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Major Patterns of Inflammatory Sinonasal Diseases on CT

Won Ja Oh, M.D., Eun Kyung Youn, M.D., Young Uk Lee, M.D., Hye Soo Kwon, M.D.

Department of Radiology, Koryo General Hospital

Paranasal sinus CT is known as the most effective imaging modality in the evaluation of inflammatory

sinonasal diseases and can depict the distribution, causative lesions obstructing main drainge route, and associ-

ated findings. Recently, functional endoscopic sinus surgery has been widely used for the evaluation and treat-

ment. Before operation, PNS CT has been routinely used to evaluate the paranasal sinuses and mucociliary

drainage route.

The authors analyzed the PNS CT findings of 3156 cases in 1578 patients with chronic sinusitis symptoms.

Sinonasal inflammatory diseases were categorized into 5 patterns according to the obstruction sites. They
were 1) infundibular (10%, 316/3156), 2) ostiomeatal unit (41%, 1294/3156), 3) sphenoethmoidal recess (12
%, 379/3156), 4) sinonasal polyposis (30%, 946/3156), and 5) unclassifiable (6%, 190/3156) patterns.

The main causes for infundibular obstruction in order of frequency were inflammatory mucosa, enlarged

ethmoidal bulla and Haller’s cell. With respect to the middle meatus obstruction, its main causes in the order

of frequency were polypoid lesion, inflammatory mucosa and medially deviated uncinate process. In particular,

sinonasal polyposis showed one or more of the characteristic associated findings of infundibular enlargement,

air-fluid level, ethmoidal sinus wall bulging and bony deossification or sclerosis as well as sinonasal polypoid

change.

In conclusion, the inflammatory sinonasal diseases were classified into five patterns, and the causative le-

sions or anatomic variations were efficiently detected by the PNS CT. Furthermore, it could provide a guid-

ance for proper management of the sinusitis including functional endoscopic sinus surgery.
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Fig. 1. a,b. Infundibular pattern: Coronal CT scans
show narrowing of the left infundibulum by mucosal
thickening leading to inflammatory mucosa thicken-
ing in the left maxillary sinus. Note patent middle
meéatus and no significant ethmoidal disease.
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~ Table 1. Five Patterns of Sinusitis (n=3156) Table 2. Causes of Infundibular Obstruction in In-
fundibular Pattern (n=316)
Patterns No. of cases (%)
Causes No. of cases (%)
Infundibular 316 (10)
with: gl 931 Inflammatory mucosa 228 (72)
with ethmoid 108 Enlarged ethmoidal bulla 126 (40)
Ostiomeatal unit 1294 (41) Haller’s cell 66 (21)
partial 537 Elongated uncinate process 57 (18)
complete 757 Long attenuated infundibulum 44 (14)
Sphenoethmoidal recess 379 (12) Polyp or polypoid lesion 13 (4)
Sinonasal polyposis 946 (30) Concha bullosa 6(2)
Unclassifiable 190 ( 6) Laterally bent uncinate process 3(1)
Total 3125
Table 3. Causes of Infundibular Obstruction in
OMU Pattern (n=1294)
Aubn &7} 2286 (72%) 2 7+ Bk (Fig. 1), AFSE Causes No. of cases (%)
H|t (enlarged ethmoidal bulla) 12641 (40%), Haller’  Inflammatory mucosa 1022 (79)
s cell 669 (21%), elongated uncinate process 57 < Enlarged ethmoidal bulla 3924 (25)
(18%), long attenuated infundibulum 44 ¢ (14%)<%  Polyp or polypoid lesion 194 (15)
© 2 Yepgt(Table 2). Haller’s cell 155 (12)
OMU patternol A A} 2+ F 2] # 2§ ¥ 212 infun- Elongated uncinate process 8 ( 6)
dibular pattern¥} A8k, S5 o2l s) 23l Concha bullosa 26 (2
A9t 2 o wo] UEIFTH(Table 3). 24 = 7 4 9 Long attenuated infundibulum 5(1)
ddozE &5 yulo] 893 (69%) 2 713 ggrn  Laterally bent uncinate process 12 (1)
(Fig. 2), Z19]o] A=h] 5 (Fig. 3), WEH9E TS Pneumatization of uncinate process 6 (0.4

(medially deviated uncinate process), enlarged
concha bullosa, paradoxical middle turbinate, ] &  E2@gH oz A &do] HH& dov= A7 8%
ZAnt 2 (septal deviation) 2] & o], oje] Qe Eo] (Fig. 4) (Table 4).

Fig. 2. OMU pattern: Right nasofrontal duct (arrow), maxillary ostium and infundibulum (large open arrow)
and middle meatus (small open arrow) are totally obstructd by nasal polyp.

Fig. 3. OMU pattern: Coronal CT scan reveals obstruction of the left OMU (*) and nasofrontal duct (*) by
thickened mucosa and resultant inflammatory change of ipsilateral maxillary, anterior ethmoid and frontal si-
nuses. Incidental large retention cyst or polyp is noted within the right maxillary sinus.

Fig. 4. OMU pattern: Mucoperiosteal thickening of both maxilla and ethmoid sinuses is caused by bilateral en-
larged ethmoid bullae (open arrows) obstructing the OMU.
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Fig. 5. SER pattern: Coronal CT scans show ob-
struction of left SER (¥) with resultant opacification
of posterior ethmoid and sphenoid sinuses.

Table 4. Causes of Middle Meatal Obstruction in
OMU Pattern (n=1294)

Causes No. of cases (%)
Polyp or polypoid lesion 893 (69)
Inflammatory mucosa 440 (34)
Medially deviated uncinate process 233 (18)
Concha bullosa 167 (13)
Paradoxical middle turbinate 142 (11)
Septal deviation 104 ( 8)
Enlarged ethmoidal bulla 52 ( 4)

Table 5. Associated Findings of SNP (n=946)

Findings No. of cases (%)
Infundibular enlargement 587 (62)
Bulging of ethmoid wall 289 (30)
Deossification

ethmoidal trabeculae 692 (73)
nasal septum 162 (17)
cribriform plate 19 ( 2)
lamina papyracea 10 (1)
Sclerosis
uncinate process 104 (11)
middle turbinate 47 ( 5)
ethmoidal trabeculae 10 (1)
nasal septum 5( 0.5)
Air-fluid level 341 (36)

Fig. 6. SNP pattern:
a. Coronal CT scan shwos bilateral nasal polyps and opacification of all the visible sinuses. Both infundibula (¥)
are widened and ethmoidal trabeculae are deossified by polypoid lesions.

b. Enhanced axial CT scans reveal hypoattenuated nasal polyp and mucosal enhancement. Note air-fluid level
within the right maxillary sinus and lateral bulging of ethmoid walls.

Fig. 7. SNP pattern: This SNP pat tern demonstrates sclerosis as well as deossification of ethmoid trabeculae.
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