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Table 1 Summary of 11 patients in the infectious group.

. . . Use of
NO Age  Sex Syndrome Etiology Biopsy Past history Men'mgeal Fever Light corticosteroid
Background sign reflex .
by previous doctor
Bil OAS . . Diabetes .
1 47 Male (LTI IV V, VI, Rt D) Aspergillus Defined Sinusitis -) =) Disappeared Used
Lt OAS Asthma .
2 77 Male (Lt IV V,) Fungus susp Not done Herpes zoster ) -) Disappeared Not used
Lt OAS . ) . .
3 77 Male Aspergillus Defined Diabetes ) ) Disappeared Not used
(LtIIvy
Lt OAS . .
4 54 Male (LE 1V, VI) Fungus susp Not done Diabetes -) =) Sluggish Not used
Lt OAS . Sinusitis .
5 65  Female (Lt TV, VD) Candida susp Not done IGT -) =) Sluggish Not used
Lt OAS Sphenoidal .
6 73 Female (LTI IV V, V) Fungus susp Not done aspergillosis -) ) Sluggish Not used
Lt OAS Diabetes .
7 47 Male LTIV V) Fungus susp Not done Sinusitis -) -) Rapid Not used
Lt VII VIT IX X XI XII . Tympanitis with .
8 55  Female RtV VI Aspergillus susp  Not done effusion -) =) Rapid Used
9 55  Female Rt CSS Bacteria sus Not done Tympanitis sus) ) ) Rapid Not used
(RtTI IV V, V, VD) P ymp P P
Lt OAS (Lt ITTIT IV V, VD), . Tongue cancer .
10 79  Female Bil VIII Aspergillus susp  Not done Esophageal cancer -) ) Sluggish Not used
Bacteria susp
11 49 Male Lt OAS (EI;ltl I\I,IIII LIV VD, (Aspergillus Suspicious Sinusitis +) (+) Disappeared Used

mixed susp)

OAS = Orbital apex syndrome, Roman numerals at “Syndrome” = Impaired cranial nerves, CSS = Cavernous sinus syndrome, IGT = Impaired glcose tolerance

Table 2 Summary of 8 patients in the noninfectious group.

. Past history =~ Meningeal . Light Localization of lesion ~ Low signal ~Enhanced
NO  Age Sex Syndrome Etiology Background sign Fever reflex on neuroimaging on T,WI MRI findings
R From bilateral middle ear
Wegener’s

1 68 Female Rt VI[LtIXX Hypertension -) =) Rapid to jugular foramen (+) Enhanced

anulomatosis sus .
gt P and carotid canal

Carotid-cavernous

2 55 Male LtIIIVV,V, e

Hypertension -) -) Sluggish Left cavernous sinus (+) Enhanced

From left cavernous
3 52  Female Lt VI, Rt VII Sarcoidosis Uveitis - -) Rapid sinus to anterior Not done  Not done
cranial fossa on CT

From left orbital apex to
superior orbital fissure

Lt OAS Retinoblastoma . .
4 24 Male (LI IV V, VI) Osteosarcoma Sinusitis =) =) Sluggish and cavernou§ sinus (+) Enhanced
Osteosclerosis and
osteoclastic image on CT
Right posterior cranial
5 59  Female Rt XII Bone metastases from Dysentgry - - Rapid fossa and hypoglossal +) Enhanced
lung cancer Typhoid
canal

. . . Hypertrophic lesion from

6 47 Male LtII V'V, VI Idiopathic hypertrophic Sinusitis -) =) Rapid left tentorium to (+) Enhanced

Rt VI achymeningitis .
pacty! 2 cavernous sinus

Mass lesion at right

Idiopathic hypertrophic Rt IV palsy cavernoussinus spread to

7 55 Female Re VL VI pachymeningitis Rt VII palsy © © Rapid optic chiasma and right © Enhanced
internal auditory meatus
Rt OAS Diabetes riglip;téiﬁzfslzislﬁz :;d
8 62 Male (Rt Il g{ %IV‘ A Id“)p:ctﬂl‘:lzzir?sghlc Rt TM] - -) Sluggish bottom of right temporal lobe =) Enhanced
pachy = Rt mastoiditis Hypertrophy of right

