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Diagnosis of Malignant Meningitis 
Arthur D. Forman, MD 

The article on diagnosis of leptomeningeal metastasis by Frei- 
lich and colleagues [ 1 J suggests that the diagnosis of malignant 
meningitis may be made without a positive cytology, providing 
the patient has “appropriate neuroimaging abnormalities” and 
“typical clinical features.” While most clinicians dealing with 
this difficult problem have, on occasion, committed a patient 
to a course of management based on a presumptive diagnosis 
of malignant meningitis, this should only be done with consid- 
erable circumspection and misgiving. I cannot believe the au- 
thors intended their study to be a license for laxity of diagnostic 
criteria for malignant meningitis in particular as they themselves 
noted that almost two-thirds of the positive imaging-negative 
cytology patients in their series never had confirmation of the 
diagnosis! I am certain the authors meant to give greater empha- 
sis to the importance ofeliminatingother forms ofchronic men- 
ingitis (and, in particular, fungus) before starting a course of 
therapy for presumptive malignant meningitis. Fungal menin- 
gitis (and indeed most forms of chronic meningitis) cannot be 
distinguished from leptomeningeal malignancy short of culture 
or biopsy [2,3]. The oncologic population is, of course, at high 
risk for fungal infection and we have also documented sarcoid 
meningitis in some patients with cancer and chronic meningitis. 

Times arise, sometimes, when the clinician must seek out 
pathologic confirmation by resorting to a meningeal biopsy. 
Fortunately, with skilled neurosurgeons guided by modern 
neuroimaging techniques and wise judgment, the risk of a 
biopsy can be reduced. The diagnosis can be made in as 
many as 80% of cases with evidence of contrast enhancement 
on magnetic resonance imaging [4]. While we too resort to 
empiric therapy in highly selected cases, we feel this course 
should be taken only after the greatest consideration of other 
diagnostic options. 
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Reply 
Ronnie J. Freilich, MD, FRACP, George Krol, MD, and 
Lisa M. DeAngelis, MD 

Our article [ I ]  was not in any way a license for laxity in 
the diagnosis of leptomeningeal metastases (LM). The “gold 
standard” for this diagnosis has always been and remains the 

cerebrospinal fluid (CSF) cytologic examination. However, 
the difficulty of establishing the diagnosis by CSF examina- 
tion in many patients has been well recognized for decades. 
The advent of magnetic resonance (MR) imaging now pro- 
vides an additional diagnostic tool and, as we demonstrated, 
can be conclusive in many patients. 

Our patients were not the usual population with undiag- 
nosed chronic meningitis [2-41, as suggested by Dr Forman. 
First, all our patients had systemic cancer. Second, we ex- 
cluded patients with other explanations for chronic meningi- 
tis, such as fungal infection, or who had other diagnoses that 
clearly explained their neurologic symptoms, such as epidural 
spinal cord compression. We addressed the utility of MR 
imaging in those patients most likely to have LM. Although 
we did not have a subsequent positive CSF cytology or posi- 
tive autopsy on every patient diagnosed with LM by imaging 
criteria alone, their subsequent course and in some cases re- 
sponse to treatment for LM supports this approach. 

Dr Forman raises the consideration of meningeal biopsy, 
which can be very useful in patients with chronic meningitis. 
W e  have rarely performed meningeal biopsy on cancer patiems 
suspect for LM. Frequently, biopsy is not possible (ie, coagulop- 
athy) or a directed biopsy (ie, of symptomatic/enhancing cauda 
equina) is a major procedure not felt appropriate in the clinical 
context. It has been our experience that a definitive MR scan 
for LM, when all other diagnostic possibilities have been ex- 
cluded, is sufficient to proceed with appropriate therapy. Early 
diagnosis and treatment ofLM improves outcome, and marked 
delay in the diagnosis can result in irreversible neurologic defi- 
cits leading to shorter survival [ 5 ] .  Therefore, all means ofestab- 
lishing the diagnosis should be used, and imaging may be the 
only means available in some patients. 
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Cytosine Arabinoside and Amphotericin 
B-Induced Parkinsonism 
Kongkiat Kulkantrakorn, MD, John B. Selhorsr, MD, and 
Paul J. Petruska, MD 

We read with interest the recent article by Mott and col- 
leagues [ 11 on the encephalopathy with parkinsonian features 
in children who were treated with high-dose amphotericin 
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Patients 1 through 3 are fiom reference I ,  Patient 4 IS from refer- 
ence 2. 
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B (HDAmB). They mentioned our previous case report [2] 
in which a 64-year-old woman was diagnosed as having acute 
myeloinoriocytic leukemia. Due to relapse, she was treated 
with high-dose cytosine arabinoside (HDARA-C) (3  gni/ni') 
6 gni intravenously every 12 hours for 6 days (total of 72 
gm, 81 kg of weight). Three weeks later, she received incre- 
mental daily doses of amphotericin B (AmB) totaling 216 
nig (2.7 mglkg) for suspected pulmonary fungal infection 
until defeverescence. Three weeks later, a pill-rolling tremor 
appeared and over several added weeks rhe developed a se- 
verely debilitating form of parkinsonism. There wcre no 
mental status changes. The  syndrome was partially responsive 
to carbidopa/levodop'i and ethopropazine and, fortunately, 
remitted completely within 12 weeks. 

