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Application study on improving thyroid CT image quality using surgical shoulder pillow
KUANG Xinru, ZHOU Yan, SU Guoyi, ZHANG Ling, LI Dapeng, WU Feiyun’
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[Abstract] Objective: To investigate the value of a modified position utilizing surgical shoulder pillows in optimising the quality of
thyroid CT images. Methods: A total of 176 patients with thyroid nodules who were scheduled for CT examination were prospectively
enrolled, and divided into a control group (conventional position, n=88) and an experimental group (modified position, n=88). The
patients in the control group were positioned in the supine position with their arms on each side of their bodies and drooping naturally.
The experimental group was adopted with the shoulders elevated by the surgical shoulder pillows, shoulders parallel to the upper edge
of the shoulder pillows, arms placed on each side of the body, and the head in the hyperextension position. The subjective quality scores
(overall image quality, subjective noise evaluation, artefacts) , the objective quality scores (signal-to-noise ratio SNR, contrast-to-noise
ratio CNRD , and the radiation doses[ CT dose index (volume computed tomography dose index, CTDIvol) , dose-length product (DLP),
effective dose (ED) ] of arterial-phase and venous-phase CT images were compared between the two groups. Results: The experimental
group outperformed the control group in subjective picture quality scores, demonstrating superiority in overall image quality (Z=-5.385,
P <0.001), subjective noise (Z=—5.609, P < 0.001), and artefact suppression(Z=-3.473, P=0.001). The experimental group exhibited
much superior SNR and CNR than the control group in both arterial (SNR: Z=—6.533; CNR: Z=—6.475; both P < 0.001)and venous phases
(SNR: t=—7.193; CNR: Z=-5.705; both P < 0.001). No significant differences in radiation dose were observed between the
experimental and control groups for arterial phase CTDIvol (Z=-0.527, P=0.598) , DLP (Z=-1.493, P=0.136) , ED (Z=-1.493, P=
0.136) ; and venous phase CTDIvol (Z=-0.611, P=0.541) , DLP(Z=-1.151, P=0.250) , and ED (Z=-1.151, P=0.250). Conclusion:

The modified position utilising surgical shoulder pillows allows patients to fully stretch their necks, and improves the quality of CT
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images of the thyroid gland without increasing the radiation dose.

[Key words] thyroid CT;image quality; surgical shoulder pillow
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Figure 1 Position diagram
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Table 1 Subjective evaluation indicators

Experimental  Control group

Indicator group(n=88) (n=88)
Evaluation of overall image
quality[n(%) ]
Undiagnosable 00 )
Poor or suboptimal 00 12(13.6)
Acceptable 10C11.4) 29(33.00
Good 37(42.00 30034.1D
Excellent 41(46.6) 17(19.3)
Median score[ M(Ps, Ps) ] 4(4,5) 4(3,4)
Subjective noise assessment
[n(%)]
Unacceptable 00 0(0)
Obvious 00 22(25.0)
Slight 14(15.9) 22(25.0)
Minimal 49(55.7) 37(42.0)
No significant noise 25(28.4) 7(8.0)

Median score[ M(Pss, Prs) ] 4.004.0,5.0) 3.5(2.2,4.0)

Striped artifacts[n(%) ]

Severe 0(0) 4(4.5)
Moderate 10(11.4) 23(26.1)
Slight 13(14.8) 25(28.4)
Minimal 25(28.4) 7(8.0)
No visible artefacts 40(45.5) 29(33.0)
Median score[ M(Pas, Ps) ] 4(3,5) 3(2,5)

A: An axial view of arterial phase CT (control group). B: An axial

view of venous phase CT (control group). C: An axial view of arterial
phase CT (experimental group). D: An axial view of venous phase CT
(experimental group).

2 fERLAFNSLUGLE CT Ef& ATt
Figure 2 Comparison of CT images between the control

and experimental groups
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Table 2  Objective evaluation and radiation dose indicators

Phase Indicator

Experimental group (n=88)

Control group(n=88) (74 P

SNR[M(Pss, Pss) ]
CNR[M(Pss, P5s) ]
CTDIvol[ mGy, M(Pas, Pss) ]
DLPLmGy+cm, M(Pas, P3s) ]
ED[mSv, M(Pss, Ps) ]
SNR(x +5)
CNR[M(Pss, P5s) ]
CTDIvol[ mGy, M(Pas, P+5) ]
DLP[mGy - cm, M(Pas, Pss) ]
ED[mSv, M(Pss, P55 ]

Arterial phase

Venous phase

21.19(17.13,23.43)
14.29(11.26,16.64)
6.34(4.62,9.02)

162.55(120.55,236.10)
0.88(0.65,1.27)

18.10 + 4.60

10.17(8.16, 12.52)
6.63(4.68,9.01)

162.70(119.05,238.58)
0.88(0.64,1.29)

14.48(11.58,17.99) -6.533  <0.001
9.69(7.28,12.50) -6.475  <0.001
5.99(4.50,8.33) -0.527 0.598
134.15(108.90,212.35) -1.493 0.136
0.72(0.59, 1.15 -1.493 0.136
13.19 + 4.45 -7.193  <0.001
7.63(5.06,9.65) =5.705  <0.001
5.97(4.51,8.30) -0.611 0.541
135.10(110.40,214.90> -1.151 0.250
0.73(0.60, 1.16) -1.151 0.250
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