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In this case, we present an immunocompetent patient who had a wound infection secondary to Aspergillus fumigatus after
undergoing a neurosurgical procedure that was complicated by an epidural abscess.Te patient was treated with voriconazole and
responded favorably. We highlight the need for awareness of the possibility of an Aspergillus infection in people without any
obvious immunocompromise and advocate for the inclusion of this opportunistic fungus in the workup of postneurosurgical
infections and dura-based collections. A brief review of relevant literature is also included.

1. Introduction

Aspergillosis is an opportunistic fungal infection that is
caused by Aspergillus, which is ubiquitous in the environ-
ment. Most cases of central nervous system (CNS) Asper-
gillus infections are seen in patients who are
immunocompromised such as transplant patients, patients
with cancer, on chemotherapy, or prolonged steroids [1]. In
addition to immunocompromised status, other factors that
can also increase the risk of infection include prior surgeries
and any steroid use, even when temporary and of short
duration [2–4]. Although invasive Aspergillus infections are
usually seen in patients who are immunocompromised,
immunocompetent individuals can also be afected by as-
pergillosis postsurgery, which remains rare. In fact, most
cases of reported postsurgical aspergillosis are encountered
in immunocompetent individuals [4–6]. Here, we present
a case of an immunocompetent patient who developed an
Aspergillus epidural abscess after an elective neurosurgical
procedure despite no previous steroid exposure. Te clinical
presentation of aspergillosis epidural abscess is nonspecifc

and may mimic other conditions such as an abscess due to
bacterial or mycobacterial pathogens, and therefore, di-
agnosis can be challenging and often delayed [7]. Tis case
report aims to raise awareness about postsurgical compli-
cations with Aspergillus CNS infections in immunocom-
petent hosts and highlights the importance of timely
diagnosis andmanagement.We also include a brief review of
relevant literature fndings.

2. Case Presentation

A 54-year-old African American female with a past medical
history of hypertension, deep vein thrombosis (not on
anticoagulation), and recently diagnosed Chiari malfor-
mation with syringomyelia presented with new-onset
headaches and fevers.

She reported a pressure-like throbbing headache asso-
ciated with body aches, subjective fevers of 2 days duration,
as well as numbness in her left foot, neck pain with
movement, and increased redness and pain around the
surgical site.
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Tree weeks prior to presentation, the patient underwent
elective neurosurgery to correct a Chiari malformation with
syringomyelia. A suboccipital craniectomy with C1 lam-
inectomy and duraplasty with cadaveric dura was performed
at this admission without complications, and the patient was
discharged home.

At the time of presentation, the patient was hemody-
namically stable, saturating 97% on room air, with low-grade
temperature. On physical exam, she appeared ill. Tere was
tenderness in the neck area, especially with neck fexion. Te
posterior neck incision appeared clean, dry, and well-
healing. Te rest of the physical exam was without perti-
nent fndings.

Initial workup included a normal peripheral blood
leukocyte count, negative rapid HIV screen, and a basic
metabolic panel without electrolyte derangements. Te
computed tomography (CT) of the brain showed no signs of
a stroke or bleeding, but fndings were consistent with
a recent craniectomy with C1 laminectomy and duraplasty.
CT also showed a fuid collection measuring 3.4 cm× 2.8 cm
(Figure 1). Follow-up magnetic resonance imaging (MRI)
showed a rim-enhancing collection likely contiguous with
cerebrospinal fuid (CSF) spaces and 2.3 cm× 0.9 cm syrinx
at the level of C2 (Figure 2).

Based on these fndings, the neurosurgical service took
the patient emergently to the operating room for an incision
and drainage of the collection. At the time of surgery,
a seroma, as well as an abscess, was found deep in the wound
which was washed out. Superfcial and deep samples were
taken and cultured for anaerobic and aerobic bacteria, fungi,
and acid-fast bacilli. Dural repair, which had been per-
formed after the initial surgery, was without CSF leakage.

At this time, the diferential diagnosis included post-
neurosurgical wound site infection with seroma and possible
epidural abscess related to nosocomial meningitis. Even
though CSF by lumbar puncture was not obtained to
confrm meningitis (as the patient was taken emergently to
surgery), the MRI fnding of contiguity between the epidural
collection/abscess and the CSF spaces suggested the presence
of meningitis. Broad-spectrum intravenous antibiotics with
cefepime and vancomycin were started along with steroids
while awaiting intraoperative cultures. Cultures, however,
returned positive for Aspergillus fumigatus.