In both reports [ 1, 21, all 4 patients had received 
HDARA-C and A d ,  raising the issue of which drug is 
responsible. From the Table, ;I relationship between time of 
onset and dose of either drug is not observed. The  marked 
difference in total dose of AmB in our patient and Mott's 
patients makes it unlikely that AniB alon,: causes parkinson- 
ism. Furthermore. based upon the lack of parkinsonism oc- 
curring with either drug given on numerous occasions in the 
past, we propose that this toxic complication is the result of 
a synergistic interaction between HDAR4-C and AniH. An 
exception is reported in which AniB WAS given intraventricu- 
lady [3] .  It is interesting that AniB neurotoxicity may in- 
crease in patients with alteration of blood-brain barrier by 
radiation therapy [4].  

The mechanism by which ARA-C and AniB or their me- 
tabolites produce parkinsonism is not known. 'Ilie reversibil- 
ity observed in these patients suggests an ;iction on either the 
metabolism or release of dopaniine or  an effect on dopamine 
receptor sites rather than a cytotoxic effect. 

Given the common usage of these two drugs in oncologic 
patients, clinicians should be awure of this potential side ef- 
fect. W e  agree that fitrttier studies are indicated to detcrmine 
the neurotoxicity of these agents and thtir  metabolites. 
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Elizabeth H. Corder, PhD," and Allen D. Roses, M D t  

Van Duijn and collragues [ I ]  studied 175 probable "early- 
onset" Alzheimer disease (AD) patients, newly identified and 
prevalent, within the four northern provinces of the Nether- 
lands. They argucd that the apolipoprotein E (AI'OE) ~2 
allele may not be protective for AD with onsrt before age 
65 for two reasons. First, the odds ratio ( O R )  for A D ,  ad- 
justed in logistic models for age, sex, and location, tended 
to be higher for subjects with the 2 / 3  compared to the 3 /  
3 genotype (OR = 1.4, 950/0 confidence interval [Cl] 0.8- 
2.5). Second, this estimate is likely to be an Linderestimate 
because survival from the time of diagnosis was shorter in 
patients with the 2 /3  rather the 3 / 3  genotype in Cox models. 
Hence, the sample may have been depleted of A D  patienrs 
with the 2 /3  genotype by prior higher mortality in potential 
cases with the 2/.3 genotype. 

We  believe that this evidence is not convincing and Far 
from conclusive. The  95% CI for the overall OR included 
the reference valuc 1 (not significant). The  only sratistically 
significant logistic O R  in subgroup analysis was found for 
men (OR = 2.5, 95% CI 1.1-5.7). Given the lack of sig- 
nificance in the overall comparison and thr absence of any 
a priori reason to believe that men and women differ with 
respect to the effccr of the ~2 allele, this isolated finding is 
hard to interpret. Using the larger number of male plus fe- 
male control subjects results in an unadjusted OR of 2.1 
(i.e., 12 X 273/18 X 8 8 )  for men with the 95oiO CI o f0 .96  
to 4.50 (includes the value of 1, not significant), while the 
corresponding OR for women is 0.78, implying no associa- 
tion of E2 to risk. T h e  similar female-male ratios in control 
subjects with the 2 / 3  (1 .4) ,  3 / 3  (1.5). and 314 (1.2) geno- 
types, but the higher ratios in case subjects with the 3 / 3  
(2.2) and 314 (2.1) genotypes and the lower ratio in patients 
with the 213 genotype (0.8), are consistent with the possibil- 
ity of confounding by diagnosis and etiology. 

T h e  study included a wide span of age known to encom- 
pass both autosomal dominant (< age 55) and APOE ~ 4 -  
associated (> age 5 5 )  AD. Construction of separate logistic 
models for subjects younger and older than age 5 5  might 
better describe age-related differences in etiologies and avoid 
confounding the analyses by etiology. 

I n  addition, analysis of survival from onset (nor diagnosis) 
until death (not using the partial information on subjects still 
alive) would more directly demonstrate differential survival 
among subjects with the common 213,313, and 3 / 4  genotypes 
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