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GRANULOMATOUS AMEBIC ENCEPHALITIS : REPORT OF
TWO CASES WITH NEUROIMAGING FINDING.

Arkhom ARAYAWICHANONT, M.D., Orasa CHAWALPARIT, M.D.!
Tumtip SANGRUCHI, M.D.?, Vorapun SENANARONG, M.D. MRCP(U.K.)

ABSTRACT

Granulomatous amebic encephalitis 1s quite rare but highly fatal. We reported
two cases of this disease included clinical presentation, investigations and neuroimaging
finding. The disease should be differentiated from other space occupying lesions or
unusual cerebritis. Because the examination is nonspecific, the neuroimaging will
encourage brain biopsy for definite diagnosis.

INTRODUCTION

Free-living amebas rarely cause diseases
in human, however, they can directly invade the
central nervous system especially in immunosup-
pressed patients. Entamoeba histolytica is the most
common amebic infection of human and also in
Thailand. By contrast, primary amebic meningoen-
cephalitis (PAM) due to Naegleria fowleri and
granulomatous amebic encephalitis (GAE) due to
Acanthamoeba sp and leptomyxid amebas have
rarely been reported. In Thailand, the incidence
of GAE is quite rare. There are only two reports
of granulomatous amebic encephalitis (Jariya et
al., 1992," Sangruchi et al, 1994).? Our report is
the third report of two cases of GAE caused by
Acanthamoeba sp. and neuroimaging seenin GAE
has been described.

CASE REPORT
CASE 1.

A 43 year-old man with underlying
disease of alcoholic cirrhosis came to Siriraj
Hospital with history of prolonged fever for one

month, hematemesis and confusion for one day.
He also had first episode of generalized clonic-
tonic seizure a month before admission, neverthe-
less, investigations for causes of seizure were
unremarkable.

Physical examination on admission
revealed body temperature of 38.5°C, respiratory
rate of 24/min, pulse rate of 100/min, blood
pressure of 170/100 mmHg. He was confused with
partially response to command. He had
moderately pale, mild jaundice. signs of chronic
liver disease, no skin lesion and no superficial
lvmphadenopathy. Cardiovascular and respiratory
system were normal. Neurological examination
revealed no stiff neck, no papilledema, no motor
weakness and no focal neurological deficit.

Investigations showed seronegative for
HIV, hematocrit 19 percent, white blood cell count
11,400 cells/mm* with polymorphonuclear cell
predominate, platelet count 229.000 cells/mm®.
Several hemoculture were negative, however. he
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still had intermittent fever. Treatment of upper
gastrointestinal (GI) hemorrhage and hepatic
encephalopathy was administered with improve-
ment of GI hemorrhage. He still confused and
developed right hemiparesis grade III/IV with
bilateral Babinski sign, nine days after admission.
The chest film showed bilateral peribronchial
infiltration with bilateral pleural effusion. The CT
brain revealed multiple hypodensity in gray
matter, gray-white junction and periventricular
region of cerebrum and cerebellum. Some lesions
showed faint incomplete ring enhancement
(Figure 1). Focal or adjacent parenchymal infarc-
tion or edema were also demonstrated. Lumbar
puncture revealed an open pressure of 160
mmH,0, white blood cell of 9 cells/mm® with
lymphocytic predominate, red blood cell of 1820
cells/mm? | cerebrospinal fluid (CSF) sugar of 18
mg/dl (blood sugar 98 mg/dl), CSF protein of
1,229 mg/dl. Gram stain, acid fast bacilli (AFB)
stain and india ink preparation were negative.
Cefotaxime and ampicillin high dose were admini-
stered for empirical treatment of brain abscess,
however, CSF culture showed no growth. He
developed sepsis syndrome and death on the
eleventh day after admission. Granulomatous
amebic encephalitis was diagnosed postmortem
(Figure 2).

CASE 2

A 17 year-old woman with underlying
disease of systemic lupus erythrematosus (SLE)
presented with symptoms of fever and productive
cough for six days, severe generalized dull aching
headache with vomiting for two days, and gener-
alized tonic-clonic seizure one day before admis-
sion. She had no previous history of seizure. She
had regularly followed up at Siriraj Hospital since
her diagnosis of SLE and her last medication was
oral prednisolone 15 mg per day.

Physical examination on admission
revealed body temperature of 39°C, respiratory rate
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of 28/min, pulse rate of 104/min, blood pressure
of 120/80 mmHg, no skin lesion and no superfi-
cial lymphadenopathy. Chest examination revealed
hyperpnea and medium crepitation of left lower
lung field. The cardiovascular system and the
abdomen were normal. Neurological examination
showed neck stiffness and Kernig’s sign was
positive while other examinations were unremark-
able.

