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Imaging of the Paranasal Sinus
Keiko Toyoda

The paranasal sinus is an aerated space constructed of bones.
Its draining pathway for secreted mucus is narrow and sur-
rounded by structures such as the palate, orbit, and anterior
cranial fossa. Many minute openings traverse the bony struc-
ture for innervation and blood supply. Therefore, CT and MRI
play a complementary role in diagnosing sinonasal disease.
When paranasal sinusitis is suspected, CT is conducted to
evaluate the drainage passages, deviation of the nasal septum
or normal variants, and bone sclerosis for preoperative plan-
ning of endoscopic sinus surgery. When a unilateral space-
occupying lesion or bone destruction is detected by CT, ma-
lignancy may be considered. However, contrast resolution
on CT is limited, and the procedure should be complemented
by MRI. MRI is superior to CT in contrast resolution, and
is more helpful in illustrating tumor extension or invasion
into soft tissues such as the masticator space or into the orbital
or intracranial space. The present report discusses sinonasal
non-neoplastic and neoplastic diseases that have typical and
characteristic findings on CT and MRI.
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Fig. 1 Nasal polyps, found on endoscopy, causing obstruction of the left maxillary sinus in a

68-year-old man.

A: Coronal CT shows soft tissue density occupying the left maxillary sinus and left nasal cavity. Note

minimal sclerosis of the maxillary bone, indicating chronic inflammatory process (arrowheads).

B: Coronal T1-weighted image.
C: Coronal T2-weighted image.

MR images show fluid filling in the maxillary sinus, shown as hypointensity on T1-weighed imaging and hyperintensity
on T2-weighted imaging. At the base of the left maxillary sinus, a homogeneous soft tissue mass with smooth

convex border is noted, indicating polyp.
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Fig. 2 Intrasinus hemorrhage in a patient using anticoagulant drugs.
A: Axial T1-weighted image shows areas of increased intensity at the dorsal part of the left max-

illary sinus (arrow).

B: Axial T2-weighted image shows that the lesion is hypointense, farming a fluid-fluid level

(arrowheads)with ventral hyperintense mucin.

SHEINLHRETH A, HEHTRL LTI, 2M0BAI13H
WRIEE, WERK, 18ty 2 ERBERE, K)—7 . %
fanatk, FRE - Bb% 5727 (Fig. 1).
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MRIZBWTITIL, T2OEHEE &2 L4 EFE2ET 2
ZENHBDT, ZORBEOMPIITEELET S, 7
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DFERE & LTLERH OB, SUESME, W, S
BORELEMAMBTLAL, Mg Tidair-fluid level &
&7,

LI BT Bair-fluid level DJEE & L T IHi s g
D, HEIZRTTETR Dair-fluid level |1l BB % Bk L,
HEANDBREOWRABIZE LB DT, Rl ikEE U
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FEERISIERIE EFR, MHERcErs 2%,
EREREE LTIET7T AV F L AHE N, FEE BN &
s, S 5ICIEEEMEIIMycetoma (i) & 7 L)L
F-HIzoEHE 5.

Mycetomald—fIZHAITET, BIROEEICHEIKIEEZRES
fER L LRI S5, BERBEAOKBERES X O
BIEOFEEORCRE, Wb, @&, BHE 245, CT
TIINBMICAKRILEE) BB L LTEO 5N 5. MRITIE
EEORPIC Lo THELETV F L Z k> CTIEHES &
UT25RFZ- TIRES %2 7R T (Fig. 3).
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A: Axial CT.
B: Axial T1-weighted image.
C: Axial T2-weighted image.

LA

Fig. 3 Noninvasive fungal sinusitis. Aspergilloma in a 62-year-old man.
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Axial CT shows a soft-tissue mass at the medial wall of the nasal cavity, occupying the maxillar¥ sinus. The as-

pergillus mycetoma is seen as a focal area of increased attenuation and internal calcifications (arrow

. Bony sclerosis

of the maxilla is noted as a secondary change of chronic sinusitis (arrowheads). T1- and T2-weighted images show
a hypointense mass at the medial wall (arrow)with fluid filling in the maxillary sinus and mucosal thickening.

Fig. 4 Allergic fungal sinusitis with unilateral involvement of the left maxillary sinus in a 62-year-old man.
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A: Axial CT shows intrasinus increased attenuation in the left maxillary sinus with a peripheral rim A | B
(arrowheads)of low attenuation that indicates inflammatory disease. _
B: Bone-algorithm coronal CT shows expansion and thinning of the lamina papyracea. c D

C: Axial T1-weighted image.
D: Axial T2-weighted image.

