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ABSTRACT Objective: To compare the image quality of a standard-dose (SD) and a low-dose (LD) cervical spine CT protocol using
filtered back-projection (FBP) and iterative reconstruction (IR). Methods: 40 patients investigated by cervical spine CT were prospectively
randomized into two groups: SD (120 kVp, 275 mAs) and LD (120 kVp, 150 mAs), both applying automatic tube current modulation. Data
were reconstructed using both FBP and sinogram affirmed IR. Image noise, signal-to-noise (SNR) and contrast-to-noise (CNR) ratios were
measured. At C3-C4 and C6-C7 levels, we used a four-point scale: intervertebral disc, content of neural foramina and dural sac, ligaments,
soft tissues and vertebrae. They subsequently rated overall image quality using a ten point scale. Results: For both protocols and at each disc
level, IR significantly decreased image noise and increased SNR and CNR, compared with FBP. SNR and CNR were statistically equivalent
in LD-IR and SD-FBP protocols. Regardless of the dose and disc level, the qualitative scores with IR compared with FBP, and with LD-
IR compared with SD-FBP, were significantly higher or not statistically different for intervertebral discs, neural foramina and ligaments,
while significantly lower or not statistically different for soft tissues and vertebrae. The overall image quality scores were significantly
higher with IR compared with FBP, and with LD-IR compared with SD-FBP. Conclusion: LD-IR cervical spine CT provides better image
quality for intervertebral discs, neural foramina and ligaments, and worse image quality for soft tissues and vertebrae, compared with
SD-FBP, while reducing radiation dose by approximately 40 %.
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Fig. 1 A 46-year-old woman with chronic neck pain who belongs to the standard-dose group

Axial (C3 C4 level) unenhanced CT images of the cervical spine, reconstructed with a, ¢ filtered back-projection (FBP) and b, d Sino gram-affirmed

iterative reconstruction using soft tissue (a, ¢) and bone convolution kernels (b, d). Region-of-interests (ROI) of 50 mm? each are drawn in

the intervertebral disc, the spinal cord and posterior para spinal muscles. Note the change in conspicuity of the different anatomical structures with

iterative reconstruction (IR), compared with FBP.
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Table 1 Objective image quality and radiation exposure for the standard-dose and low-dose CT protocols using filtered backprojection (FBP)

and iterative reconstruction (IR)

Parameter Level Low-dose FBP Low-dose IR Standard-dose FBP  Standard-dose IR
) Noise, HU, mean C34 13.8(12.3-15.2) 9.6(8.5-10.8) 9.7(8.8-10.5) 7.3(6.4-8.1)
Image quality
(95% CI) C6-7 21.3(17.2-25.4) 15.0(12.2-17.7) 12.4(10.7-14.1) 8.8(7.6-10.0)
SNR, mean C34 4.1(3.6-4.6)2.9 6.0 (5.2-6.8) 4.1 6.0 (5.1-6.9)4.8 7.8 (6.9-8.6) 6.7
(95% CI) C6-7 (2.3-3.5) (3.3-4.9) (4.0-5.66.7) (5.6-7.9)
CNR, mean C34 4.6 (3.8-5.3) 3.9 6.7(5.7-7.7) 5.7 6.2 (5.4-7.0) 6.0 8.6(7.4-9.7) 8.1
(95% CI) C6-7 (3.2-4.4) (4.8-6.6) (5.3-6.7) (7.4-8.8)
CTDIvol, mGy
Radiation exposure 22.9(21.7-24.1) 39.0(37.2-40.8)
mean (95 % CI)
DLP, mGy X cm, 2753 473.7
mean (95 % CI) (246.7-303.9) (414.4-533.0)

ED, mSv, mean

1.40(1.26-1.54)

2.42(2.12-2.72)

(95 % CI)

Note: SNR signal-to-noise ratio; CNR contrast-to-noise ratio; CTDIvol volume CT dose index; DLP dose-length product; ED effective dose;

HU Hounsfield unit;CI confidence interval.
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