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CT of Paranasal Sinuses
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= Abstract=

The final aim of radiologic work-up on sinus diseases is to accurately localize the pathology
and suggest a diagnosis so that proper treatment planning can be initiated. Definite cross-sec-
tional images of soft tissue with high-resolution thin-section CT and contrast-enhancing chara-
cteristics give clues to differential diagnosis and extent of the abnormality. Recently, CT eva-

luation and nasal endoscopy are two basic routine examinations of chronic or recurrent sinusi-
tis for surgeons advocating ‘Functional Endoscopic Sinus Surgery’.

Authors are to present CT findings of paranasal sinus pathology reviewing 53 cases of CT
of paranasal sinuses, experienced during last one year.
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2. gy

GE 9800 CTE Al&3te BANZGZHE
Y&} B4 FAH(axial and coronal scanning)
& N¥8der BF algorithme Qo=
Az} FGHE EF 4ok

HYF A= infraorbitomeatal lineol %85
A BFAZRE AFEAR 5mA 3 smF

AZ ALFYSHYL, BYFAE 53 ostio-
meatal unit® BEd e {88 wges
infraorbitomeatal linedl +2HA AFFo=
FH HEEAA 3wtAY 3mFAZ A4
Fach Aoty F&AH BRAFO e A
ANE Bao ma Axg 28 artifact
& A28 }uz =YsAcH(Table 2).
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Table 1. Pathology of Sinonasal Diseases

1. Infection
1. paranasal sinusitis 22
2. rhi ic orbital lication 1
3. postoperative recurrence 6

2. Tumors
1. mucocele, frontoethmoid sinus 3
maxillary sinus 1
2. osteoma, maxillary sinus 1
3. inverted papilloma, nasal cavity 1
4. squamous cell carcinoma, maxillary sinus 6
5. lymphoepithelioma, nasal cavity 1
6. lymphoma, nasal cavity 1
3. Macxillofacial Fracture 10

total 53 cases
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Table 2. Technique for CT of Paranasal Sinuses

Imaging Plane

Imaging Parameter
Axial

__ Coronal

patient position supine
gantry angulation

extent of study

section thickness 5 mm
section interval 5 mm
scan time 3 sec

parallel to IOML

palate to frontal sinus

supine

perpendicular to IOML
frontal to sphenoid sinus
3 mm

3 mm

3 sec

Note ; [IOML = infraorbitomeatal line

Fig. 1. High axial scan of the frontal sinus

in bone window-setting.

The anterior and posterior sinus wa-
lls and midline septum are well de-
lineated. A ; anterior sinus wall, P 3
posterior sinus wall, M ; midline se-
ptum.

2 A FASTELTOE UYFoAn gy
A}E 9} (fovea ethmoidalis) 9} A} (cribriform
plate)°], %2 A #(lamina papyracea)©l,
We e AuziA 2 FuRAZE 2 BAE ol
F1 glen Yoz Fuxs} JuE=
ATF@H(Fig. 2-A). AHZF9] 38 Fx¢&
coronal planeclA Xt} & #HH1 coronal
plane’d 9] YA ALZFEALE =@sHE AL
%9 3393 F2E o 4 A |k
AAEE LT e AFZY AR (orbi-
tal plate) 22 Wedo] AFFo2 2AY
Yenz 53 Fg 2 #(Fig 2-B).

) 1§

P o=

I\

Fig. 2. Coronal scans of the ethmoid sinus
in soft tissue window-setting.

A. The anterior groups of the eth-
moid sinus open into the middle
meatus. Note the ostial obstruc-
tion in the left maxillary sinus
resulting in mucosal thickening
in nondependent portion. E:
ethmoid, anterior cells, O os-
teal obstruction, A ; antrum.