Complete blood count showed hematocrit
28 percent, white blood cell count 6,030 cells/mm’
with polymorphonuclear cell 63 percent, platelet
count 164,000 cells/mm®. Sputum examination for
gram stain, AFB stain, and culture were all
negative finding. Chest radiogram showed
perihilar infiltration. Lumbar puncture revealed an
open pressure of 380 mmH,O, white blood cell of
56 cells/'mm" with lymphocytic predominate, red
blood cell of 13 cells/mm’ . CSF sugar of 30 mg/
dl, CSF protein of 125 mg/dl and negative finding
of gram stain, AFB stain and india ink prepara-
tion. Hemoculture and CSF culture showed no
growth. Treatment of tuberculous meningitis was
given. CT brain was done three days later and
showed multiple hypodensity areas with no
enhancement in gray matter, gray-white junction,
periventricular region in cerebrum and cerebellum
(Figure 3). The MRI of brain revealed multiple
enhancing nodules in the corresponding regions
with some focal meningeal involvement (Figure
4A.B). There was some area of nonenhanced
lesion compatible with infarction (Figure 5B).

The brain biopsy was done at left frontal
lobe lesion for definite diagnosis. Pathological
section demonstrated acute vasculitis with
cerebritis without any organisms. Intravenous
co-trimoxazole was administrated as empirical
treatment of Nocardial brain abscess. She
developed sepsis and expired sixteen days after
admission. The autopsy was done and granulo-
matous amebic encephalitis was diagnosed later
(Figure 5A, 6).
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Fig. 1. Contrast enhanced CT of Case 1 (A,B) demonstrate multiple low density areas in supratentorial
and infratentorial location with some faint enhancement.

A

Cinedd

Fig. 2. Numerous trophozoites (—) and cysts (») were found around throm-
bosed vessel in brain autopsy tissue. (H&E 400X)
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Fig. 3. Contrast enhanced CT of Case 2 reveals
multiple areas of nonenhancing low
density in cerebrum.

Fig. 4. T,wi(A) and Gd-T,wi (B) of Case 2 show multiple high signal intensity with enhancing
nodules.
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Fig. 5. Multiple necrotic nodules focally involved meningeal covering (A). The areas corresponsed
with infarction on MRI (B).

Fig. 6. A trophozoite in the lung and in a small
granuloma in the brain parenchyma.
(inset) (H&E 400X)
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DISCUSSION

Free-living amebas are widely distributed
throughout the world. They can cause rare but
highly fatal central nervous system (CNS) infec-
tion. Granulomatous amebic encephalitis occurs
in individuals of any age but the true incidence of
this disease is still unknown.’ It usually occurs in
chronically ill or immunocompromised patient
such as renal transplantation,* bone marrow trans-
plantation,’ acquired immunodeficiency syndrome
(AIDS),%7 steroid therapy. chemotherapy, or with
broad-spectrum antibiotic treatment, the same as in
our patients.®?

The portal of entry to the CNS of Acan-
thamoeba sp 1s still unclear. Hematogenous spread
from the skin or lungs has been demonstrated,'”
therefore, it can directly invade the brain paren-
chyma. Both of our cases had foci in the lungs
which seemed to be source of spreading. Clinical
manifestations consist of altered mental status,
fever, headache, convulsion, and focal neurologi-
cal deficits such as aphasia or hemiparesis with
subacute or gradual onset of symptoms. The dis-
ease may simulate the clinical course of brain ab-
scess, brain tumor, or other space occupying
lesions. Raised intracranial pressure can also
Occur.” 12,13

Antemortem diagnosis of GAE is quite
difficult. Most patients show a nonspecific inflamma-
tory response in the CSF. An opening pressure is
usually elevated, as well as high CSF protein concen-
tration. The glucose concentration is often normal or
reduced. Leukocytes are present in only low or mode-
rate numbers predominately mononuclear cell.
Because amebas are rarely detected in CSF in GAE,
specific diagnosis usually requires biopsy or autopsy
specimens. Even then, the diagnosis is likely to be
missed unless the pathologist is alerted in advance to
consider this rare disease. However, serologic tests
of Acanthamoeba may help to determine the diagno-

sis. !
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Most reported imaging findings on CT and
MRI are multiple abnormal areas involving both gray
and white matter with no predilection of supratento-
rial or infratentorial location. Some lesions are en-
hanced. Brain edema and infarction are found but rarely
hydrocephalus. The MRI seems to be more sensitive
than CT in detecting enhancing granuloma. We also
detected focal meningeal enhancement on MRI. How-
ever, the findings are still nonspecific and can be found
in tuberculous and fungal infection. The emphasizing
point is the infarcted area found mostly in the distri-
bution of small vessels and may not asso-ciated with
cortical vascular involvement as seen in tuberculous
meningitis. In our cases we found vasculitis and throm-
bosis causing infarction.*! 617

The pathological findings of GAE has been
described.?'?'3'® Focal or extensive cerebral
necrosis with wide range of granulomatous
reaction were seen.