The T2-weighted image shows complete lack of signal in the region of corresponding hyperdense material and
mimics an aerated sinus (arrow). A thin rim of high signal is noted corresponding to the low attenuation on CT.
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A: Bone-algorithm coronal CT.
B: Bone-algorithm axial CT.
C: Coronal T2-weighted image.
D: Axial T1-weighted image.
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Fig. 6 Mucocele in the left frontal sinus in a 91-year-old woman.

{ Fig. & Fulminant invasive aspergillus sinusitis
in an immunocompromised host in a 58-year-
old woman.

A: Axial contrast-enhanced T1-weighted image.
B: Coronal contrast-enhanced T1-weighted
. image.

| Contrast-enhanced T1-weighted images
show an abnormal enhancement effect in the
pterygopalatine fossa (arrowheads), cavernous
sinus, and dura of the middle fossa(arrow),
indicating intracranial invasion.¥

CT images show an expansile mass in the left frontal sinus that has extended intracranially and to the orbit with thinning sinus wall
(arrows). T1-weighted image shows an expanded mass that is filled with hyperintense fluid, and T2-weighted image shows inter-
mediate intensity, indicating high protein content. The local area of hypointensity represents inspissated secretions (arrow).
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Flg. 7 Radicular cyst of the Ieft mandible in an 32-year- ordl woman. A

A: Bone-algorithm axial CT.
B: Bone-algorithm coronal CT.
C: Axial T1-weighted image.

D: Coronal fat-suppressed T2-weighted image.
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CT images show an expansile mass originating from the maxille, causing elevation of the maxillary
roof clearly recognized on coronal image (arrowheads). MR images show the mass with T1-
and T2-shortening, indicating high protein content,

BCh o/, BUEIZR - BIANEICAE L 25 Ml RMEE
BOBHTH L. TORERIIMENE, /M KERETH
D, BAIZERFBAROEESS . RHEG TITMBRE
B, ZEVEIETE, HRAELA CoRLMmAES AR 5. EE
FosEgE LTIIEIRMERT, B0 EITHIBOH I & B
BETHAH, MRITIE I NS & L TTUERE, T258H
BTARY—REFEELT. NEVTY VA ICE)T2H
MDA, G THRER X ED 5 (Fig. 8).

2. & - BREFOEEERE

B - BIBEOIEHRZE ORI E 2 BT S NI,
1) %47 Rz v 7L o fE

FLEEME (I ES & L CRMB IO END S, BT EEN
FLEENE /MR ZE 12 3§ A schneiderfilE 2 5384 LR L
B b & e A2 HMBETH S, M LE» S ALREF
LR FCOMBEEORITSAONS. JHIIRFHAIC
TUTo 38z E D, NHFEFM (A Hinverted
type) IZEBT AT NARED L L, HISHDHETH 5.
FLEERAMEIZEE T (F R fungiform type) IZ 5 HPIRICIHFF L,
BN ICIIRFELESTH S, M LEMREEIAT
H5b.

A BCEFLIRE (X EBE D 7R BARCIEBRICEAEL T, &
fEB LU EERRMNICOADYY), EFRRPN TS MR MR %
o TWwBE Z LSV, BEIFECI0~T5% L wbhT

FH174ETA25H

WA DRIRSEAY AT & ) BRERIIETLTWA?,
AHEPIIE 3~24% (13%)7, FBALFHZ 9%Y Evvbh TH
D, FBREESAYLEETHS. CTRTIIBES SV
BN oK EIRE 23 5 F A4EERY, MRITIET2
SRS E X U F 7 3GAER T RFRIZI B 5 BREIR QBT
REBHEEN TS (Fig. 9, 10). MRIDFHAEAIZHTIC
bEHTHA. KrosebIZ X 5 Stagingh R INTHY,
T1; BIECERB, T2 ; FOHER(OMU) % B2 LE6E TR
HHWIE/ BILUCLEFERONAE BT, T3 ; LFHFEOH
fl, TH, #h, #hFbsr0id/ BILUEHERDLVIZ/
BLUHEERZ B3, T, BIBESCER, 983 T
WA, Z Dstaging i LIGF S ETET .
2) o5 S o A S
%ﬁﬁm%ﬁﬁﬁuﬁ%®%%M%#%%¢L,mﬁﬁ
BIICIFFE LS ma 2\ I B & 1Rk L+ 4. MO
ﬂ& LCBENCHLROER, MBMTEHIERL, ¥
Fomim, L3R, EEACDEE. FRAIMICENARIERA
fTbh, MENCIEFERMNSHITSNE ZEbH LA, B
T HIENE CHIRIC L ARBEIBREET 57,
CTTHEOEMNS LURERE T, B&HOCTTEEOZ
L & OIEFE O MR RPHT BRI DR EBAED H N,
BREETHTAETFLERD S 5. BEOFLIZHHZFIE
KW CREE L3V (Fig. 11). MRITIZIESM#ROEF2
LD EEYTH Y, TISRREIC TED & PEERF S, T20

7



202 ) IE O W B WT

Fig. 8 Elood boil in the right maxillary

sinus in an 82-year-old woman.

