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Meningo-Ependymitis in Whipple's Disease 
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SUMMARY: Six years after apparent 
complete recovery from intestinal Whip
ple's disease, a 56 year old man developed 
insidious progressive somnolence and gait 
ataxia. Studies showed hydrocephalus 
with obstruction of the aqueduct and CSF 
leukocytosis and elevated protein. Arach
noid biopsy during craniotomy revealed 
chronic inflammatory infiltration with 
PAS-positive macrophages. The patient 
died 5 years later despite two courses of 
antibiotic therapy. This is the first report of 
histologically confirmed cerebral Whip-

RfiSUMfi: Un homme de 50 ans dont la 
maladie de Whipple intestinale it ait gue'rie 
depuis 6 ans. developpa une somnolence et 
une ataxic a la demarche de progression 
insidieuse. Des etudes ont montre une 
hydrocephalic avec obstruction de I'aque-
duc ainsi qu'une leucocytose et une 
augmentation des proteines dans le LCR. 
Lors d'une craniotomie une biopsie 
arachnoidienne montra une infiltration 
inflammatoire chronique par des macro
phages positifs au PAS. Le patient est 
de'ce'de 5 ans plus tard malgre deux series de 
traitements aux antibiotiques. Le present 
rapport est la premiere confirmation histo-
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pie's disease during life. 
Whipple's disease is a systemic infec

tious disorder. Cerebral involvement even 
in neurologically asymptomatic patients 
should be sought with periodic CSF 
cytologic studies and a search for hydro
cephalus. The possibility of cerebral 
Whipple's disease should be considered in 
the presence of unexplained hydrocephalus 
and/or chronic inflammatory changes in 
the spinal fluid, especially in those with 
past or active intestinal disease. 

logique re'gionale de la maladie de Whipple 
cerebrate. 

La maladie de Whipple est un desordre 
infectieux systemique. On devrait toujours 
rechercher I'implication cerebrate chez les 
patients neurologiquement asymptoma-
tiques en obtenant periodiquemeni des 
cytologies du LCR et en recherchant 
I'hydrocephalie. La possibility de maladie 
de Whipple devrait toujours etre conside-
ree chez des patients pre'sentant des signes 
neurologiques inattendus tels I'hydroce
phalie et les modifications inflammatoires 
du LCR, surtout chez ceux qui ont une 
histoire de troubles intestinaux. 

INTRODUCTION 
Whipple's disease was first des

cribed as an intestinal lipodystrophy 
with manifestations related principally 
to intestinal malabsorption. It was 
thought to be due to either an intrinsic 
mucosal disorder of fat metabolism or 
to enteric lymphatic obstruction. The 
disease, which responds to antibiotic 
therapy, is now known to be a dissemi
nated systemic infection (Clancy et al., 
1975; Maizel et al., 1970). Possible 
involvement of the nervous system is 
not widely appreciated (Enzinger & 
Holwig, 1963). The literature contains 
post-mortem observations of central 
nervous Whipple's disease in twenty-
one cases and more recent presumptive 
diagnosis in nine living patients with 
post-mortem confirmation in two. The 
case of a patient is reported with a 
diagnosis of central nervous system 
Whipple's disease, confirmed by me
ningeal biopsy, and post-mortem 
studies several years later. 

CASE REPORT 
A 56 year-old carpenter was hospi

talized in March of 1971, six years 
after successful tetracycline therapy of 
biopsy-confirmed enteric Whipple's 
disease, because of somnolence and 
gait instability. The illness had been of 
insidious onset with progression over 
the previous half-year. Physical exa
mination showed a lethargic man with 
a left parasternal heart murmur not 
noted six years earlier, as well as 
relatively mild dementia and moderate 
dyspraxia of upper limbs and gait. 
There were also primitive sucking and 
bilateral grasp reflexes together with 
generalized tendon hyperreflexia. Plan
tar reflexes were flexor. Ventriculo
graphy demonstrated obstructive hy
drocephalus excluding the fourth 
ventricule, and iodoventriculography 
revealed saccular dilatation of the 
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rostral portion of the aqueduct with 
obstruction below (figure 1). Spinal 
fluid drawn before invasive studies 
showed normal glucose concentration, 
but 104mg/100cc of protein with 33 
lymphocytes and 3 red blood cells/ 
cmm. Subsequent spinal and ventri
cular fluid samples were consistenly 
clear with normal glucose, elevated 
protein, and variable mild lympho
cytosis. Stains and cultures for bac
teria and fungi were normal. Post-
centrifugal cytological examination of 
one sample showed no atypical cells 
nor any PAS-positive material free in 
CSF or within histiocytes. Posterior 
fossa craniotomy revealed granular 
texture and yellow discoloration of the 
meninges and of the fourth ventricular 
ependyma. Interventriculostomy was 
effected, together with arachnoid 
biopsy. After initiation of antibiotic 
therapy with tetracycline, a ventriculo
atrial shunt was installed. Per-oral 
jejunal biopsy was obtained for 
comparison with the arachnoid, and 
the intestinal biopsy taken six years 
earlier. The arachnoid showed histolo
gical changes similar to the previous 
intestinal biopsy which was typical of 
Whipple's disease. It consisted of infil
tration with macrophages filled with 
PAS-positive material. Recent jejunal 

