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Compressed sensing

High temporal resolution hemodynamic evaluation of head and neck lesions using
compressed sensing

Kami, Yukiko

3,100,000
MRI Compressed Sensing(CS)
CS MR
SNR
Acta Radiologica Open 2020 CS 3D 2D
2D CT
European Radiology 2023
CS 2D 1/3 3D
MRI overestimate
overestimate

To prove that lesions in the head and neck region can be accuratelﬁ
delineated using Compressed Sensing (CS), a recently introduced high-speed MRI imaging method, we
first confirmed that images taken using CS have comparable or higher SNR than conventional MR images
and are comparable in terms of lesion detection or image quality. The results were published in an
international journal (Acta Radiologica Open 2020). Furthermore, we proved that 2D images
reconstructed from 3D data acquired using CS are sufficiently reliable compared to conventional 2D

images and images acquired using CT, and the results were published in an international journal
(European Radiology 2023).
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Fig. 2. A 60-year-old man with right tongue squamous cell carcinoma. Imaging was performed with the MS-SE sequence (a) and the
CS-3D-TITFE sequence (b). Both images delineate the tongue lesions clearly. Blood vessels are more clearly on the CS-3D-TITFE
image than the MS-SE. CS-3D-TITFE, three-dimensional T1 turbo field echo with compressed SENSE; MS-SE, multi-slice spin echo.
Table I. SNR of MS-SE and CS-3D TITFE. Table 3. Kappa statistics between two observers.
SNR .
Kappa statistics
MS-SE CS-3D-TITFE P*
Degree of lesion conspicuity 0.339
Right tongue root 2092+7.14 2067 +8.11 0.8945 Motion artifact 0.416
Left tongue root 20.26 +5.69 18.75+7.00 0.2734 .
Right masseter muscle 1536599 2199910  0.0003 ;/Ieltal .amf“; g‘ggg
Lefc masseter muscle 1567 +5.37 20.85+679  <0.0001 Hationantias ) :
Right medial 13324476 1846+639  0.0002 Quality of fat suppression 0.38
pterygoid muscle Homogeneity of blood vessel| signal intensity ~ 0.796
Left medial 12.15+532 19.23+681  <0.0001 Overall image quality 0.321
pterygoid muscle
Values are given as mean + SD.
*Paired t-test.
CS-3D TITFE, three-dimensional T turbo field echo with Compressed
SENSE; MS-SE, multi slice spin echo; SD, standard deviation; SNR, signal-
to-noise ratio.
Table 2. Individual observer grades for MS-SE and CS-3D TITFE
Observer | Observer 2
MS-SE CS-3D-TITFE P* MS-SE CS-3D-TITFE P*
Degree of lesion conspicuity 490+0.31 4.83+0.46 0.4888 4.83+0.38 4.80+0.48 0.5725
Motion artifact 430+0.88 4.90+0.40 0.0009613 3.83+1.02 4.53+0.73 <0.0001
Metal artifact 420+0.76 4.13+0.78 0.1608 4.331+0.71 4.33+0.66 |
Pulsation artifact 3431107 5 <0.0001 3.17+123 497+0.18 <0.0001
Quality of fat suppression 5 4.90+0.31 0.08307 497+0.18 4.67+£0.48 0.001426
Homogeneity of blood vessel signal intensity 1.80+0.66 4.93+0.25 <0.0001 1.60+0.50 4.87+0.35 <0.0001
Overall image quality 4.10+£0.76 4.20 +0.61 0.3256 4.10+£096 4.17+0.70 0.6015

Values are given as mean =+ SD.
*Paired t-test.

CS-3D TITFE, three-dimensional T turbo field echo with Compressed SENSE; MS-SE, multi slice spin echo; SD, standard deviation.
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Table1 The weighted kappa statistic for the interobserver agreement in Table4  Correlation between the image evaluation and the pathological
bone invasion evaluation
Bone invasion (95%CI) CS-3D-TITFE MDCT
CS-3D-TITFE 0.838 (0.663-1.013) g i " i
MDCT 0.776 (0.570-0.981) Observer 1 0.859 <.001 0.898 <.001
Observer 2 0.83 <.001 0.856 <.001

CI, confidence interval; CS-3D-TITFE, 3D TI turbo field echo with
compressed SENSE; MDCD, multidetector computed tomography r, Pearson’s correlation coefficient; p, p-value

Table 2 The kappa statistic for - - -
the interobserver agreement in Soft-tissue invasion (95%CI)
soft-tissue invasion

Mylohyoid muscle Gingivobuccal fold Masticator space
CS-3D-TITFE 0.556 (0.17-0.941) 0.373 (0.003-0.743) 16-1)
MDCT 0.423 (0.19-0.827) 0.22 (-0.162-0.601) S

CI, confidence interval
*p value could not be estimated due to the skewed distribution of the data

Fig.3 Example of BI-2 (case 2). A 5. ar-old man with squamous cell black dotted line in (¢). The tumor invaded the cancellous bone but did
carcinoma of the left mandible (T4aN2bM0). Reconstructed CS-3D-  not extend into the mandibular canal (MC) in cither CS-3D-TITFE or
TITFE () and MDCT (b) cross-scctions perpendicular to the dentition.  MDCT bone algorithm images, which was very similar to the histopa-
Histopathological section of the arca surrounded by the white dotied line  thological section. In the MDCT soft-tissue algorithms, tumors were
in the images (). Right pancl: magnification of the area indicated by the  distorted due to metal artifacts. Arrows: MC
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