Rt OIP
extraocular muscle

OAS = Orbital apex syndrome, Roman numerals at “Syndrome” = Impaired cranial nerves, OIP = Orbital inflammatory pseudotumor, TMJ = Temporomandibular
joint disorder
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Table 3 Summary of laboratory data in the infectious group.
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CSF Cell (/mm®) .
L y CSF Ig IgG CSF CRP (mg/d)), Ferritin ~ Blood sugar (mg/d/), . .
NO Protelr(l: 1 ?;g;’/[()rng/dl), (mg/dl) index culture  ESR (mm (1h))  (ng/mi) GA - HbAIc (%) Markers for fungal infections
Cell 4 (P:2, M:2), Protein 46, 1gG 5.8 CRP<0.30 FBS: 139
1 Sugar 128, C1117 a1l 697 Notdone ESR 64 Not done HbAlc: 123 Not done
Cell 5 (P:1, M:4), Protein 43, 1gG 7.0 CRP 3.26 FBS: 81 Aspergillus Ag: (-), B-DG: (-),
2 Sugar 56, C1 128 IgA 1.1 0.496 © ESR 81 Not done HbAlc: 5.4 Cryptococcus Ag: (—)
CRP<0.10 Casual blood sugar: . § .
3 Not done Not done Not done Not done ESR 7 312.2 205, GA: 25.1 Aspergillus Ag: (-), B-DG: (-)
4 Cell 1 (P:0, M:1), Protein 31, 1gG 3.2 0.455 © CRP 5.60 265.1 HbAlc: 6.6 Aspergillus Ag: (-), B-DG: (-),
Sugar 60, Cl 122 1gA 0.9 : ESR 91 . GA: 20.0 Cryptococcus Ag: (-)
Cell 1 (P:0, M:1), Protein 35, 180 35 CRP<0.10 FBS: 135 Aspergillus Ag: ), p-DG: ),
5 Sugar 72. C1126 1gA<0.6 0.442 =) ESR 19 Not done HbALc: 6.2 Cryptococcus Ag: (-),
g ’ IgM<0.4 T D-arabinitol: 2.5 (Cr correction value)
. 1gG 5.6 .
6 Cell 0 (P:0, M:0), Protein 57, TeA<0.6 0.402 o CRP<0.10 138.0 FBS: 103 Aspergillus Ag: (-), B-DG: (-),
Sugar 58, Cl 126 I§M< 0' 1 : ESR 16 : HbAlc: 5.5 Cryptococcus Ag: (-), D-arabinitol: (-)
. 1gG 4.0 .
7 Cell 2 (P:0, M:2), Protein 45, Toh 0.8 0.546 o CRP<0.10 1923.0 HbAlc: 7.5 Aspergillus Ag: (-), B-DG: (-),
Sugar 85, C1 124 80 ) ESR 6 . GA: 22.0 Cryptococcus Ag: (-), D-arabinitol: (=)
IgM<0.4
. 1gG 6.8 .
8 Cell 7 (P:1, M:6), Protein 45, TeA 0.8 0.863 O CRP 0.25 793.7 FBS: 98 Aspergillus Ag: 0.50 CO.Index, B-DG:(-),
Sugar 57, C1123 Ig%\/k 0 4 ! ESR 45 : HbAlc: 5.5 Cryptococcus Ag: (-), D-arabinitol: (-)
1gG 9.6 .
9 Cell 1803 (P:1184, M:619), A 21 1.041 O CRP 9.60 Not done Casual blood sugar: Aspergillus Ag: (-), B-DG: (),
Protein 103, Sugar 50, C1 113 I;ggM 0' 6 : ESR 69 130, HbAlc: 5.6 Cryptococcus Ag: (-), D-arabinitol: (-)
Cell 4 (P:1, M:3), Protein 37, = CRP 12.46 FBS: 94 Aspergillus Ag: 3.80 CO.Index, B-DG: (-)
10 Sugar 44, C1 110 IgG94  0.621 © ESR104  Notdone HbAlc: 5.3 Cryptococcus Ag: (), D-arabinitol: (=)
1 Cell 693 (P:416, M:277), 1gG 16.1 0.995 © CRP 10.64 608.2 Casual blood sugar: Aspergillus Ag: (-), B-DG: (-),

Protein 49, Sugar 79, C1113

159, HbAlc: 5.4

D-arabinitol: (-)