B. Well-developed anterior ethmoid
in supraorbital recess on both
sides. S supraorbital recess of
ethmoid.
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3. 448

gotEe gotEuiel Xt dde got
Z<+9} 2 (orbital surface of maxilla) 24 te}
s} Fax, sHYe FtEX=2E7(alveolar
process of maxilla)ol <&l FAF=w, Hye
71 %] 9} (canine fossa) ©1 3L, W¥-& H| 723 A
& o, ¥y HY I 4FE7](pter-
ygoid process) 2 ©| 85 o] 2359} (infrate-
mporal fossa) 2+ ] 77l 9} (pterygopalatine fo-
ssa)9te] ZAE °]F3 Ut} axial planeol A
€ getE Ay, Uy a3 ¥ ¥y
o Z539e fat density® T #IAY F A
}(Fig. 3). coronal planedlXe ZetEe 4
9, 3y, Uiy % AAATRe BEe T @
2% & Aok

Axial scan of the maxillary sinus in
soft tissue window-setting.

Note fat densities between the pos-
terior wall of the maxillary sinuses
and the muscles of the infratemporal
fossa and also note the normal fats
in the pterygopalatine fossa. A ; ant-
rum, F; fat densities in infratempo-
ral fossa.

4. ¥S

HYEL HYES9 URol AN FHo
g8 FH$2 FEEY 2 2% BFY Fo]
7t 2. Y= A2 F (cavernous si-
nus)ol H# AL ¥ sella turcicast 1]
3 3Ee H|AZe] W3t °]FEL coronal
planedld Xt} Z #FF & Ak (Fig. 4).

Fig. 4. Coronal scan of the sphenoid sinus
in bone-window setting.
S i sphenoid sinus

1. MRS Y Yl EES

F 23¥F F540l 17T YoiA edle
Aol At ZE Fu|Fe WHE Hole
¥ 28] 5 o (pansinusitis) & 8l o™ vrA
158 sty Ex shuel e A Fu|Fol)
¥HE PE2AE MUY olE AN FuF
ol ¥3E ¥ug Holx 153 A Fo}Folgt
FEE Pue B AL 33, 44F} A4
E5ol FFE PEg BARLS 108, AAE
ol obd RulFH FopFo] FoE WL

BARS 28 flon FotEe HdA Bd
< B AH(Table 3).

HAote] v F2Ae v F2HA Y
ol FuFE A FUAIE AU F
7AA v GFsn 2957 IE 23F
7ol ¢tele ZlelA ¥& wre} A8 /3 (serpen-
tine) o] 2JF72& Hole A 7A o 27
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Table 3. Laterality and Extent of Sinusitis®

Laterality

Extent

Bilateral Unilateral
17 6

Pansinusitis Localized Sinusitis
8 o

* including 1 case of rhi ic orbital

ion

*including maxillary sinusitis only in 3 cases, simultaneous involvement of maxillary and an-

terior ethmoid in 10 cases and simultaneous involvement of maxillary and other sinuses

except anterior ethmoid in 2 cases

< g ¥dol e ZetEd AvlE 18@
oA BFRG 4 T FAFA 93H
ANen sHAME oAt Wie] e
AtEe] BYE AR Hole Aoy 13§
Adne BF FANAH AN F4EH
H o] AAMFRE Az 93] HH5 o]
ANew o]F 178 AAMTRY )
@ (bone erosion) = W5 o] U tH(Fig. 5-A,
B). ¥ Ed AAE EFE F 1084
FEHoz HE £ HNY HFE 47
He Azl o3 uzZe s 2
st

FHlEdel g v AAGUNTEF 1294
€ Aed FHFY Felx AR Az
A3t <oty AEE 4 v R
(Fig. 6-A, B) (Table 4).

2. MolSIAER Su|SHE

FAEAEE AL 6o BAl A
@ $ulE AVRVIBI2AL Fool @
AotE Aetue A R SHEE Fohe )
ve) Fh&o] e AotEye) 273 B
AAY 2719 a7t BFYAG. W9 A
&o] 23 obEe] 91540l Akl AotE
n73te BAE A7) oANY A, U=
o B/189e FAs vaA FgaA 2
AAE ¢4 AASH(Fig 7-A, B). o 6%
2 eFtydEos HAYA

3. HYSS

439 HAGFolH AFF LAY B¢
7b 28], AFF R AHEFl 2 Feh1
2, detEol wAE F97 13d. A
A, AAdFel 719 FuiFe] AA B

Fig. 5. A. and B. Chronic sinusitis.