@ ; 1

A: Axial T1-weighted image shows a mass in the right maxillary sinus.
B: Axial T2-weighted image shows the mass to have intermediate intensity with a hypointense
rim (arrows) . Obstructed secretions are present in the right maxillary sinus.

C: Axial contrast-enhanced T1-weighted image.

D: Coronal contrast-enhanced T1-weighted image.
Contrast T1-weighted images show marginal and internai enhancement effect of the mass.

Fig. 9 Inverted papilloma in a 77-year-old man.

A: Axial T1-weighted image shows homogeneous lobulated mass in the left maxillary sinus. A ‘ B ‘ C

B: Axial T2-weighted image.
C: Axial contrast-enhanced T1-weighted image.

T2-weighted image and contrast-enhanced T1-weighted image show convoluted cerebriform pattern throughout

the mass (arrows)with fluid collection at the anterior part.

RBICTHEED»LBES &7, BEONIICITED
THE LCMEI L 25 KO SRERFF 230, HkR
bEHTHS.
3) R LR
BISFEDFEDR0% 1T EFHFIZA SN, 80% SR F i 9iE
THDHY W, LEEH, BFEG0%), &EiH00%)DIEIZE

V. ARERMEAFROERICL Y, @RISR
L2 EICEDEIRER L Twa, migmR Tk, ExiE
BRI REATE VO T, T2 MffRIC ThEED
BEZRL, ERICTHMEIIRSAS NS (Fig. 12). CTT
(R R S ST HAIEE L L TRl S h .
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Fig. 10 Inverted papilloma with coexisting squamous cell carcinoma in a 56-year-old man.

A: Bone-algorithm axial CT.
B: Bone-algorithm coronal CT.
C: Axial T2-weighted image.
D: Coronal T2-weighted image.

CT images show soft-tissue mass in the nasal cavity and the maxillary sinus with permeative lytic change
of the medial wall and widening of the pterygopalatine fossa(arrowheads), indicating tumor invasion. T2-
weighted image shows the mass (arrows)of finely convoluted cerebriform pattern throughout the entirety
of the mass. Multifocal squamous cell carcinoma was present diffusely in mucosa of this inverted papilloma.
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Fig. 11 Juvenile angiofibroma.

Enhanced CT shows an enhancing nasal mass,

extending outside the nasal cavity from the sphe-
nopalatine foramen (arrow).

T2, BOFELHEELEC LER THOFRE - BUE,

T3 ; JEERKGRR, LIRRPREE, ARG X 7oI3P9BE, HERE i
~NER, T4 REN L EER, REEF, $EER, -
WREH, #OE, 7oEMRAREER, EEEANRE, L3h
5. BEEHOEREA L L TERERD 2\ I3 HhERE P

FRI1THETH25H
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Fig. 12 Sguamous cell carcinoma in the left maxillary sinus in a
56-year-old mar.

A: Axial contrast-enhanced T1-weighted image. A B
B: Axial contrast-enhanced T1-weighted image.

Axial contrast-enhanced T1-weighted images show an enhancing destructive
mass lesion in the left maxillary sinus that extends to the pterygopalatine fossa,
infratemporal fossa, orbit, and middle cranial fossa.
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Fig. 13 Adenoid cystic carcinoma in the ethmoid sinus.

A: Bone-algorithm coronal CT shows a soft-tissue mass in the ethmoid sinus with osteolytic change
of ethmoid air cells and anterior skull base.

B: Coronal contrast-enhanced T1-weighted image shows an intermediately Pnhuan(,lng mass (arrows)
in the ethmoid sinus that extends into the anterior cranial fossa. There is a cystic component

\‘b "\.

in the tumor.

Fig. 14  Malignant Iymphoma in an 83-year-old man (diffuse B-cell lymphoma).
A: Axial T1-weighted image.

B: Axial T2-weighted image.

C: Axial contrast-enhanced T1-weighted image.
Bulky mass lesion of intermediate homogenous intensity on the T1-weighted and T2-weighted i images involves the left maxillary
sinus, extending to the supratemporal fossa(arrowheads)and the masticator muscle (arrow). The mass is enhanced ho-
mogeneously.
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Fig. 15 Olfactory neuroblastoma in a &5-year-old man.

A, B: Coronal contrast-enhanced T1-weighted images.

Enhanced coronal T1-weighted images show a large enhanced sinonasal mass that extends
intracranially. There is cystic change at the intracranial margin of the tumor.
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