CSF = Cerebrospinal fluid, “P” at “CSF cell” = Polymorphonuclear leucocyte, “M” at “CSF cell” = Mononuclear leucocyte, Ig = Immunoglobulin, FBS = Fasting
blood sugar, GA = Glycoalbumin, “Ag” at “Markers for fungal infections” = Antigen, B-DG = B-D Glucan, Cr = Creatinine
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Table 4 Summary of laboratory data, therapy and clinical course in the noninfectious group.
CRP (mg/dy  DlOOUSUE p ers Antimicrobial  Effect of
CSF Cell mm®), CSFlg IgG CSF (mg/dl), Auto- L R Therapy for . Residual
Protein (mg/d), (mg/d) index culture TR WP IAD) o) g forfungal gy ACE agentand antimicrobial G Prognosis . ilit
’ SAA (ug/ml) %) infections Y usage period agent 8y y
o
Cell 8 (P:1, M:7), IgG5.5 Not CRP 3.10 Not Not P-AN Antibiotics .
L protein39  1gA<06 "% done ESR 96 done done  CA:(p Nermal g days © Steroid  Unknown - Unknown
CRP 0.67 . ndovascul: ;
9 Not Not Not Not ESR 15 FBS: 107 Not © Normal Unused Unused Endovascular Good AMlld'
done done done done HbAlc: 4.9 done surgery diplopia
SAA 28.2
CRP<0.10 _ .
g CelTROMD, 1gGA0 oy Not - Fpqp g FBS:91 - Not R Unused Steroid Good  REVI
Protein 48 IgA 0.7 done GA: 144 done titer
SAA 31.1
CRP<0.10 Unknown
Cell 0 (P:0, M:0), IgG 2.6 FBS: 93 Candida Not MCFG .
*  Prowin33  Iga<os ML O ESR1 HbAIc:49  Ag:x2 © dome 11 days o for hospital - Unknown - Unknown
SAA 1.9 transfer
CRP 13.85
5 Cell 1 (P‘.O' M:1), IgG3.8  Not Not ESR 50 Casual blood - - Not Unused Unused Chemotherapy Unknown Rt XII
Protein 48 IgA<0.6 done done sugar: 140 done
SAA 14415
Antibiotics
CRP 0.14
Cell 0 (P:0, M:0), FBS: 104 +MCFG, .
6 " protein3z  gG20 062 ESR 6 mhaless O ©  Nommal "o e Steroid Good &)
SAA19.5 .
42 days
CRP<0.10
Cell 1 (P:0, M:1), IgG 1.9 Not N FBS: 79 VRCZ . . .
7 Protein 26 1gA<0.6 0.463 done ESR 4 HbAlc: 5.2 =) =) Normal 7 days =) Steroid Good Diplopia
SAA19.5
CRP 1.00 e
Cell 1 (P:0, M:1), IgG3.2 . FBS: 90 Antibiotics . . .
Protein 35 12A 0.8 0.500 -) SI;ZR43867 HbAlc: 6.2 =) =) Normal 2 months =) Steroid Good Diplopia

CSF = Cerebrospinal fluid, “P” at “CSF cell” = Polymorphonuclear leucocyte, “M” at “CSF cell” = Mononuclear leucocyte, Ig = Immunoglobulin, SAA = Serum
amyloid A, FBS = Fasting blood sugar, GA = Glycoalbumin, MCFG = Micafungin sodium, VRCZ = Voriconazole, Roman numerals at “Residual disability”
Impaired cranial nerves

Table 5 Summary of MRI findings in the infectious group.

NO  Localization of lesions T,WI findings Gadolinium enhancement
1 Mass lesion at left orbital apex Low and high Enhanced
9 Swell}ng 1§310ns anq localized hype}rtrophy of dura mater at left Low and high Enhanced
anterior, middle cranial fossa and orbital apex

3 Mass lesion at left orbital apex Low and iso Enhanced

4 Swglhng lesions and locahz.ed hypertrophy of dura mater at left Iso and high Enhanced
orbital apex and cavernous sinus

5 Sw?lllng lesions a.nd loc?hzefi hypertrophy of dura. mater at left Low Enhanced
orbital apex, superior orbital fissure and cavernous sinus

lling lesi locali h hy of leff .

