. Skin tests tor tuberculin, histoplasmin and coccidioidin 
were negative. An EEG was interpreted as being diffusely abnormal with a non
diagnostic increase in activity on the right side. 

Over the first several days in the hospital, the patient•s mental status 
gradually deteriorated to the point that he was quite lethargic and at times semi
stuporous. Despite the prevailing diagnosis of chronic viral meningitis, anti
tuberculous therapy was initiated on . Some consultants felt a diagnosis of 
tuberculous meningitis to be untenable because the spinal fluid glucose level had 
not been impressively low on any occasion since admission and amphotericin was 
begun empirically on . Mental obtundation was progressive and the patient 
became unable to take oral fluids or to void voluntarily. On , some 5 weeks 
after admission, the first spinal fluid serology was obtained and was found to be 
positive. Penicillin therapy was instituted and antituberculous and antifungal 
therapy discontinued. After institution of penicillin therapy, there was a very 
gradual improvement in the patient•s state of responsiveness, and by the time of 
his discharge on , he was able to take oral sustenance and to walk with 
assistance. At that point, he was transferred to a nursing home and has since 
been lost to follow-up. 

Date:        

RBC 0 0 6 111 20 15 11 
WBC 85 105 114 238 68 38 74 
% PMN 12 10 12 19 30 12 5 

Protein 59 154 420 172 290 220 140 
Glucose ? /29 103/48 112/50 143/128 100/52 114/64 100/60 
Wasserman Lost qns + 
Smear 0 0 0 0 0 0 0 
Culture 0 0 0 0 0 0 0 
Peri ph era 1 Neg 1: 16 

Serolo 

CF Fungi, CSF and Blood - 0 
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CASE #6:  

The patient is a 77-year-old woman with long-standing mild diabetes mellitus 
who was admitted on /69 with a 3- to 4-month history of decreasing mental 
acuity and increased difficulty in getting about and caring for herself. For sev
eral weeks there had been progressive mental deterioration to the point of total 
confusion. Urinary and fecal incontinence developed shortly prior to admission. 
It is of note that the patient was found to have a positive peripheral serology 
some 4 months prior to admission and for that was treated with 7.2 mill ion units 
of Bicillin. 

On admission, she had normal vital signs. She was confused in all spheres. 
Whether her inability to walk was secondary to peripheral muscular weakness or 
failure of cortical function could not be ascertained. A lumbar puncture revealed 
420 leucocytes which were 96% mononuclear, a protein of 115 mg. %, and a glucose of 
56 mg.% with a concomitant blood glucose of 122 mg.%. The peripheral serology 
(VDRL) was non-reactive, but the CSF Wasserman was reactive to 64 dilutions. She 
was treated with procaine penicillin 1.2 mill ion units daily for 12 days and in 
the face of that program became alert, oriented and appropriately responsive. 
Neurological exam done after she regained her mental faculties revealed no evi
dence of posterior column disease. She did manifest difficulty in abstract think
ing. At the time of discharge, she was regaining her ability to walk alone. When 
last seen in clinic some 5 months after her hospitalization, she was alert and 
able to care for herself. 

CASE #7:  

The patient is a 35-year-old woman who was admitted to the hospital on 
/68. The patient had long been felt to have a poorly characterized personal

ity disorder and had had difficulty for years in interpersonal relationships. 
Some 5 months prior to this hospitalization, she had been incarcerated at  
for a 2-month period following a 11 nervous breakdown 11

• She was discharged on 
Mellaril and had apparently done well until the day of admission to , when 
she was noted by her family to be uncommunicative and to have weakness in the 
right arm and leg. On admission, she had a temperature of 105° with other vital 
signs being normal. She stared blankly and did not respond to questions or com
mands. There was a moderate right hemiparesis with hyperreflexia on the right. 
Pupils and fundi were normal. Admission laboratory evaluation revealed a normal 
hemogram, urinalysis and electrolytes. An LP revealed a CSF having 154 cells, 75% 
of which were polymorphonuclear cells, a protein of 68 mg.%, and a glucose of 54 
with concomitant blood glucose of 78 mg.%. A serological test for syphilis was 
positive in blood and cerebrospinal fluid. A brain scan was normal. An EEG was 
abnormal, showing continuous irregular random slow activity with occasional sharp 
and slow wave complexes over the entire left hemisphere; these findings were con
sidered to be indicative of a destructive lesion involving the left hemisphere. 
Left carotid and right brachial arteriograms were done with normal findings. The 
patient became afebrile within 24 hours after institution of penicillin therapy 
and remained so throughout the remainder of her hospitalization. Within 48 hours 
after institution of therapy, the patient was responsive and was oriented to time, 
place and person. The degree of movement of the right side was much increased. 
When last seen in Neurology Clinic on /70, the patient was doing well, was 
steadily employed, had a normal neurological exam, and had a negative peripheral 
and spinal fluid serology. 
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