The maxillary sinuses are nearly fil-
led with the low density soft tissue
lesion which shows peripheral ser-
pentine enhancement. The sinus wa-
lls are thickened and the ostial stru-
ctures are irregularly eroded and di-
storted. Both sides of anterior eth-
moid sinus also show the mucosal
changes and the septal thickening.
E ; ostial erosion

dolv 1 ZAZ &A% 3A4F A o3 o
Aol Aen Yo BFANE HAAFP
Hoe ubd vl@de e ud 249
240 JE FHAdE GAFAY Yo #Y
3 29 FASE 2ol YA (Fig. 8).
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Fig. 6.

A. and B. Periorbital abscess compli-
cated from acute sinusitis.

The right maxillary sinus is filled
with the low density lesion. The
rim-enhancing cystic lesions are
shown in the right ethmoid sinus
extending into the right orbit and
the anterior cheek. Surgery was
done and large amount of pus was
drained. O : orbital extension of abs-
cess, C 3 pus pocket on canine fossa.

Table 4. CT Finding of Sinusitis®

Muc

Size

Fig. 7. A. and B. Changes in the maxillary

> S '

sinus after Caldwell-Luc operation.
Note anterior surgical window in the
canine fossa and the nasoantral win-
dow through the inferior meatus.
Both sides of the maxillary sinuses
are atrophied, but air shadows late-
ral to the inferior turbinate can give
a clear definition of the atrophic si-
nuses. ‘W ; surgical window on ca-
nine fossa, A ; air shadow in inferior
meatus.

osal Reaction
mucosal thickening
enhancement pattern
of Maxillary Sinus
small

normal

Bone Thickening

thickened
normal

Change in Antral Ostia

obstructed
eroded

Others

orbital complicaiton
* including 1 case of rhinogenic orbital complicaiton

obliterated nasal airway

variable
variable

18 cases
15 cases

22 cases
1 case

23 cases
17 cases
10 cases®*
1 case

**caused by either nasal polyposis or turbinate hypertrophy
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Fig. 8. Maxillary sinus mucocele.

A expansile low density soft tissue
mass is within the entire right maxi-
llary sinus. The posterolateral wall
of the maxillary sinus is smoothly
effaced, and the fat in the infratem-
poral fossa is well preserved. M:
mucocele of maxillary antrum.
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639 Aot sl FHF FohEel, 19
i 1N E 5 gotsel 24 A 63
ZF 5dE A9 F4F AAE Ae™ FATE
BRANE A 1¥FAALH, 1Hle B
otg o] AMABFglol ForEH e wat &3}
3 g BA AN FtEy
o FE o EFIF HIE ¥ F AN
a-ﬂ 53] )%, vAF, AHEE L, et AR
RAz3 3 F5dF AFREA2S T
&2 44 2Eg & AU (Fig. 9-A, B).
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5. AetHIEM

% 1081F Awo] ToE Aol 33, A}
7| ZgE FHo] 33 2L YA 4
de g SgFdouG. AANEFEY
€2 33 AANRY ol ATEES @
&, A7HE, TANNEY AY 2 FuFH
¥F 59 oA WFEE 44 BFT F
A cH(Fig. 10-A, B).

Fig. 9. A. and B. Maxillary sinus cancer.

A large heterogenous soft tissue
mass is filled in the left maxillary
sinus with the anterior and the me-
dial bony wall destruction, causing
extension into the nasal cavity and
the anterior cheek. The mass also
destroys the inferior orbital rim and
abuts the intraorbital fat. The left
pterygopalatine fossa is also occu-
pied with the mass. Mottled air poc-
kets inside the mass are due to pre-
vious biopsy.

D destruction of anterior and me-
dial bony wall, and orbital floor.

S 19k

B A Age o] LA YA
AL deEgolt geEIUd
Fge AEA AFol % air-fluid level,
Heke) HI—?’—°!] g% FHESH Wy =7
34 5 B F4FELS T
7t EAZoy =@ oAITde FAMR
FUEYS 2L T @ oAHA HEE
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Fig. 10. A. and B. Orbital floor fracture.
Fracture at the left orbital floor and
the associated intraorbital fat her-
niation is well demonstrated in the
coronal scan. The axial scan shows
the accompanying air-fluid level as
well. H 3 herniation of intraorbital
fat, AF ; air-fluid level in antrum.