6 Swg ing lesions apd OC%I 1zef1 ypertrophy o dura. mater at left Low and iso Enhanced
orbital apex, superior orbital fissure and cavernous sinus

7 Irregular shaped lesion near left orbital apex Low and iso Enhanced
Soft tissue lesions at right cavernous sinus, and they infiltrate into

8 right foramen ovale, carotid canal, foramen lacerum, and there are Low and iso Enhanced
lesions at left cranial base, too

9 Localized syvellmg an.d hypertrophy of dura mateEr from right Iso Enhanced
cavernous sinus to orbital apex, and cerebellar tentorium

10 Irregular shaped lesion from left orbital apex to cavernous sinus Low Enhanced

1 Localized swelling and hypertrophy of dura mater at right Iso and high Enhanced

cavernous sinus and frontotemporal region




Fig. 1 Brain MRIs of the patients 3 and 8 in the infectious group.

a: T, weighted axial image of patient 3. It shows the low and iso-signal intensity mass lesion at the left
orbital apex (surrounded by the white circle).

b: Gadolinium enhanced axial image of patient 3. The mass lesion at the left orbital apex shows
hyperintense signal (surrounded by the white circle).

c: T, weighted axial image of patient 8 at the level of the cavernous sinus. It shows the low and iso-signal
intensity lesion at the right cavernous sinus (surrounded by the white circle).

d: Gadolinium enhanced axial image of patient 8 at the level of the cavernous sinus. The soft tissue lesion
at the right cavernous sinus shows hyperintense signal (surrounded by the white circle).

e: T, weighted axial image of patient 8 at the level of the medulla oblongata and the skull base. It shows
the low and iso-signal intensity lesion at the left skull base, but it is unclear (surrounded by the white
circle).

f: Gadolinium enhanced axial image of patient 8 at the level of the medulla oblongata and the skull base.
The soft tissue lesion at the left skull base shows hyperintense signal clearly (surrounded by the white
circle).

g: T, weighted axial image of patient 8 at the level of the clivus. It shows the low signal intensity swelling
of the left skull base, but it is unclear (surrounded by the white circle).

h: Gadolinium enhanced axial image of patient 8 at the level of the clivus. The lesion at the left skull base
shows hyperintense signal clearly (surrounded by the white circle).
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Table 6 Summary of therapy and clinical course in the infectious group.
Period until Period until Residual Duration of
NO Judgement of starting therapy Effective therapy  the effect the symptom Prognosis L. Adverse effects of antimicrobial agent
. disability therapy
of therapy  being stable
Start ITCZ the next day of admission because ITCZ LtIT
1 of diagnossis of aspergillus by previous doctor (max 800 mg/day) 22 days 9 months Good (blindness) 3 years ©
Start MEPM and FFLCZ the day of admission 101 0 500 mg/day L 2yearsand  Mild hepatic dysfunction (ITCZ):
2 because of elevated inflammatory response HITCZ 2 days 6 months Good  (decimal visual 3 months spontaneous remission
¥ resp (max 800 mg/day) acuity is 0.6) P
Start MCFG the day of admission because of MCFG 300 mg/day Ltll 1 year and Hepatic dysfunction (ITCZ):
3 suspected aspergillus from DM histo; +1TCZ 2 days 26 days Good (blindness) 4 months remission by reducing ITCZ
P Perg oy (max 600 mg/day) y g
Start VRCZ 2 days after admission because of MCFG 300 mg/day More than . L
. . . + ITCZ 4 months and Pleural fluid (VRCZ): remission
4 suspected fungal infection from inflammatory 4 days 3 months Good ) . .
. (max 800 mg/day) hospital by cessation of VRCZ
response and DM history .
+ MEPM temporary transfer
Start MCFG 3 days after admission because of MCFG 300 mg/day anfi Icneoszta};ion
5 suspected fungal infection from IGT and + ITCZ 2 days 22 days Good - =)
elevated D-arabinitol (max 600 mg/day) of treatment
by herself
Start MCFG 2 days after admlsswr} because of MCFG 300 mg/day Hepatic dysfunction (MCFG):
6  suspected aspergillus from sphenoidal +1TCZ 3 days 43 days Good ) 10 months o .
P remission by cessation of MCFG
aspergillosis history (max 600 mg/day)
Start MCFG because of suspected fungal MCFG 300 mg/day 2 years and Renal dysfunction (MCFG):
7 ) . B +ITCZ 2 days 40 days Good =) L. .
infection fom DM and sinusitis history 10 months remission by reducing MCFG
(max 400 mg/day)
8 ftfteﬁﬁf Bﬁgy?eftt'er af(:mlsflon Ze??;se “ VRCZ 2days  8months  Good Bil VIII 2 years Vomitting (L-AMB): remission
usp ungat miection from tympant Y fmon A Lt VIIIX X v by cessation of L-AMB
history
Start'antlbu')tlcs the day of adrfus§1f)n based on CTRX - VCM 1 years and Drug gruptlon (Antlbl(?tlcs):
9  the diagnosis of bacterial meningitis because of 4 days 29 days Good - remission by cessation
. and so on 9 months X .
physical remarks and CSF of drugs and using steroid
Continue CTRX and MCFQ from previous MCFG 150 44 days . Died after Hepatic dysfunction (SBT/CPZ):
10 doctor because of elevated inflammatory — 300 mg/day 9 days . Poor Died 44 days o .
(died) remission by cessation of SBT/CPZ
response — VRCZ therapy
Start antibiotics the day of admission based on CZS;(S;Y)S]M Hepatic dysfunction (MEPM, CTRX),
11  the diagnosis of bacterial meningitis because of + VRCZ 1 day 6 months Good Rt IIT 2 months Cytopenia (LNZ), Lumbago (L-AMB):
physical remarks and CSF remission by cessation of drugs
temporay