Treatment was promptly started by initiating in-
travenous voriconazole loading dose 6mg/kg, every 12 hours
for two doses, followed by maintenance dosing of 4mg/kg
every 12 hours. Te empiric antibacterial coverage and
steroids were discontinued as no bacteria grew from the
cultures. Antifungal susceptibilities were sent for
A. fumigatus and returned with the following minimum
inhibitory concentrations: amphotericin 2 μg/ml, caspo-
fungin 0.125 μg/ml, micafungin ≤ 0.015 μg/ml, itraconazole
0.25 μg/ml, posaconazole 0.06 μg/ml, and voriconazole
0.25 μg/ml (No CLSI interpretation available). Voriconazole
was continued, and a treatment duration of nearly fve
months was completed with an excellent clinical response. A
repeat MRI scan of the brain showed no remaining epidural
collection with an overall improvement in the patient’s
clinical status.

3. Discussion

Aspergillus spp. are opportunistic pathogens, typically
causing invasive disease in immunocompromised patients,
and represent a rare cause of potentially fatal surgical wound
infections and abscesses in afected patients [2, 5, 6, 8, 9].
Much research has associated the risk of postsurgical as-
pergillosis with the use of corticosteroids, such as daily
prolonged prednisone use [2, 5, 10]. Other cases have re-
ported aspergillosis in the nervous system in immuno-
competent hosts postsurgery [5, 6, 11, 12]. Our patient did
not have any evidence of immunocompromise; her HIV test
was negative, and she did not have a history of corticosteroid
treatment before surgery.

Tere are numerous pathogenicAspergillus spp. of which
A. fumigatus is the most common species isolated post-
neurosurgery [2, 5, 11]. A. fumigatus is ubiquitous in the
environment and commonly transmitted through conidial
inhalation. Pasqualloto et al. reported 25 cases of aspergil-
losis due to neurosurgery, and Panicker et al. described 5
others due to combined ear, nose, and throat and neuro-
surgical procedures [5, 13]. In addition to the inhalational
route, the central nervous system (CNS) may also be
a destination from hematogenous dissemination or directly

Figure 1: CT imaging (transverse section) showing surgical site
collection including a pseudomeningocele and epidural abscess.

Syrinx at C2
level

rim enhancing
collection

Figure 2: Sagittal section of MRI brain with/without contrast
showing a rim-enhancing collection and 2.3 cm× 0.9 cm syrinx at
the level of C2.

2 Case Reports in Infectious Diseases



Ta
bl

e
1:

Li
te
ra
tu
re

re
vi
ew

of
A
sp
er
gi
llu

s
fu
m
ig
at
us

as
so
ci
at
ed

w
ith

po
st
su
rg
ic
al

w
ou

nd
or

ab
sc
es
s
in

im
m
un

oc
om

pe
te
nt

pa
tie
nt
s.

Re
fe
re
nc
e

A
ge
/

se
x

Su
rg
er
y
pe
rf
or
m
ed

In
te
rv
al

be
tw
ee
n

su
rg
er
y
an
d

in
fe
ct
io
n

In
fe
ct
io
us

co
m
pl
ic
at
io
n

M
et
ho

d
of

di
ag
no

sis
G
M

st
at
us

A
nt
ifu

ng
al

tr
ea
tm

en
t

O
ut
co
m
e

In
de
x
ca
se

54
/F

N
eu
ro
su
rg
er
y/
su
bo

cc
ip
ita

l
cr
an
ie
ct
om

y
w
ith

C
1

la
m
in
ec
to
m
y
an
d
du

ra
pl
as
ty

3
w
ee
ks

W
ou

nd
sit
e
in
fe
ct
io
n
w
ith

se
ro
m
a
an
d
ep
id
ur
al

ab
sc
es
s
w
ith

m
en
in
gi
tis

Su
rg
ic
al

ex
ci
sio

n,
cu
ltu

re
N
eg
at
iv
e

V
or
ic
on

az
ol
e
(lo

ad
in
g
do

se
th
en

35
0
m
g
tw
ic
e
a
da
y)

fo
r
ap
pr
ox
im

at
el
y

5
m
on

th
s

A
liv
e.