Figure I — Pneumo-iodoventriculography 
demonstrating obstructive hydrocepha
lus with saccular dilatation of the 
rostral portion of the aqueduct 

Figure 2B — Jejunal biopsy in March 1971. Note the disappearance of PAS-positive 
macrophages in the lamina propria. (PAS stain x 160) 
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Figure 2C — Arachnoid biopsy in March 1971. Note the fibrosis and the large quantity of 
PAS-positive material free or within macrophages. (PAS stain x 160) 
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Figure 3 — Paraventricular cerebral tissue at autopsy. Note the granular ependymitis. 

PAS-positive material is present within ependymal cells and macrophages, and lies free 
in the nervous tissue. There is also a mild chronic inflammatory infiltrate in the 
perivascular spaces. (PAS stain x 160) 

biopsy however, was normal (figure 2). 
The patient was discharged modera

tely improved after surgical correction 
of hydrocephalus and long-term anti
biotic therapy with tetracycline 750 
mg/day. He was re-admitted six 
months later because of increasing 
somnolence. Spinal fluid on this occa
sion showed normal glucose with 108 
mg/lOOcc of protein and 10 lympho
cytes/cubic mm. Spinal fluid stains, 
culture, and cytology were again 
negative. He received more aggressive 
antibiotic therapy with daily intra
venous penicillin 20 million units and 
intramuscular streptomycin 500 mgs 
for two weeks, and was discharged on 
oral tetracycline, one gram daily, for a 
proposed year. There was little clinical 
improvement. He was admitted on two 
successive occasions four years later 
because of water-intoxication and died 
in June of 1976, eleven years after 
clinical onset of enteric Whipple's 
disease, and nearly six years after the 
first signs of central nervous system 
involvement. 

Autopsy showed aortic stenosis and 
marantic endocarditis with no histo
logical evidence of Whipple's disease 
outside the nervous system. Section of 
the brain revealed diffuse nodular irre
gularity of the ependyma and micros
copy showed marked granular epen
dymitis with ependymal rosettes, glio
sis, and chronic perivascular infil
tration. Major accumulation of PAS-
positive material was apparent in 
ependymal cells, macrophages, and 
free in adjacent sub-ependymal glial 
tissue and perivascular cerebrum (fi
gure 3). 

DISCUSSION 
In 1907 Whipple reported intestinal 

lipodystrophy in a 38 year-old medical 
missionary with steatorrhea, weight 
loss, and polyarthralgia. Cases re
ported in the past two decades have 
been found to suffer systemic disease 
with involvement of nearly all tissues 
in addition to intestine and joints 
(Enzinger & Holwig, 1963). Fever, 
leukocytosis and a favorable response 
of the intestinal disease to tetracycline 
are compatible with a bacterial etio
logy. Intestinal biopsy before treat
ment consistently demonstrates PAS-
positive material in affected tissues. 
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Electron microscopy has reinforced 
the hypothesis of bacterial etiology by 
demonstrating that this material con
sists of accumulated bacilliforme 
structures within sickleforme-particle-
containing (SPC) cells (Chears and 
Ashworth, 1961; Yardley and Hendrix, 
1961). Sieraki et al (1960) drew 
attention to the systemic nature of the 
disease. They documented clinically 
unanticipated post-mortem histolo
gical evidence of cerebral involvement 
in two patients with Whipple's disease. 
Similar observations at autopsy have 
been reported in eighteen patients with 
late undiagnosed central nervous sys
tem disease. (Badenoch et al., 1963; De 
Groodt-Lasseel and Martin, 1969; 
Hecker and Reid, 1963; Kitamura, 
1975; Koudouris et al., 1963; Kadou-
sek and Kojecky, 1971; Lampert et al., 
1962; Minauf and Stochdorph, 1969; 
Schochet and Lampert, 1969; Schwart-
zova et al., 1967; Silbert et al., 1976; 
Smith et al., 1965; Stoupel et al., 1969; 
Switz et al., 1969). A single case of the 
disease limited to the nervous system 
has been identified at autopsy (Roma-
nul et al., 1977). 

