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Ab stract. Paracoccidioidomycosis is a sys temic in fec tion caused by a di -
mor phic fun gus (Paracoccidioides brasiliensis). The most com mon le sions fre -
quently oc cur in the bucopharinx mu cosa. Other le sions oc cur in the ad re nal
glands, liver, bone, gas tro in tes ti nal tract, lungs and ner vous sys tem. We re -
port here a case of neuroparacoccidioidomycosis. The pa tient was a 49
year-old male, who con sulted due to neu ro log i cal symp toms (cephalalgia,
speech dif fi culty and one tonic clonic sei zure with uri nary in con ti nence) of
eight months du ra tion. Upon phys i cal ex am i na tion it was ob served an ema ci -
ated male with nail club bing, a skin ul cer with raised edges and a crusted bot -
tom of 4 × 2 cm in di am e ter lo cated in the right supraclavicular re gion and
an ul cer ated le sion in the left ton sil with edema. The rest of the phys i cal ex -
am i na tion rev eled a dis crete left side hemiparesis and pul mo nary rales in the
left hemitorax. The fun gus was iden ti fied through di rect ex am i na tion of
cerebrospinal fluid (CSF). The histopathology of suprarenal, lungs, brain and
skin showed mul ti ple paracoccidioidal granulomas. To the best of our knowl -
edge, this is the third case re ported in the lit er a ture. We re view the lit er a ture 
on the pathogenesis and prev a lence of neuroparacoccidioidomycosis.

     

Invest Clin 45(3): 277 - 288, 2004

Co rres pon ding aut hor: Anto nio Tris ta no. Av. Apa ma tes, Edf. Apa ma tes, Apto. 101 Las Pal mas, 1050, Ca ra cas.
E-mail: mjtris ta no@cantv.net



Pa ra coc ci dioi do mi co sis del sis te ma ner vio so cen tral: re por te de
un caso y re vi sión de la li te ra tu ra.
Invest Clìn 2004; 45(3): 277 - 288

Palabras clave: Neuroparacoccidioidomicosis, paracoccidioidomicosis, sistema
nervioso cen tral.

Re su men. La Pa ra coc ci dioi do mi co sis es una in fec ción sis té mi ca cau sa da
por un hon go di mor fo (Pa ra coc ci dioi des bra si lien sis). Las le sio nes más co mu -
nes fre cuen te men te ocu rren en la mu co sa bu co fa rín gea. Otras le sio nes ocu -
rren en la glán du la adre nal, hí ga do, hue so, trac to gas troin tes ti nal, pul mo nes
y sis te ma ner vio so. Se pre sen ta un pa cien te mas cu li no de 49 años de edad,
quién con sul tó con his to ria de ocho me ses de du ra ción ca rac te ri za da por sín -
to mas neu ro ló gi cos (ce fa lea, di fi cul tad para ha blar, un epi so dio de con vul sión 
tó ni co-cló ni ca ge ne ra li za da con re la ja ción del es fín ter ve si cal). Al exa men fí si -
co se en con tró un pa cien te ema cia do con de dos en pa li llo de tam bor y una úl -
ce ra de bor des ele va dos y fon do cos tro so de 4 × 2 cm de diá me tro en la re -
gión su pra cla vi cu lar de re cha. Ade más, se apre ció una le sión ul ce ra da en la
amig da la iz quier da con ede ma. El res to del exa men fí si co re ve ló una he mi pa -
re sia iz quier da y cre pi tan tes en el he mi to rax iz quier do. No so tros re por ta mos
un caso de neu ro pa ra coc ci dio do mi co sis don de el hon go fue iden ti fi ca do a tra -
vés del exa men di rec to del lí qui do ce fa lo rra quí deo. Este es el ter cer caso re -
por ta do en la li te ra tu ra. La his to pa to lo gía de las su pra rre na les, pul mo nes, ce -
re bro y piel mos tró múl ti ples gra nu lo mas pa ra coc ci dioi da les. Ha ce mos una
re vi sión de la li te ra tu ra so bre la pa to gé ne sis y pre va len cia de neu ro pa ra coc ci -
dio do mi co sis.

Re ceived: 02-07-2003. Ac cepted: 20-05-2004

IN TRO DUC TION

Paracoccidioidomycosis (South Amer i -
can Blastomycosis) is a sys temic in fec tion
caused by a di mor phic fun gus (Paracoc -
cidioides brasiliensis) (1). It is com mon in
the ru ral ar eas of Latin Amer ica (1, 2). The
ma jor ity of the re ported cases come from
Brazil, Co lom bia and Ven e zuela (3).