#Fso AL & Aok 2t HA9 high-
resolution thin-section technique®] Z2tsich
FH#Y9YLe ZE s % AP BUEA
A nFfgee AP dHEFS AT
ZZA dY FHANS} d=F F339
WA FFAE TEE de@dYdAMe
Ado] A9 /s FuEAT I¢E
By, uAg 2EA, F% B R F8A
=, N AGGRE S 2EH Ade e
ste] HZ oA WAHIHAEez B
g o]g=3 Y. Functional Endosco-
pic Sinus Surgery& F33d= olF Fole T
ARuEA ZBeolM dxHA A AA
Moz GE#YUA screening coronal sec-
tion CT scan€ A @3 Y€ ol EE AT

Auseseecl 2E VPE Vgl v
A3 dAE detez ¢4z At ¥
wW 7R Azke] Bel WA 22} FulEe
Stgzel S48 Wst GFHFYo 2 Aw
Qg ®, vAgAshAIRT BEe 9 o,

stetzde AP Aol g4 9
g3 puEgel QolHE €% A 2

$-9} Functional Endoscopic Sinus Surgery®}
FEA AAEA AJGFEIE0] AYH
S} Wcpan,

Hu|F A4 Z#9EL coronal planed
axial plane® 2 scanning¥olof @t dots
9] 7% axial planecl M e Ay, o
¥ axn Fo¥el Hyd F53ee fat
densityS & #&¥ 4 2021 coronal plane
ANE Ao gy, Y, Uy 2 AAA
TR ¥ug F #FAY + A 2y A
%9 4% 2 #A¥¥H FEE coronal
planedl A Bt} & #Z =1 coronal plane’d <]
YA ATFUALE ZRHA AEEY 3
A9A FZE T & YA €k weA
AbZEF €A 9= coronal scanning®] Bt
&3,

FulE ANstaF G 1A #A
E2M section thickness®t window width&
A stejok gk, 5mmo] 32| section thickness
E AE o 54 thin-section®] 23 ¥}, win-
dow width ¥4 &3 el @2t bone window
9} soft tissue windowel F7HAZ 4AE &
gtk FFe A=Y vALINFEF
i e Az AdlE soft tis-
sue window2, tAE Mo} Fu|FHE] 2
% bone windowZ AR 3}eof F}o.

R uEPe AdazIaAL AF
4, A4 =€ uFA49 Fhies qv
gotge §AZAS 4% Fo2 veun
AAAFE F99 AFA wWskz AFNe
e} Fujde BFY F Ao BEAFHE
Qo o FrjRe F2 F4F AAMNTH
oA @R eyl AT Fude %
AEFS 293 AAse 2Z9°. Func

tional Endoscopic Sinus Surgery& F&3He
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o]§o] 21 F84& ZX3E ostiomeatal co-
FUE—RYAF - FF-FAEA
7%-(middle meatus-hiatus semilunaris-infun-
dibulum-antral ostia) 2 AZ= e A FL
FHo2A o|R59 HAHAY ¥ F, FHE
W oo g, B AFEERL, vA Y AAEE,
g @ FAEY], B FURAY qJINS
(paradoxical bent of middle turbinate) %°l
BdRu 5 dde2 FAsn Ao os
tiomeatal complex®] A% s¥sHx o
At HZ 2L high-resolution thin-section
technique®) ABTEFgYo e & AFY &
ATk, AAEY] B4, FulEd F 23N
AALZES gotsel ¢3E FuFTdL 108
gorv] o5 RFA ostiomeatal complexe]

A4& B2+ ARAH(Fig. 1D, 2% &

mplext

Fig. 11. Ostiomeatal complex lesion.

The left maxillary sinus ostium is
obstructed by the polypoid lesion as-
sociated with the mild mucosal cha-
nges in the left maxillary and ante-
rior ethmoid sinuses. Also note the
concha bullosa in the left middle tu-
rbinate. O ; ostial obstruction, C3
conchal bullosa.
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A2 18394, 222 AFF FL WY
L 10304 ¥EE B
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High-resolution thin-section technique®] -
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