ITCZ = Itraconazole, MEPM = Meropenem hydrate, F-FLCZ = Fosfluconazole, MCFG = Micafungin sodium, DM = Diabetes mellitus, VRCZ = Voriconazole,

IGT =

50.0%, J¥IEE 20.0%,
J£ 50 %, HFEFE 100.0 %,
83.3%, YFEE 20.0%, [MHHEH
40%, ¥ /%11800%
80.0%, FFEEE 40.0% Th - 7.
(HITA EGLAE + JEREGRE) ORI
RIS 5] 13K 88.9%,

KIRTE LDOAERDOIFHZ IS 2212
05 2008 F ORI BT B PH S B KL E S 1 64
FEE DN R 51 61 (79.7%)
ﬁﬁﬁmﬁﬁ@ﬁ,B@U@B%)ﬁ%@@@%WﬁAE%

SFHERIE 65.3 7 (32~90 %) T -7z,
W32 6 (50.0%),

B0 EE D VT HRE L

E%J‘Ijﬁci, B PRV - T e 5%

Impaired glcose tolerance, L-AMB =
hydrochloride, Roman numerals at “Residual disability”

Liposomal amphotericin B, CSF =

[RIEA T 0 A FERAF /] 13K
[ 9% E KU 1E
A I
[0 3 B A A 38 0 / TR ] 1R
BT IR G & IR BT G
LT [RE
HEFLE 44.4% TH > 72,

/EE ] R
W% LR

[-m

u

SEVEOD T, B

HETEBE-

IS -

FRE %% -
6B (9.4%),

% 261 (3.1%),

Cerebrospinal fluid, CTRX =
= Impaired cranial nerves, SBT/CPZ = Sulbactam-cefoperazone combination, LNZ = Linezolid

FOMOBERERED 15 B (23.4%),
TEPERERS 4 51 (6.3%),

Ceftriaxone sodium, VCM = Vancomycin

AT uA N
FEH OB AR LD

FRstiiz 161 (1.6%), EHERIPIERE (I

T 572012, 1996 THo7o. RIEKD,
L 3~4ENEFTH - 7-.

(48.4%) TH > 7275,

#7704 LT o) g

o TWZ(EBRD D). SIS
B 7 & SR DAL OB DS B B 512 3E A B 61 A% 5 4,
PR BRI EDO L WHIA 9B (14.1%) Th o7z,
FEIZ 7 2OV AH 43 B (67.2%) & &%
V1560 (23.4%), H >V ¥ 56 (7.8%),
HW~—7—, WHH

TRERE R CTELLO
Bt 12.9%) DA T, HREGREBERE 25 B,

Qe L7oEBN 2 7p o 72 (IRESN T 5 61, 2RI 9 fi,
FRAF 10 B, RRERGER) R S 5EAT 1

Mk AAEZOY F—YATF7o0F9 3 VfEHT) 1
B (1.6%) 23ZEF 5, 50 6 (78.1%)
FF RIS YL E A R

TS H
L

L R TR
% CTUTF & a—
A1 (1.6%)

HIAT RIZ VI
WA X O - EATAE 1R AT 31 4
X441 (31
Fara g E 7
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A patient suffering from
cranial nerve involvement

Peripheral cranial
nerve involvement
(e.g. Optic neuritis,

53 :15

* If there are risk factors (e.g. DM, Immuno-
compromised host, Sinusitis, Tympanitis, Aging,
and so on), and/or MRI findings of gadolinium
enhanced lesion, and low signal intensity lesion

Oculomotor palsy,
Bell palsy, Lyme

. S disorder or meningeal signs ?
disease, Sarcoidosis,

Does he or she have a fever, consciousness

in T,WI, you should consider fungal infection.

