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Computerized Tomographic Study on the Paranasal Sinusitis

Sun—Youhg Choi, Sug-Young Lim, Kwang-Joon Koh

Department of Oral and Maxillofacial Radiology, School of Dentistry,
and Institute of Oral Bio Science, Chonbuk National University

Objectives : The purpose of this study is to evaluate the computed tomographic (CT) images of
the paranasal sinusitis(PNS). Materials and Methods : The author examined the extent and
recurring patterns of the paranasal sinusitis and some important anatomic landmarks. The author
analyzed PNS images retrospectively in 500 patients who visited Chonbuk National University
Hospital between January 1996 and December 1997. Results : The most frequently affected sinus
was maxillary sinus(82.9%), followed by anterior ethmoid sinus(67.9%), posterior ethmoid
sinus(48.9%), frontal sinus(42.0%) and sphenoid sinus(41.4%). The characteristic features of CT
images of the sinusitis were sinus opacification(22.4%), mucoperiosteal thickening(34.3%), and
polyposis(2.0%). Sinonasal inflammatory diseases were categorized into 5 patterns according to
Babbel s classification. They were 1) infundibular(13.0%). 2) ostiomeatal unit(67.4%),
3)sphenoethmoidal recess(13.0%). 4) sinonasal polyposis(9.6%) and 5) unclassifiable
patterns(18.0%). The incidences of contact between sinus and optic nerve were as follows . the
incidences of contact with posterior ethmoid sinus, sphenoid sinus, both posterior sinuses were
11.4%, 66.8%. 6.3%. respectively. The incidences of contact between sphenoid sinus and maxillary
nerve, vidian nerve, internal carotid artery were 74.5%, 79.2%, 45.1%, respectively. The
incidences of pneumatization of the posterior ethmoid sinus were as follows : normal 70.6% and
overriding type 29.4%. The incidences of sphenoid sinus pneumatization were as follows : normal
56.9% . rudimentary 12.5%, pterygoid recess 22.7%, anterior clinoid recess 2.7%. and both
pterygoid and anterior clinoid recess type 5.2%.

Conclusions : The inflammatory sinonasal diseases were classified into five patterns using the
CT of PNS, which was proven to be an excellent imaging modality providing detailed information
about mucosal abnormality, pathologic patterns, and the proximity of the important structures to
the posterior paranasal sinuses. This result will aid in the interpretation of CT of PNS functionally
and systemically. (J Korean Oral Maxillofac Radiol 1999:29:459-476)
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Table 1. Age and Sex Distribution of Subjects

Age Distribution (%)
group Male Female Total
9 8(1.65) 5(1.03) 13(2.69)

10-19 74(15.32) 40(8.28)  114(23.60)
20-29 56(11.59) 32(6.62) 88(18.21)
30-39 52(10.76) 30(6.21) 82(16.97)
40-49 46(9.52) 31(6.41) 77(15.94)
50-59 33(6.83) 37(7.66) 70(14.49)
6069 12(2.48) 12(2.48) 24(4.96)
70-79 10(2.0M) 4(0.82) 14(2.89)
80-89 1(0.20) 1(0.20)
Total 291(60.24)  192(39.76)  483(100.0)

Table 2. Appearance of Paranasal Sinusitis on Computed Tomograms

Anterior . Posterior .
Frontal sinus  ethmoid =~ Maxillary  othmoid ~ Sphenoid  Subtotal
sinus sinus sinus Smnus (%)

Lt Rt It Rt It Rt Lt Rt It Rt
Normal 221 238 151 156 71 66 240 253 285 283 1963(40.7)
Mucosal
thickening 106 98 202 215 235 221 170 155 123 131 1656(34.3)
Polyposis 2 2 11 1 22 17 10 10 7 5 97(2.0)
Total
obliteration 153 143 118 100 139 168 63 65 68 64 1081(224)

Others 1 2 1 1 16 11 0 0 0 0 32(0.6)

Table 3. Incidence of Major Patterns of Inflammatory Sinonasal Diseases

Pattern Incidence of majoir patterns (%)
Lt Rt
Normal 83 (16.6) 73 (14.6)
Type | 55 (11.0) 66 (13.2)
Type I 157 (31.4) 142 (28.4)
Type I 3 (0.6) 3(0.6)
Type I, II 5(1.0) 4(0.8)
Type I. I 180 (36.0) 195 (39.0)
Type V 48(9.6)
Type V 90(18.0)
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Table 4. Incidence of Contact Between Posterior Sinuses and Important Anatomical Structures

Internal carotid

Optic nerve Maxillary nerve  Vidian canal artery
Lt Rt Lt Rt Lt Rt Lt Rt
non-contact 76 74 127 120 105 9% 259 272
(15.7) (153) (26.3) (24.8) (21.7) (199 (53.6) (56.3)
posterior ethmoid 59 51
sinus contact (12.2) (10.6)
sphenoid sinus 315 330 35 363 378 387 224 211
contact 65.2) (68.3) (73.7) (752) (78.3) (80.1) (46.4) (43.7)
posterior ethmoid
; 33 28
and sphenold 68 (58
Table 5. Degree of Pneumatization of Posterior Paranasal Sinuses
Degree of
pneumatization Rt
Pﬁﬂ(g normal 350(72.5) 332(68.7)
S overriding 133(27.5) 151(31.3)
rudimentary 62(12.8) 59(12.2)
normal 279(57.8) 271(56.1)
Sphenoid pterygoid recess 105(21.7) 114(23.6)
SIus anterior clinoid
recess 15(3.1) 11(2.3)
terygoid and A
a%‘oen'or clinoid 22(4.6) 28(5.8)

recess
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Fig. 1. Infundibular (Rt) and ostiomeatal unit (Lt) pattern are shown. Mucosal thickening within the
right infundibulum has led to right maxillary sinusitis. Right ethmoid sinus is spared as right
middie meatus remains patent. Opacification of the left ostiomeatal unit has led to sinusitis
within the left ethmoid and maxillary sinus.

Fig. 2. Sphenoethmoidal pattern and ostiomeatal pattern on both sides are demonstrated. Axial
scan(a) shows opacification of both sphenoethmoidal recesses and mucosal thickening of the
ethmoid sinuses, sphenoid sinuses and middle meatuses. Coronal scan(b) shows obliteration
of both infundibulums and involvement of both ethmoid, maxillary sinuses and middle nasal
meatuses. Posterior image through sphenoid sinuses(c) shows mucosal thickening on both
sphenoid sinuses.

Fig. 3. Sinonasal polyposis pattern which includes prominent polypoid masses are seen diffusely
within nasal vault and paranasal sinuses.

Fig. 4. An example of the sporadic pattern is shown. An isolated mucous retention cyst is shown on
the floor of the right maxillary sinus.

Fig. 5. An air-fluid level, which is an example of the sporadic pattern, is demonstrated.
Fig. 6. Coronal CT image shows extensive pneumatization of both sphenoid sinuses to the anterior

clinoid processes and pterygoid processes, and their relationships to the optic nerves and
internal carotid arteries.
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