Pa tients get in fected by in hal ing
mycels found in the nat u ral en vi ron ment or 
rarely from trau matic in oc u la tion via mu -
cous mem branes (1). The most com mon le -
sions fre quently oc cur in the bucopharinx
mu cosa. Oth ers le sions oc cur in the ad re nal 

glands, liver, bones, gas tro in tes ti nal tract,
lungs and ner vous sys tem (2-7).

The in fec tion of the ner vous sys tem
is al ways sec ond ary, it was ini tially de -
scribed by Pereira and Jacobs in 1919. Its
fre quency fluc tu ates be tween 9.9% and
27.7%. The two clin i cal pre sen ta tions are
men in geal and pseudotumoral, the lat ter
tak ing the form of abcesses, granulomas,
nod ules or cysts (5-8). The P. brasilienses
af fect more fre quently ce re bral hemi -
spheres (sol i tary or mul ti ple granuloma)
and could in volve the cerebelum, pons,
bulb and meninges, rarely the spi nal cord
(1).
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The di ag no sis of neuroparacoccidioido -
mycosis is dif fi cult to es tab lish. Neuro imaging
stud ies such as Computarized To mog ra phy
(CT) and Mag netic Res o nance Im ag ing (MRI) 
are help ful, but the de fin i tive di ag no sis is ob -
tained only when the fun gus is ob served mi -
cro scop i cally or iso lated from bi op sies or
from cerebrospinal fluid (CSF) (9). CSF is
usu ally nor mal or with slight pleocytosis, pro -
teins may be nor mal or raised, reach ing val -
ues of up to 200 mg/dl, glu cose val ues are
nor mal or re duced. Only four re ported cases
had ab nor mal CSF. Di rect ex am i na tion rarely 
shows the fungi (6, 8).

Amphotericin B ei ther in tra ve nously or 
intrathecally has been re garded as the best
drug for the treat ment of neuro -
paraccocidioidomycosis (10, 11). The prog -
no sis is not good; even with ad e quate treat -
ment, the mor tal ity reaches up to 20% in
dis sem i nated forms. Cer tain sulfonamide-
trimathroprim com bi na tions, such as
cotrimoxazol and cotrimazine, have also
been used due to the high drug lev els at -
tained in the CFS (12). We pres ent here the 
re cord of a Ven e zue lan pa tient with neuro -
paracoccidioidomycosis where the fun gus
was ob served mi cro scop i cally from cerebro -
spinal fluid.

CASE RE PORT

The pa tient was a 49 year-old male pa -
tient, truck driver, ad mit ted to the Dr.
Domingo Luciani Hos pi tal, Neu ro sur gery
Ser vice be cause of cephalalgia, weight loss
of aproximately 50-60 pounds, dyspnea with 
cyanosis, speech dif fi culty and one tonic
clonic sei zure with uri nary in con ti nence; all 
of which had a du ra tion of eight months.
He had a his tory of heavy drink ing and
smok ing hab its for more than thirty years.
He had had cu ta ne ous leishmaniasis in his
left leg treated 25 years ear lier.

A com puter tomographic scan ning
(C-T scan) re vealed two hypodense le sions,

one of them in the right pa ri etal ce re bral
hemi sphere with mass ef fect and perifocal
edema and the other in the left pa ri etal
hemi sphere re spec tively. The mag netic res o -
nance im ag ing (MRI) per formed showed mul -
ti ple le sions pre dom i nantly in the right side
with perifocal edema and mass ef fect that
were en hanced in a ring like pat tern with
con trast (Fig. 1). A pre sump tive di ag no sis of
ce re bral me tas ta sis of un known or i gin was
made and dexa meth a sone (24 mg/day) and
diphenilhidantoin (300 mg/day) was ad min -
is tered.

The pa tient was transfered to the In -
ter nal Med i cine Ser vice and phys i cal ex am i -
na tion re vealed an ema ci ated male with
nail club bing, a skin ul cer with raised edges 
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Fig. 1. Mag ne tic re so nan ce fin ding: round le -
sion in both ce re bral he misp he res with
mass ef fect and ede ma.



and a crusted bot tom, of 4.0 × 2.0 cm in
di am e ter lo cated in the right
supraclavicular re gion (Fig. 2) and an ul cer -
ated le sion in the left ton sil with edema.
The rest of the phys i cal ex am i na tion re -
vealed a dis crete left side hemiparesis and
pul mo nary rales in the left hemitorax. Lab -
o ra tory stud ies in clud ing hemogram, ESR,

urea, creatinine, glu cose, liver tests,
electrolites were nor mal and HIV was neg a -
tive. A chest X-Ray film showed bi lat eral
symetric reticular-nod u lar in fil trates (den si -
ties). Four teen days later the radiodensities 
were en larged with con sol i da tion in the
basal right lung (Fig. 3). Di rect ex am i na -
tion of a bronchioalveolar la vage and a spu -
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Fig. 2. Ulce ra ti ve le sion with high bor ders and crus ted cen ter.