Guillain Barre No lesion NO ‘1'
syndrome, CIDP), L Gadolinium enhanced
or N brain MRI

&
<

YES

Examination

CSF analysis, culture,| Pleocytosis
and treatment

cytology, TBC PCR >

Normocytosis

Cerebral intraparenchymal lesions

of meningo-

test, and so on &
encephalitis

Examination and treatment of

Myasthenia gravis
* It is necessary to Cerebral extra-
pay attention to PaliCHChYInal
change and increment lesions
of the symptoms.
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v

intraparenchymal brain tumor, demyelinating
lesion, and so on

Blood test (CBC, Biochemical examination, Inflammatory response, Markers for
fungal infections, tumor markers, ACE, Autoantibody, Ferritin, IL-2R,
QuantiFERON-TB2G, and so on), Tuberculin reaction, CSF analysis, culture,
cytology, TBC PCR test, and so on (if they aren’t done), Whole body imaging
(Whole body CT scan, Gallium-67 Scintigraphy, Bone scintigraphy, and so on)

Etiology

is clear Treatment for the

etiology if it is clear
by the examination

A\ 4

l Etiology is unclear

’ Discussion about biopsy by otolaryngologist if the patient has sinusitis, and it is suspected to be etiology

l, Biopsy by otolaryngologist is difficult

’ Discussion about biopsy via craniotomy by neurosurgeon

‘1, Biopsy by neurosurgeon is difficult

Disucussion about diagnostic therapy by antifungal drugs if the patient doesn’t seem to suffer from
bacterial infection from the inflammatory response and general condition. If he or she has visual
disorder, you should go forward to examination with diagnostic therapy by antifungal drugs.

Fig. 2 The diagnostic flowchart for patients with cranial base lesions of unknown etiology.

CIDP = chronic inflammatory demyelinating polyneuropathy, TBC = Tuberculosis, PCR = Polymerase

chain reaction, CBC = Complete blood cell count, ACE = Angiotensin converting enzyme, IL-2R =

Interleukin-2 receptor, DM = Diabetes mellitus
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Abstract

Treatment outcome of patients with cranial base lesions of unknown etiology:
focusing on infectious cases with multiple cranial nerve disorders

Akihiro Matsumura, M.D.”, Tomihiro Imai, M.D., Ph.D.”, Masaki Saito, M.D., Ph.D.",
Shin Hisahara, M.D., Ph.D."” and Shun Shimohama, M.D., Ph.D.”

YDepartment of Neurology, Sapporo Medical University School of Medicine

Involvement of cranial nerves caused by cranial base lesions manifests diverse symptoms according to the
localization of lesions. These localization-related symptoms are classified into syndromes such as orbital apex syndrome,
cavernous sinus syndrome, and jugular foramen syndrome. Since the lesions may have various etiologies including
infection, inflammation and tumor, etiological diagnosis should be performed simultaneously if possible. However,
previous reports have described poor and/or fatal outcome following inappropriate treatment mainly due to difficulties in
making a definitive pathological diagnosis.

Nineteen patients with multiple cranial nerve involvement caused by skull base lesions were enrolled over the past
12 years. The patients were divided into an “infectious” group (n=11) and a “noninfectious” group (n=8) based on the
final diagnosis. Chi-square analysis was conducted to examine the sensitivity and specificity of various factors including
patient characteristics, clinical course and treatment response in infectious and noninfectious groups. Consequently, we
identified some patients with good outcome irrespective of infectious or noninfectious etiology, even though a
pathological diagnosis was not reached before the initial treatment. These patients with good outcome consistently
received antifungal therapy in the early stage if infectious etiologies were suspected. We recommend conducting
diagnostic therapy with antifungal drugs in patients with skull base lesions of unknown origin although infection cannot
be excluded, when a pathological diagnosis is difficult due to various patient conditions.

(Clin Neurol 2013;53:9-18)
Key words: cranial base lesions, cranial nerve disorders, infection, anti-fungal therapy, diagnostic therapy