Re
so
lu
tio

n
of

ep
id
ur
al

ab
sc
es
s

C
he
n
et
al
.[
9]

46
/F

M
as
to
id
ec
to
m
y/

cr
an
ie
ct
om

ie
s/
ch
ro
ni
c
ot
iti
s

m
ed
ia

A
pp

ro
x.

2
ye
ar
s
an
d

5
m
on

th
s

O
to
ge
ni
c
ce
re
be
lla
r

ab
sc
es
se
s

L/
C
SF

;s
ur
ge
ry
;

pu
s
cu
ltu

re
N
A

V
or
ic
on

az
ol
e
(4
00

m
g/
da
y)

fo
r

5
m
on

th
s

A
liv
e

M
or
io
ka

et
al
.

[1
4]

83
/M

N
eu
ro
su
rg
er
y/
bu

rr
ho

le
su
bd

ur
al

he
m
at
om

a

A
pp

ro
x.

3
ye
ar
s
an
d

5
m
on

th
s

Su
bd

ur
al

ab
sc
es
s
an
d

gr
an
ul
om

a
Su

rg
ic
al

ex
ci
sio

n
hi
st
op

at
ho

lo
gy

N
A

L-
A
M
B
(0
.2
5
bi
w
ee
kl
y

in
tr
at
he
ca
lly
)+

m
ic
on

az
ol
e
(5
00

m
g
IV

da
ily
);
ad
ve
rs
e
re
ac
tio

n;
re
pl
ac
ed

by
fu

cy
to
sin

e
(5
g
or
al
ly

da
ily
)

N
A

D
ar
ra
s-
Jo
ly

et
al
.[
15
]

29
/M

N
eu
ro
su
rg
er
y/
ac
ou

st
ic

ne
ur
in
om

a
N
A

M
en
in
gi
tis
;a

bs
ce
ss

L/
C
SF

Po
sit
iv
e

L-
A
M
B
(5
w
ee
ks
)+

5-
FU

(7
w
ee
ks
);

itr
ac
on

az
ol
e
(6
m
on

th
s)

A
liv
e
af
te
r

12
m
on

th
s

Le
ts
ch
er

et
al
.

[1
6]

20
/M

Fr
on

ta
lc

ra
ni
ec
to
m
y/
br
ai
n

tr
au
m
a

N
A

C
el
lu
lit
is/
ep
id
ur
al
ab
sc
es
s/

fr
on

ta
lb

on
e
os
te
om

ye
lit
is

Br
ai
n
bi
op

sy
,

cu
ltu

re
N
A

A
BL

C
×
3
w
ee
ks

fo
llo

w
ed

by
itr
ac
on

az
ol
e
fo
r
5
m
on

th
s

A
liv
e
af
te
r

3
ye
ar
s

En
do

et
al
.

[1
7]

55
/M

N
eu
ro
su
rg
er
y/
pi
tu
ita

ry
ad
en
om

a
A
pp

ro
x.

1
ye
ar

A
ra
ch
no

id
iti
s;
su
bd

ur
al

ab
sc
es
s

L/
ab
sc
es
s

as
pi
ra
tio

n
N
D

A
M
B
+
fu

co
na
zo
le

(4
w
ee
ks
)

N
A

M
ar
in
ov
ic

et
al
.[
18
]

65
/M

C
ra
ni
op

la
st
y
fo
r
se
ve
re

cr
an
io
fa
ci
al

tr
au
m
a

A
pp

ro
x.

8
ye
ar
s

M
en
in
gi
tis
,a

bs
ce
ss

L/
C
SF

;
st
er
eo
ta
ct
ic

dr
ai
na
ge

N
A

A
M
B;

L-
A
M
B;

itr
ac
on

az
ol
e

A
liv
e

G
M
,g

al
ac
to
m
an
na
n;

A
M
FB

,a
m
ph

ot
er
ic
in
;L

-A
M
B,

lip
os
om

al
am

ph
ot
er
ic
in
;A

BL
C
,a

m
ph

ot
er
ic
in

B
lip

id
co
m
pl
ex
;N

A
�
no

t
av
ai
la
bl
e;
A
pp

ro
x.

�
ap
pr
ox
im

at
el
y.

Case Reports in Infectious Diseases 3



spread from nasal or paranasal deposits. We have included
a brief literature review of cases found to have A. fumigatus-
associated postsurgical wound infections in immunocom-
petent patients (Table 1).

