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ABSTRACT

Usefulness of UTE MRI in detecting bony erosion of Sl

joint

Hong Yeong Sang
Advisor : Prof. Kim Dong Hun, M.D., Ph.D.
Department of Medicine,

Graduate School of Chosun University

Objective : To evaluate whether the combination of ultrashort TE (UTE)
sequences and conventional magnetic resonance imaging (MRI) helps to
increase diagnostic accuracy for patient with spondyloarthropathy(SpA)

compared with those achieved by using each MRI technique alone.

Materials and Methods : The study included two groups those are 28
sacroiliac joints' (SIJ) MR scans from 14 patients with SpA (SpA group) and
18 SIJs' MR scans from 9 patients without SpA (control group). SpA was
clinically diagnosed by rheumatologist's opinion. Four sets of MRI sequences
(T1, CE TIFS, T2FS, and UTE) were assessed independently by two
musculoskeletal radiologists for evaluating bone marrow edema, enhancement,
and bony erosion. The frequency of detected lesions in two group was
analyzed as the median and mean sum-score. ROC curves were calculated

depending on each lesions and combination sets of lesions.

Results : The median value of MRl lesion sum-score in SpA group was
relatively higher for the UTE (readeri, 5.0; reader?2, 7.0) than conventional
MRl  (reader1, 1.5~4.5; reader?, 2.0). Combination set of UTE and

conventional MRI had a higher AUC than UTE-only or conventional MRI-only

_4_
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sets (reader1, 0.913 vs 0.857 vs 0.867; reader2, 0.921 vs 0.893 vs 0.790,
respectively). Regarding the detection of erosion, readers showed high
diagnostic confidence on UTE compared with TIWI (reader1, 2.74 vs 1.74;
reader2, 2.52 vs 1.83, respectively).

Conclusion : Additional application of UTE to conventional MRI| shows better
diagnostic accuracy and confidence in the diagnosis of SpA compared with

conventional seguence only.

KEY WORDS : Ultrashort echo time, Magnetic resonance imaging,

Spondyloar thropathy, Sacroiliac joint
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Table 1. Demographic and clinical characteristics between SpA and non—SpA

groups.
SpA group Non-SpA group p—Value
Number of subjects 14 9
Male:female (% male) 8:6 (57.1%) 6:3 (66.6%) 1.00"
Age (min-max) 37.8 (15-58) 33.3 (18-57) 0.508°%
HLA-B27 positive (%) 12 (86 %) 0 (0 %) 0.00"

SpA: spondyloarthropathy
"p value was calculated with the Fisher exact test.

Sp value was calculated with the Mann-Whitney test.
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Table 2. MRl lesion sum-score based on group level (mean)

SpA(-) SpA(+) P value’

Reader 1 Reader 2 Reader 1 Reader 2 Reader 1 Reader 2

TIW 0.89 0.56 4.86 3.36 0.03 0.061
Active
0.33 0.1 2.79 3.00 0.016 0.005
change
UTE 0.00 0.00 4.36 5.64 0.002 0.001

SpA: spondyloar thropathy

"o value was calculated with the Mann-Whitney test.

_’|5_

Collection @ chosun



Table 3. AUC, sensitivity,

and specificity based on MRl lesion sum—score

Reader 1

Youden index

Reader 2

Youden index

AUC o . o AUC o . Specificit
Criterion Sensitivity Specificity Criterion Sensitivity
TIW 0.865 >3 0.71 0.89 0.722 >3 0.50 1.00
Active change 0.786 =1 0.71 0.78 0.829 =1 0.71 0.89
Conventional
0.869 >3 0.79 0.89 0.790 >3 0.64 1.00
(TIW or AC)
UTE 0.857 >1 0.71 1.00 0.893 =1 0.79 1.00
Combination
0.913 =3 0.86 1.00 0.921 =2 0.86 1.00
(UTE or AC)
- 16 -
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Figure 1. MRI lesion sum—score based on group level (median, [QR)
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Comparison of lesion sum score in patients positive and negative for
spondy loar thropathy by each reader. UTE shows relatively higher median score
than the other modalities. Moreover, UTE did not show any false positive
score in spondyloarthropathy negative group.

TIW = T1 weighted image

UTE = ultrashort echo time image
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Figure 2. A 20-year-old man without spondyloarthropathy, obligue coronal
fat-saturated T2-weighted (A) and oblique coronal postcontrast fat—saturated
Ti1-weighted (B) images did not demonstrate any evidence of inflammation.

Ti1-weighted image (C) demonstrated focal low signal intensity suggesting

bone erosion of the right sacroiliac joint (arrow) while UTE image (D) did
not show any erosion of the both sacroiliac joints.
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Figure 3. A 41-year-old man with spondyloarthropathy, any evidence of active
inflammation is not seen in oblique coronal fat—saturated T2-weighted (A)
and oblique coronal postcontrast fat—saturated T1-weighted (B) images. A

large erosion demonstrated in left sacroiliac joint (arrow) in UTE image (D)

is not depicted in Ti-weighted image (C).
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Figure 4. ROC curve based on lesion score
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of erosion and active change.

ROC = Receive operating characteristics

AUC = area under the curve
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Figure 5. A 27-year-old man with spondyloarthropathy, oblique coronal
fat-saturated T2-weighted (A) and oblique coronal postcontrast fat-saturated
T1-weighted (B) images show active inflammation in focal area of the left
sacroiliac joint (arrow head). In Tl-weighted image (C), there is only

subtle cortical irregularity without definite erosion. While, definite

cortical erosions (arrows) are seen of the both S| joints in UTE image (D).
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