Fig. 3. Chest X-Ray: dif fuse reticulonodular in ter sti tial pat tern pre dom i nantly in both pul mo nary
bases.



tum sam ple re vealed mul ti ple bud ding
yeasts. The cul ture of ton sil bi opsy dis -
closed P. brasiliensis as did the skin ul cer
(Fig. 4).

The cerebrospinal fluid (CSF) showed
a glu cose 146 mg/dL, pro tein 35 mg/dL,
LDH 23 IU/L. The fun gus was seen in di rect 
ex am i na tion. The se rum com ple ment fix a -
tion test with the paracoccidioidin an ti gen
was pos i tive. Based on the spu tum re sults,
treat ment with amphotericin B was be gun,
reach ing a to tal ac cu mu lated dose of 2.5 g.
He also re ceived amphotericin intrathecally 
0.5 mg 3 days per week. Af ter that treat -
ment he re ceived itraconazole 100 mg/day
as well as parenteral nu tri tion. The pa tient
had an ir reg u lar evo lu tion and sud denly
pre sented a dense left hemiparesis, loss of
con scious ness and se vere dispnea re quir ing
me chan i cal ven ti la tion. He suf fered a
nosocomial pneu mo nia caused by Pseu do -
mo nas aeruginosa as a com pli ca tion and fi -
nally died.

Au topsy re vealed an intra paren chy -
matous ne crotic nod ule in the left ce re bral
hemi sphere of 8.0 × 5.0 cm, ce re bral

edema, bi lat eral pneu mo nia with mul ti ple
nod ules suprarrenal glans abcesses and
traqueal adenopathy. The histo pathology of
suprarrenal, lungs and brain showed mul ti ple 
paracoccidioidal granulomas in CNS (Fig. 5).

DIS CUS SION

In volve ment of the ner vous sys tem by
paracoccidioidomycosis has been pre vi ously 
re ported as rare. The in fre quency of the di -
ag no sis in this spe cific area is gen er ally ow -
ing to its asymp tom atic pre sen ta tion, cur -
sory neu ro log i cal ex am i na tion, lack of spe -
cial ized tests such as ce re bral CT-Scan or
MRI and low fre quency of CNS stud ies in
au top sies (1, 13).

With the new di ag nos tic meth ods in
the last de cades, the fre quency of cases re -
ported in the lit er a ture have in creased. Un -
til 1962 there were re ported 28 cases of
neuroparaccocidioidomycosis. In our Eng -
lish and Latin Amer ica search through
Medline and Li lacs data bases we found 58
re ported neuroparaccocidioidomycosis cases
(Ta ble I). Thirty one cases of para -
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Fig. 4. His tol ogy sec tion of skin show ing char ac ter is tic multibudding forms of P. brasiliensis
(Grocott; X 40).



Investigación Clínica 45(3): 2004

282 Tristano y col.

Fig. 5. Mul ti bud ding forms of P. bra si lien sis in A: brain; B: su pra re nal; C: lung (Gro cott; X 40).
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coccidioido mycosis have been re ported in
the Domingo Luciani Hos pi tal from 1987 to 
April 2002 (Ta ble II), one in 1987, two in
1988, four in 1989, five in 1990, four in
1991, eight 1992, three in 1993, three in
1994, and one in 1995. Nine cases in volved
the lungs, four oropharyngeal mu cosa,
three larinx, one lymph node and two were
cutaneus. Nine pa tients had more than one
or gan in volved si mul ta neously, two of whom 
had gas tro in tes ti nal sys tem in volve ment.
Only in three pa tients was the CNS af -
fected, two of whom had pul mo nary in volve -
ment and only one re ported the fun gus in
the CFS di rect exam sim i lar to the clin i cal
case pre sented.

The most char ac ter is tic clin i cal pic -
ture in cludes symp toms of endocraneal hy -
per ten sion, sei zures, hemiparesis and
changes in con scious ness or per son al ity.
Ocasionally there is spi nal cord in volve ment 
sim u lat ing tumorous le sions. The dif fer en -
tial di ag no sis in clude ce re bral abcesses,
gliomas, me tas ta sis and neurocysticercosis
(13, 14). CT scan and MRI le sions are pre -
sented as sin gle or mul ti ple rounded le sions 
with low at ten u a tion val ues in the cen ter
and con trast en hance ment in a ring like
pat tern. There is lit tle perifocal edema and
mass ef fect, un less le sions are lo cal ized in
the pos te rior fossa. No bone de struc tion or
neoformation are seen (15-18).