There have been four publications 
of nine living patients, six with 
confirmed previous systemic Whip
ple's disease. All had cerebral disease 
presumably of the same etiology 
(Feurle et al., 1979; Finelli et al., 1977; 
Knoxetal., 1976; Massonetal., 1976). 
Retrospective study of intestinal x-
rays of one patient without intestinal 
biopsy (Knox et al., 1976) was 
compatible with past enteric Whipple's 
disease. Finelli's two patients had no 
history of Whipple's disease and 
presented with subacute disseminated 
disease including the nervous system. 
Two cases came to autopsy and the 
diagnosis was confirmed in both by 
PAS-positive SPC cells in the brain 
(Feurle et al., 1979; Finelli etal., 1977). 

Six of the living patients reported 
before our own also developed pro
gressive central nervous system disease 
more than one year after apparently 
initial successful antibiotic therapy. 
Of the nine patients with active 
neurological disease including oph
thalmoplegia only four had systemic 
Whipple's disease documented by 
intestinal biopsy. Three of these 
showed similar pathology and inguinal 
pathology in axillary and inguinal 

lymph nodes. Conversely, five showed 
neither non-neurological clinical ma
nifestations of systemic disease nor 
evidence of it in intestinal biopsy. 
Cerebral biopsy in the few who were 
examined was unproductive. Three 
patients had PAS-positive SPC cells in 
cerebrospinal fluid. Two of these had 
normal jejunal biopsies (Finelli et al., 
1977; Knox et al., 1976). 

The diagnosis of central nervous 
system Whipple's disease is elusive 
because it seldom coincides with the 
systemic onset or exacerbation, but is 
most frequent in patients with systemic 
remission after antibiotic treatment. 
While clinical information has been 
often incomplete in the twenty-one 
cases discovered at autopsy, and 
neuropathological confirmation was 
lacking in seven of the nine with ante-
mortem diagnosis, review of these plus 
our case reveals the major features of 
potential diagnostic importance shared 
by the majority. 

— Cerebral involvement is not isolated, 
but a local manifestation of syste
mic Whipple's disease including 
intestinal involvement some time in 
its prolonged course. 

— It is latent, with clinical onset 
between one and five years after 
initial diagnosis, with or without 
exacerbation of intestinal and sys
temic disease. 

— It is not prevented by prolonged 
antibiotic therapy of the disease 
with standard medication including 
tetracycline. 

— Pathologically confirmed cases show 
variable ventricular dilatation and 
chronic granular ependymitis with 
PAS-positive material in SPC 
ependymal cells and macrophages, 
and in periventricular cerebral 
tissue. 

— Clinical features of periventricular 
encephalitis include ophthalmople
gia, myoclonus, dementia and ata
xia. Patients may also show somno
lence and hypothalamic neuro
endocrine dysfunction with water-
intoxication. 

— Other manifestations include hydro
cephalus and abnormal cerebro
spinal fluid with elevated protein, 
monocytosis, and PAS-positive SPC 
cells in spinal fluid in a significant 
proportion of patients. 

Results of treatment with antibiotics 
in late central nervous system Whipple's 
disease are uncertain, with only partial 
improvement in three of those reported. 
Evolution in our patient who showed 
some initial improvement like Feurle's 
patient (1979) suggests that prognosis 
is poor. Early diagnosis is important 
because of resistance to antibiotic 
therapy. For this reason cerebral 
involvement in neurologically assymp-
tomatic patients with Whipple's disease 
should be sought repeatedly with 
spinal fluid studies and a search for 
hydrocephalus. Finally, the possibility 
of Whipple's disease and the study of 
spinal fluid for SPC cells together with 
biopsy of intestine and other tissues 
should be considered in patients with 
unexplained neurological disease in
cluding ophthalmoplegia, hydroce
phalus and chronic meningitic changes 
in the spinal fluid especially in those 
with past or active intestinal disease. 
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