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Intracranial fungal infection of sinonasal origin
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[Abstract] Objective To investigate the clinical features, diagnosis and surgical treatment of
intracranial fungal infections of sinonasal origin. Methods and Results In this retrospective study,
clinical data of 15 cases who were diagnosed as intracranial fungal infection from November 2004 to July
2019 at Department of Neurosurgery, Beijing Tongren Hospital were analyzed. Nine cases have a history of
paranasal sinus surgery. Headache and visual disturbance were major presenting clinical features.
Neurosurgical operations were performed in 14 patients: 8 cases were operated by the transcranial approach
(2 cases by eyebrow incision), 4 cases by endoscopic sinus surgery, 2 cases by combined approach.
Lumbar cistern drainage was performed in one case. All 15 patients were treated with antifungal
treatment. Intracranial fungal granuloma (IFG) was in 9 cases, intracranial fungal abscess in 4 cases,
diffuse fungal meningitis in 2 cases. Total resection was performed in 3 cases and subtotal resection was in
7 cases, and partial resection or biopsy was in 4 cases. Diagnosis of intracranial fungal infection was
established by the histopathological analysis and/or fungal cultures. Aspergillus (10 cases) was the most
common pathogen, followed by Candida albicans (3 cases), and Mucor (2 cases). During a follow-up period
of 6 months to 14 years, 2 cases recurred and reoperated, 3 cases died. Conclusions Intracranial fungal
infections of sinonasal origin may take the form of fungal granuloma or abscess formation. The morbidity
and mortality are high. Aspergillus is the most common pathogen. Headache is the most common
symptom. Preoperative diagnosis is difficult. The drainage of sinuses should be unobstructed. Frozen
pathological examination during the operation can make a clear diagnosis in the early stage. Long-term

antifungal treatment and long-term follow-up are needed after the operation.
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Table 1. Clinical and imaging data of 15 patients with intracranial fungal infection
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Figure 1 A 48-year-old female with IFG of the orbital apex and cavernous sinus. Imaging findings of paranasal sinuses Preoperative
coronal CT showed the left lateral wall of the sphenoid sinus and the optic strut were destructed (arrow indicates, Panel la). Enhanced
axial T/WI showed the lesion was obviously enhanced, and involving the left cavernous sinus (arrow indicates, Panel 1b). Figure 2 A 48-
year-old female presented with fungal brain abscess in the middle skull base had 2-year history of diabetes mellitus. Preoperative coronal
CT showed bone invasion around the right middle skull base and foramen roundus (arrow indicates, Panel 2a). Enhanced coronal T\WI
showed the lesion of sphenoid sinus, abscess formation in right temporal lobe, inhomogeneous ring enhancement and flocculent

enhancement surrounding brain tissue (arrow indicates, Panel 2b).
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Figure 3 A 48-year-old male with IFG of the anterior skull base had a history of operation of inverted papilloma of the paranasal sinuses.
Preoperative coronal CT showed the right anterior skull base was destructed (arrow indicates, Panel 3a). Preoperative enhanced coronal
TiWI showed the lesion of the anterior skull base were clearly enhanced and the boundary between the lesions and brain tissue was unclear
(arrow indicates, Panel 3b). Preoperative enhanced axial T\WI showed multiple small purulent cavities in the lesion (arrow indicates, Panel
3c¢). Schematic diagram of front-orbital craniotomy bone flaps with coronal incision (Panel 3d). Schematic diagram of skull base repair
after frontal sinus opening assisted by transnasal endoscopy, the defect of skull base was multilayer repaired and nasal sinus was packed
with iodoform gauze (Panel 3e). Intraoperative photo showed a small amount of pus in the lesion (Panel 3f). Postoperative pathology

indicated aspergillus infection (Panel 3g). HE staining x 40 One year follow-up, enhanced sagittal T\WI showed the lesion of the

anterior skull base was disappeared (Panel 3h).
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Table 2. Treatment and outcome of 15 patients with intracranial fungal infection
7 o
BB B : i HUHE e
HARHFA DIBREREE 259iny7
1 SRR AR A RS S A MTEERB 2 BRI, L RS

2 REMEIEANEER 25N

3 B e FARY) O, 2 F BT Ttk ﬂﬂ'ré'f;i%?m 1 5 11.00 18 MHFEE K, AW RFAKE IE# 41
ﬁ I3
4 IR A e FEARYI T, Yk R HEm Hh & 0.50 IEHAE
Z I + BN

