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Abstract: Objective To compare identification of the surgically relevant anatomical structures via low- and standard-dose multi-
slice spiral CT examination in patients with high-risk chronic rhinosinusitis (CRS) (i.e. presence of bronchial asthma, history
of sinus surgery, advanced nasal polyposis and anosmia), and to discuss its relevance with perioperative period of endoscopic
sinus surgery. Methods A total of 205 adult CRS patients were randomly divided into standard-dose group (n=85) and low-dose
CT group (n=120). The scanning images of the vital anatomical structures (anterior ethmoid artery, optic nerve, cribriform plate
and lamina papyracea) were scored. Polyp sizes were quantified according to the Lildholdt's scale and Sniffin' Sticks test was
used to evaluate olfactory function. Results The mean value of the effective radiation dose in standard-dose group was 10 times
higher than that in low-dose group (0.785 mSv vs 0.078 mSv; P<0.001). Identification of lamina papyracea on low-dose scans
was significantly worse in each subgroup as comparison with standard-dose group, and the same was the case with cribriform
plates in patients with advanced polyposis and anosmia (P<0.05). Cribriform plates were the most poorly identified among all
the structures on low-dose images. Identification of anterior ethmoid artery didn't show any statistical differences between low-
dose group and standard-dose group. The anterior ethmoid artery was scored as an average-defined structure and was the second
indiscernible. Conclusion Low-dose CT examination before operation may not sufficiently identify the surgically relevant
anatomical structures in CRS patients accompanied with bronchial asthma, advanced nasal polyps (Lildholdt's scale>2), history

of sinus surgery and anosmia. But for the patient without any high-risk factors, low-dose CT examination shows a comparable
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identification of sinonasal landmarks with standard-dose CT examination. The conditions of different patients should be

comprehensively evaluated in surgical planning for minimizing the risk of complications.
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Tab.1 Comparison between low— or standard—dose multi—slice spiral CT examinations

for chronic rhinosinusitis patients

Patient characteristics Low-dose CT(n=120) Standard-dose CT(n=85)

Female/Male (cases)

Mean age/years

DLP/mGy-cm

Lund-MacKay CT score
Lildholdt's scale

Lildholdt score 0 [cases (%)]
Lildholdt score 1-2 [cases (%)]
Lildholdt score >2 [cases (%)]
Bronchial asthma [ cases (%)]
Sinus surgery history [cases (%)]

Anosmic [cases (%)]

68/52 50/35
52.5 46.1
33.1247.54 359.37459.61*
10.28+5.76 14.846.22
1.7741.69 2.27+1.69
47(39) 25(29)
35(29) 28(33)
38(32) 32(38)
25(21) 18(21)
27(23) 35(41)
33(28) 27(32)

DLP: Dose length product, *P<0.001 vs low-dose CT group.
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a: With or without bronchial asthma; b: With or without advanced nasal polyposis (>2acc. Lildholdt); c: With or without the history of sinus surgery; d: With

or without anosmia; Image quality ranged from 1 (worst) to 5 (best), and the dotted line suggested the acceptable critical value. The statistical result showed

that the quality of low-dose CT image was worse than that of standard-dose CT image.
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Fig.1 Low— or standard—dose multi—slice spiral CT image quality of the anatomical structure of paranasal sinus

4 e

a: The arrow indicated quality deterioration in olfactory fossa in a b: Clear skeleton boundary was represented in nasal endoscopy

patient with anosmic massive nasal polyposis (>2acc. Lildholdt) of a patient without polyps and anosmia
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Fig.2 Coronal CT image of patients with chronic rhinosinusitis receiving low—dose CT examination (120 kVp, 45 mAs)
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