Te potential for exposure to Aspergillus spp. in the
hospital and contamination in the operating room exists,
particularly in areas with high trafc of construction/ren-
ovation or environmental outbreaks. Infections of the
wounds, heart, lung, and CNS have been reported following
surgical procedures [5, 19]. Gunaratne et al. even reported
an outbreak of A. fumigatus from contaminated unused
hospital materials (syringes, needles, and cannulae) fol-
lowing a natural disaster [20]. Infection preventionmeasures
that include indoor air sampling, regular ventilation system
maintenance, and adequate sterilization techniques are
recommended to mitigate the development of these types of
nosocomial infections [1, 2, 5, 20, 21].

Diagnosing aspergillosis in the CNS postsurgery can be
very challenging. Most patients present with fever and
headache followed by neck stifness many weeks after the
procedure, but not all patients follow this pattern [2, 11].
Tere is no “gold standard” test for the diagnosis of as-
pergillosis, and various methods are often used, such as
culture examination, histopathology, microscopy, cytopa-
thology, fungal biomarkers, needle aspiration or specimen
biopsy, and immunodetection [2, 19, 22]. Serum gal-
actomannan testing can be helpful in the diagnosis of CNS
infections; however, tests may not always return positive [2].
Te national consensus guidelines for the diagnosis of in-
vasive aspergillosis in 2021mentions galactomannan antigen
testing to be one of the most common nonculture methods
for diagnosis [22]; however, due to limitations with sensi-
tivity and potential cross-reactions from other fungi or
drugs, a negative result should not rule out disease if the
overall clinical picture may suggest otherwise [6, 9, 23].
Zamora et al. reported that CSF galactomannan testing was
more useful in detecting aspergillosis caused by
A. fumigatus, A. terreus, and A. favus [2]. Using samples of 5
patients diagnosed with CNS aspergillosis, Kami et al. re-
ported in 2002 that CSF galactomannan testing had a sen-
sitivity and a specifcity of over 80% and 90%, respectively,
but fungal cultures were negative for all of them [24]. In our
case, serum galactomannan was negative, and CSF gal-
actomannan was never performed due to the lack of vali-
dation for this type of test. Te diagnosis of Aspergillus
epidural abscess was made after cultures taken from the
operating room grew A. fumigatus.

Early diagnosis and treatment of Aspergillus surgical
wound infections and abscesses can reduce morbidity and
mortality [2, 5, 6]. It is also important to have a broad
diferential when evaluating and managing patients with
postsurgical wounds, considering the potential presence of
fungi. Data on the treatment of A. fumigatus surgical wound
infections and abscesses are limited, particularly for im-
munocompetent patients. A review of the literature supports
a combined approach of surgical debridement to remove
infected tissue and an efective antifungal [1, 2, 9, 12]. Te
preferred drug for Aspergillus infections due to A. fumigatus
is voriconazole [1, 6, 22, 25]. Voriconazole exhibits excellent

in vitro susceptibilities against A. fumigatus, ranging from
84.8 to 95.9% [26, 27], and is a favorable drug to treat
epidural CNS infections due to its ability to penetrate both
the CNS and abscess tissue [1, 6, 8, 11, 22, 28–30]. Other
recommended treatment options include amphotericin B,
posaconazole, isavuconazole, itraconazole, and echino-
candins, although numerous case reports have shown vor-
iconazole to be superior [1, 6, 8, 22, 25]. In a review of 123
cases of CNS aspergillosis, amphotericin monotherapy
demonstrated higher mortality than voriconazole (62.5 vs.
35.4%, respectively) [31]. Few studies have also shown that
echinocandins used in conjunction with amphotericin B or
voriconazole can produce a synergistic efect [21, 32]. Du-
ration of therapy should be driven by the source of infection
and can last several months [8, 11]. In our case, antifungal
therapy was given for about 5months and discontinued
upon clinical improvement and image resolution.

In conclusion, we have illustrated a relatively rare case of
epidural abscess and wound infection following a neuro-
surgical procedure in an immunocompetent person due to
A. fumigatus. Diagnosis can be challenging as there is no
uniform presentation, and fungal pathogens are often less
frequently considered as the causative pathogen in immu-
nocompetent patients. Delayed diagnosis and treatment may
lead to poor outcomes; therefore, a high index of suspicion
and timely diagnosis, coupled with efective antifungals, are
essential in preventing morbidity and mortality in post-
neurosurgical aspergillosis.
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