This reaction might indicate immune
status of the hosts. Trophozoites and cysts are
numerous in necrotic or granulomatous lesions
while some other parts of the uninvolved brain
are normal. A constant finding seen in our cases
and previous reports 1s vasculitis with or without
amebic trophozoites. Thrombosis and infarction
always occur and can be detected by CT or MRI.

Almost all patients with GAE died of the
disease. There is only one nonfatal case report.
Recovery from GAE has been described using
surgical excision of a large inflammatory mass
from the parietal lobe, and following by amphot-
ericin B and ketoconazole.'” Amphotericin B or
ketoconazole may be benefit in acanthameoba infec-
tion.

In summary, we reported two rare cases of
GAE with clinical and neuroimaging findings. The
disease should be differentiated from other space
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occupying lesions or unusual cerebritis. Because the
examination 1s nonspecific. the neuroimaging will
encourage brain biopsy for definite diagnosis.

REFERENCES

1. Jariya P, Lertlaituan P, Warachoon K., et
al. Acanthamoeba spp : a case of chronic
granulomatous amoebic meningoencepha-
litis. Siriraj) Hosp Gaz 1992;44:148-53.

2. Sangruchi T, Martinez AJ. Visvesvara GS.
Spontaneous  granulomatous amebic
encephalitis : Report of four cases from
Thailand. Southeast Asian J Trop Med
Public Health 1994:25:309-13.

3. Visvesvara GS, Stehr-Green JK. Epide-
miology of free-living ameba infections. J
Protozool 1990:37:25s-33s.

4. Martinez AJ. Acanthamoebiasis and 1m-
munosuppression. J Neuropathol Exp
Neurol 1982:41:548-57.

3. Anderlini P, Przepiorka D, Luna M., et al.
Acanthamoeba meningoencephalitis after
bone marrow transplantation. Bone
Marrow Transplant 1994,14:459-61.

6. Gardber HA, Martinez AJ, Visvesvara GS,
Sotrel A. Granulomatous amebic encepha-
litis in an AIDS patient. Neurol 1991:41:
1993-5.

7. Gordon SM, Steinbery JP, Du Puis MH, et
al. Culture isolation of Acanthamoeba
species and leptomyxid amebas from
patients with amebic meningoencephali-
tis, including two patients with AIDS. Clin
Inf Dis 1992;15:1024-30.

8.  Martinez AJ, Janitschke K. Acantha-
moeba, and opportunistic microorganism:
areview. Infect 1985:13:2151-6.

9. Martinez AJ. Is Acanthamoeba encepha-
litis an opportunistic infection. Neurol
1980,30:567-74.

10. Martinez AJ, Markowitz SM. Duma RJ.

89

11.

12

13.

14.

15.

16.

17.

18.

19.

JAN. - APR 2000 Volume VI Number [

Experimental pneumonitis and encephali-

tis caused by acanthamoeba in mice: patho-
genesis and ultrastructural features. J Inf
Dis 1975:131:692-9.

Ma P, Visvesvara GS, Martinez Al. et al.
Naegleria nd Acanthamoeba infection.
Rev Inf Dis 1990.12:490-513.

Durack DT. Amebic infections In: Scheld
WM, Whitley RJ, Durack DT, eds. Infec-
tions of the central nervous system.
Philadelphia: Lippincott-Raven, 1997:
831-44.

Bale JF. Parasitic and rickettsial infections
of the nervous system. In : Tyler KL,
Martin JB, eds. Infectious diseases of the
central nervous system. Philadelphia: F.A.
Davis, 1993:266-9.

Gullett J. Mills J, Hadley K. et al. Dissemi-
nated granulomatous acanthamoeba infec-
tion presenting as an unusual skin lesion.
Am J] Med 1979,67:891-6.

Sell JJ, Rupp FW. Orrisou Jr WW. Granu-
lomatous amebic encephalitis caused by
acanthamoeba. Neuroradiol 1997;39:434-
36.

Kidney DD, Kim SH. CNS infection with
free-living amebas : neuroimaging
findings. AJR 1998:171:809-12.
Schumacher DJ. Tien RD. Lane K.
Neuroimaging findings in rare amebic
infections of the central nervous system
AJNR 1995:16:930-5.

Scaravilli F. Cook GC. Parasitic and
fungal infections. In : Graham DI, Lantos
PL, eds. Greenfield’s neuropathology.
London : Arnold, 1997:2:66-8.
Ofori-Kwakye SK, Sidobottom DG,
Herbert J, et al. Granulomatous brain
tumor caused by Acanthamoeba. ]
Neurosurg 1986.64:505-9.