Cerebrospinal fluid is usu ally nor mal or
with slight pleocytosis, pro teins maybe nor -
mal or raised, reach ing val ues of up to
200mg/dL, glu cose val ues are nor mal or re -
duced. Only four re ported cases had ab nor -
mal CSF. Di rect ex am i na tion rarely shows the 
fungi. In our search we re ported 3 pa tients;
(one in 1965, an other in 1994) and the one
we are de scrib ing in this pa per (6, 8).

Histopathologically we may see le sions
with a cen tral zone of ne cro sis tisular with
the fun gus sur rounded by a cel lu lar in fil -
trate that in cludes epithelioid cells, gi ant
cells, lym pho cytes and plasma cells (13).

Pul mo nary in volve ment is fre quent,
tho rax roentgenogram find ings vary from
bi lat eral sym met ri cal in fil trates in the mid -
dle and lower lung fields to uni lat eral api cal 
den si ties or a sol i tary mass (4, 7, 19, 20).
The di ag no sis is es tab lished by di rect ex am -
i na tion of spu tum, bronchoalveolar la vage
with mi cro scopic vi su al iza tion of the fungi
or by bi opsy with spe cial tinc tures (8).

Twenty four pa tients of the pub lished
cases had pul mo nary in volve ment; twenty of 
them had more than one af fected or gan
(suprarenal glands, skins, oropharinx, liver,
bones, gas tro in tes ti nal sys tem and lym -
phatic nodes). There fore in volve ment of
two or more sites is not in fre quent. So it is
im por tant not to over look any clue to the
di ag no sis spe cially ab nor mal tho rax x-rays,
accesible le sions or a pre vi ous his tory of
paraccocidioidomycosis.

Treat ment of neuroparacoccidioido -
mycosis is based pre dom i nantly on the use
of amphotericin in tra ve nously and
intrathecally with op tional com bi na tion of
sul fona mides (8, 21, 22). Ketoconazol has
been used in some cases with dis cour ag ing
re sults. Oth ers use it for in fec tions in pa -
tients in good clin i cal con di tion be cause it
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TABLE II
PARACOCCIDIOIDOMYCOSIS:

CASES REPORTED AT DOMINGO LUCIANI
HOSPITAL (1987-2002)

Location Cases (n)

Lungs 9

Oropharyngeal 4

Larinx 3

Lymph node 1

Cutaneous 2

Gastrointestinal 2

CNS 3

Multiple 9
CNS: cen tral ner vous system.



is less ex pen sive than other op tions. Treat -
ment for 6 to 12 months sub stan tially im -
proves or cures chronic pul mo nary and
chronic dis sem i nated paraccocidioido -
mycosis in 88 to 95% of pa tients (16, 22,
23).

Fluconazole 200-400 mg/day- for at
least 2 months (me dian du ra tion of 5
months) was an ef fec tive treat ment for
paracoccidioidomycosis in 27 of 29 pa tients 
in one study (12, 16, 17). Even though it is
the only azole to cross the blood brain bar -
rier it has been used in fre quently in
neuroparaccocidiodomycosis, with a re port
of ad min is tra tion in an intramedullary le -
sion with par tial re sult (23). Avail able data
sup ports itraconazole as the drug of choice
for paraccocidioidomycosis. Al most all pa -
tients treated with itraconazole 50-100
nmg/day- for aproximately 6 months dem -
on strated con sid er able im prove ment or
cure. Most pa tients in this study had
chronic dis sem i nated dis ease (23). Villa y
col. re ported a Co lom bian pa tient with
neuroparacoccidioidomycosis whose symp -
toms and neu ro log i cal signs im proved or re -
solved dur ing ther apy with itraconazole
(24). All pa tients who are se verely ill
(inmunocompromised) and those with CNS
in volve ment should be treated with
amphotericin B and sulfadiazine (21).
Amphotericin B, ei ther in tra ve nously or
intrathecally, has been re garded as the best 
drug for the treat ment of neuro -
paraccocidioidomycosis (10, 11). The prog -
no sis is not good; even with ad e quate treat -
ment the mor tal ity reaches up to 20% in
dis sem i nated forms. In our case the de lay in 
the di ag no sis and treat ment and the nu tri -
tional sta tus of the pa tient prob a bly con -
trib uted to his death.
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