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Anatomical quantitative study of coracoclavicular ligament using 3D - SPACE sequence

based on compressed sensing
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Department of Radiology , the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: Using the three-dimensional sampling perfection with application optimized contrast using different flip angle
evolution (3D - SPACE) sequence combined with compressed sensing (CS) technology, the anatomical parameters of the trapezoid
ligament and the conoid ligament (the two components of the coracoclavicular ligament) , such as the length, the attachment footprint
width, and the position of attachment footprint center, were quantitatively measured in a healthy population. Methods: Sixty - four
volunteers without shoulder trauma who underwent shoulder joint magnetic resonance imaging (MRI) examination were enrolled. The
coronal T1-weighted image (TIWI) 3D CS-SPACE sequence scans were performed on them. Two radiologists performed multiplanar
reconstruction on these images, measuring the length of the trapezoid and conoid ligaments, the attachment footprint width on the
clavicle, and the distance from the attachment footprint center to the outer edge of the clavicle on the oblique coronal image. The
attachment footprint width on the coracoid process was measured on the oblique sagittal image. The distance from the attachment
footprint center of these two ligaments to the outer edge of the coracoid process and the size of the coracoid process were measured on
the oblique axial image. When the measurement results of two physicians were consistent, the average was taken for statistical analysis.
Volunteers were grouped by sex;, the consistency of each parameter was compared, and the correlation between anatomical quantitative

data of the coracoclavicular ligament and age or coracoid process size was analyzed. Results: The length of the trapezoid ligament, the
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attachment footprint width on the clavicle and coracoid process of the trapezoid ligament, the distance from attachment footprint center
of the trapezoid ligament to the outer edge of the clavicle and coracoid process, and the distance from attachment footprint center of the
conoid ligament to the outer edge of the clavicle and coracoid process all showed statistical differences hetween males and females (all
P < 0.05). There was no correlation between age and various anatomical parameters (all P > 0.05). Except for the length of the conoid
ligament, the anatomical quantitative parameters of the trapezoid ligament and conoid ligament exhibited varying degrees of correlation
with the size of the coracoid process (all P < 0.05). Conclusion: The 3D CS-SPACE sequence clearly displays the anatomical

structures of the trapezoid ligament and conoid ligament, and obtains quantitative anatomical parameters of them, providing a basis for

individualized surgical treatment of patients with acromioclavicular joint injuries and reducing the occurrence of complications.
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A: Optimal oblique coronal view of the trapezoid ligament. The red

solid line represents the length of the trapezoid ligament (AD) , the red
dashed line represents the distance from the attachment footprint center
of the trapezoid ligament to the outer edge of the clavicle (AC) , and the
yellow dashed line represents the attachment footprint width on the clavi-
cle of the trapezoid ligament (TLW). B: Optimal oblique coronal view of
the conoid ligament. The red solid line represents the length of the co-
noid ligament (BE), the red dashed line represents the distance from the
attachment footprint center of the conoid ligament to the outer edge of
the clavicle (BC), and the yellow dashed line represents the attachment
footprint width on the clavicle of the conoid ligament (CLW).
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Figure 1 Quantitative data measurement of coracoclavicu-

lar ligament on oblique coronal images

1.2.3  #H&RA2 BAR# i 2 4RGN &
XA BT A AR A2 TIWT 3D CS-SPACE 51
PR HEAT 2 ~F- 1 = 4, R O D7 W S HEIR 90717 S
7N T AR SROTR 2 BB 5 0 g 0 T
5 [} 2 Ab %5 £ (width on the coracoid process of the
trapezoid ligament, TLD) Al #E 4K ) 77 T Wk 98 B 5 Ak
i & (width on the coracoid process of the conoid liga-

ment, CLD) (& 2),

Bi
A: Optimal oblique sagittal view of the trapezoid ligament. #repre-

sents clavicle, *represents coracoid process, and the yellow solid line
represents the attachment footprint width on the coracoid process of the
trapezoid ligament (TLD). B: Optimal oblique sagittal view of the conoid
ligament. #represents clavicle, *represents coracoid process, and the
yellow solid line represents the attachment footprint width on the coracoid
process of the conoid ligament(CLD).
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Figure 2 Quantitative data measurement of coracoclavicu-

lar ligament on oblique sagittal images
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A: The red solid line represents the distance from the attachment

footprint center of the trapezoid ligament to the outer edge of the cora-
coid process (DF) , and the yellow dashed line represents the distance
from the attachment footprint center of the conoid ligament to the outer
edge of the coracoid process (EF). B: The red dashed line represents the

size of coracoid process (CPL).
El3 REfEGESTEEERREMONE
Figure 3 Quantitative data measurement of coracoclavicu-

lar ligament on oblique axial images
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Table 1 Consistency of anatomical quantitative parameters of the trapezoid ligament and conoid ligament across sexes
Parameter Female (n=38) Male(n=26) LNz P
ADCmm, % £ ) 15.18 £ 1.75 16.72 + 1.64 -3.552 <0.001
BE(mm,x £ s) 11.27 + 1.41 11.42 £ 1.33 -0.386 0.701
AC(mm,x +5) 19.71 + 1.71 21.25 +2.40 -2.820 0.007
BC(mm,x £ 5) 3427 +2.22 36.23 £ 3.60 -2.480 0.018
TLW (mm, % + 5) 11.79 £ 1.32 12.63 £ 1.36 -2.472 0.016
CLWLmm, M(Pss, Pr5) ] 10.07(9.82,10.74) 10.94(9.75,11.78) -1.934 0.053
DF(mm, % + 5) 30.16 +4.30 34.66 £ 3.94 -4.250 <0.001
EF(mm,x £ s) 33.63 +4.41 38.12+3.34 -4.393 <0.001
TLD(mm, x +5) 10.90 £ 0.79 11.38 £0.99 -2.150 0.035
CLD(mm,x +s) 10.02 = 1.49 10.51 £ 1.27 -1.351 0.182
CPL(mm,x +5) 23.53 +2.80 2585291 -3.200 0.002
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Table 2 Correlation analysis of anatomical quantitative parameters of the trapezoid ligament and conoid ligament with age

and coracoid process size

Factor AD BE AC BC TLW CLW DF EF TLD CLD

Age r 0.153 -0.077 -0.193 -0.006  0.159  0.019 0.197 0.174  -0.018 0.032
P 0229  0.543 0.126 0.963 0209  0.884 0.119 0.169 0.890 0.800

CPL r 0.512  0.200 0.354 0.333 0.387  0.391 0.572 0.570 0.702 0.686
P <0.001 0.113 0.004 0.007 0.002  0.001 <0.001 <0.001 <0.001 <0.001
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A:2D T1WI coronal image, with yellow arrow showing the footprint

of the trapezoid ligament at the clavicle but failing to simultaneously dis-
play the distal clavicle, making it impossible to measure the distance
from the attachment footprint center to the outer edge of the clavicle. B:
3D CS-SPACE TIWI image, with red arrows showing the complete
course and attachment of the trapezoid ligament after multiplanar recon-
struction, which can be used to measure various anatomical parameters.
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Figure 4 Comparison between 2D T1WI coronal image

and 3D CS-SPACE image
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