5 FLTA RN B RO, 2 LEBIE HAYIEE PitkEEB 1 7 14.00 Ui O, 8 4F SR AT 3k i 0 F A,
AT R

6 LB A e A RN IRIEZY o¥ 151 o e ) | Y3 Y- 1 TEE 7.00  IEEAER

7 ELHYEAZEM 2 BN blinta) [ 2R NYA 1 8.00 AFIMAEE FHMBAELFAR,
EH A R S

8 ELHME 2 M 25N AR RS HE FOMZBERE  1.00 RS, B OVHRE, 0 IR #2454

9 ELHYERZEM TRV, 2 HHOT S e IBR G FOMBLREE 350  IERAETS, KU IR T IR, IR 3w,
51 IR L 250

10 FC R M 2B 5 AR avIBE HHEZB TEE ARG 2 A A BETF KA H 1 A 5E

11 BB 2 TRV O, Z&HOFE L eVIBR RSr M 1 5 200  BEF A ST

12 FLA M A2 RO, YRR R 1t & 7 5.00  IEH R, LK

ZATRHETE 5 + 8 5%

13 BLH R ZE B 2 BN blita) [ 2R NYA 1 7 3.00  IEEAET, KW

14 ERER M ZJB5 AR FAYIG R HEn & A 350  IERATE, KW LR R R R

15 BRI 2 FERYI O, G HIES B 2B M+ - EE 550  ARJF4FEFREHER, RRDEFEK,

Pt E B W 1A

Wk MTEERB

R,
FUR I JE RS + 76 R IR R IE 6 AE 3

AOBLEEE  5.00

MR SR R A M S S R R AR R R A I
ZNE S SR = R N TR A s
JETE i 5, WS 52 P8R N 50% ~ 80% . S
S BB R £ AT B AR AR A (1) B
ol T PR P R R R R A A PSP L (2) L
2 5 S K [ 3 0E A IAE 4R S 1) PN 1. (3) FL A
{2 AHE P9, 45 HIE P I 55 S 00 Al 6845 1) 1 P 25 4
AL 15 ) 8 O R A 34 AT D0 RS B R A AR B

PPN L T R R BB I PR R B R S
N TR 9 B AL I DR 28 45 57 o R U DR e 114 g B
0 T2 B R U e R M M A AN (B8 R 5 SRk
P IR e 114 g B 2 R = R O L TR R DY AR I kB
BRI M G e, A TR 2 b R e T R P P R
B L P Je e M R RE T A M TR A 2 b s KR
S S I WG SN AN N NG T g |
L K AR /0N PR 25 i P T AR e ke
A UL B 528 T RE IR B BLAE N B IR E AL
1370 AL 9 3 B0 5 N BB TR 2, 1
A E PR s 2 ) Sk S bR R S 5 SC R E A —

P BT A 4 DB LA B R R N
U (47.8% ~78.8%) , 8% B AH X A0 I, 22750 R &
RS PESOT SRR, R N 6 AN R R
LSk 5 REIR A 3=, 2 o B A E AR 5 AR AE 1 609 ', Bt
1 R, B T HE 23 - v 4 5 Ak B B A ) R
R TR A W R i K ek s D e B A
P R R R o A VR R A S, SR Y G
S A AR 2PN B TR R PR i R I e i R
¥y Jo ko B A G 5 g TR s M iR ik ik
I7 S AR TR R B, B RS A R % B
FERS I A 5 /0 B0 N LB R R AT R B R Ak
M . B R, B R AL B Bk )
J2 WA R R K 1 2 ik AT ZE L ZUIRBE, T B0
I AT B 5 A, P L TR sh bk R A 2 A T R 3L
Wk O ST s M O AR AT 1 o) R A A
1, AR S5 2 AT B0 F TR i A A

PPN L TR JB e ) B 15 2 R IR B Z R S
S - B S OHC U T N BB M Y 2E B o ST R B R 7 R
2 BEF K B IR P E E AT R A (R B AR



. 1090 - o [ AR B 28 B0 21 5 2020 4F 12 J1 51 20 458 12

Chin J Contemp Neurol Neurosurg, December 2020, Vol. 20, No. 12

B4 T - MIE 2 LM Y 2E I R 2, B L 56 0, iR il R
54F . FARANG BEMAREKRAI N 40 ARATRCIR L3 58
TYWI /% A D 5 - HEE 20 X5 728 A @ 5 Ak (S Sk BEas ) 4b
ARG 1AETREAR 7 38 58 T WL /% A DRI 55 - IE 20 DX 7% 45 /IMHE
F I (B K %)

Figure 4 A 56-year-old male with IFG of the anterior skull
base and orbital apex had 5 - year history of hypertension.
Preoperative enhanced coronal T\WI showed the lesion of the
anterior skull base and orbital apex were clearly enhanced (arrow
indicates, Panel 4a). One year postoperatively, enhanced coronal
T/WI showed the lesion was reduced but not disappeared (arrow
indicates, Panel 4b).
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