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Abstract: [ Objective] To investigate the value of reduced field—of-view DWI (r—FOV DWI) in quantitative assess-
ment of axial spondyloarthritis.[ Methods] A total of 112 patients with chronic back pain or suspected axial spondyloarthri-
tis receiving full field—of-view DWI (f~FOV DWI) and reduced field—of-view DWI (r—FOV DWI) from December 2019
to December 2021 were enrolled. Next, subjective image quality assessment (anatomical detail, artifacts, distortion, over-
all image quality) and objective image quality assessment including (signal to noise ratio and contrast to noise ratio) were
conducted by two experienced radiologists. In addition, the Apparent Diffusion Coefficient (ADC) values of three groups
(active group, inactive group, and control group) on the two DWI sequences were measured by the two radiologists, re-

spectively. Finally, the consistency of measurement between the two researchers was evaluated and the differences in ADC
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values was compared. [ Results] 102 patients were included and were divided into three groups, including the active group

(n=32) , inactive group (n=29), and control group (n=41) according to ASAS diagnostic criteria. All subjective and ob-

jective image quality metrics were rated in favor of r—FOV DWI images compared with f~FOV DWI images [overall image
quality: DWI 4(3~4) vs. 3(3~3) and SNR: 6.58(5.05~10.38) vs. 4.46(2.37~10.04) , CNR: 2.04(-1.14~8.29) vs. 0.97
(-8.19~7.12) ; P<<0.05]. Inter—rater consistency of the two researchers were 0.60~0.74. According to the AUC curve,

group inactive vs. control showed r-FOV DWI was better than f~-FOV DWI. In other groups (lesion vs. control, active vs. in-

active) , there were no differences between both sequences (P<0.05).[Conclusion] The subjective image quality score

and signal to noise ratio of r—=FOV DWI were higher than those of {f~FOV DWI, which could be used for quantitative assess-

ment of axial spondyloarthritis.
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Poor image quality (n=9)
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Yes: No-
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define as the control group
L (n=41) )
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(n=32)

Inactive

group
(n=29)

112 patients were screened and 10 were not included in the study due to combined with osteitis densa (n=1), and with poor image quality (n=9).

1 ARBEE
Fig.1 The flow chart

A-26-year old male patient with duration of 3 years lumbar and left hip pain, worsening for a week. Conventional MRI sequence shown multiple

patchy high signal under the bilateral sacroiliac joint surface, the boundary was not clear, in this study was classified as active group. Figure A and B

were f-FOV DWI and f~-FOV DWI ADC maps (b-value=0, 800 s/mm?). Figure C and D were r—-FOV DWT and ADC r—FOV DWI maps (h-value=0,

800 s/mm’). White arrows shown bone marrow edema, clear boundary was shown in figure C and it was green in figure B and D.
2 EHARTER

Fig.2 Images of active group
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A-36-year—old male patient with duration of 10 years Lumbar and sacral pain, bluring edges were illustrated in bilateral sacroiliac joints. Conven-
tional MRI sequence shown the subchondral bone saw no obvious edema, hardening or lipid deposition, in this study was classified as inactive group .
Figure A and B were f-FOV DWI and f~FOV DWI ADC maps (b-value=0, 800 s/mm®).Figure C and D were r—FOV DWI and ADC r—=FOV DWI maps
(b-value=0, 800 s/mm®). White arrows shown clearly sacral pore structure and the boundaries was clear.

3 EERHEHBRER

Fig. 3 Images of inactive group

A-44-year—old male patient with duration of 3 years Lumbar and sacral pain. Conventional MRI sequence bilateral sacroiliac joints shown no obvi-
ous abnormity regular sequences, in this study was classified as control group. Figure A and B were f-FOV DWI and f~FOV DWI ADC maps (b—value=
0, 800 s/mm*).Figure C and D were r—-FOV DWT and ADC r—=FOV DWI maps (h-value=0, 800 s/mm?). White arrows shown clearly Joint clearance.

E4 WRABRER

Fig.4 Images of control group

K1 FUREVIEHSER

Table 1 Subjective and objective scoring results [M(P,~P,)]

Ttems f~FOV DWI —-FOV DWI Z P
SNR 4.46(2.37~10.04) 6.58(5.05~10.38) -0.439 <0.001
CNR 0.97(-8.19~7.12) 2.04(-1.14~8.29) -2.341 0.019
Anatomical Detail 3(3~3) 4(4~4) -10.643 <0.001
Artifacts 4(4~4) 4(4~4) -0.604 <0.546
Distortion 3(3~4) 3(3~4) -0.169 0.866
Overall image quality 3(3~3) 4(3~4) -7.033 <0.001

n=204,Data in the table were averages of measurements taken by two observers.
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Table 2 ICC consistency of subjective and objective scores
Items f~-FOV DWI r—FOV DWI
SNR 0.832(0.694, 0.901) 0.873(0.780, 0.922)
CNR 0.792(0.706, 0.855) 0.762(0.667, 0.833)

Anatomical Detail
Artifacts
Distortion

Overall image quality

0.871(0.815, 0.911)
0.916(0.878, 0.942)
0.898(0.853, 0.930)
0.889(0.840, 0.924)

0.918(0.881, 0.944)
0.942(0.916, 0.962)
0.911(0.872, 0.939)
0.882(0.830, 0.918)

n=102, Data in parentheses were 95%CI( Confidence interval ).

R3 BENBEADCHEHAE—HEER

Table 3 Intergroup consistency of ADC values between two observers

Groups

f-FOV DWI

r—FOV DWI

Active group
Inactive group

Control group

0.748(0.544, 0.869)
0.706(0.462, 0.850)
0.689(0.436, 0.841)

0.746(0.541, 0.867)
0.730(0.501, 0.863)
0.727(0.542, 0.844)

n=102, Data in parentheses were 95%CI( Confidence interval ).

2000 1 Ef-FOV DWI 2000 7 Efcﬁ‘:? group
nactive group
r-FOV DWI [CIControl group
— 1500 — 1500 1
E E
E E
S 10001 S 1000
Z R
Q 92 o 92,95
E: 95 142 G 5 142 e
5001 144135.1337 500 1 123 144
183,12 182,813
N — ) . N—
Active group Inactive group Control group f-FOV DWI r-FOV DWI

Boxplot for the ADC values correlated with three groups indicates significant differences (P <0.05).

ES5 WEUZEENADCUEERNLLE

Fig.5 ADC measurements of two observers
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Table 4 Diagnostic efficiency
Items Cut off(x107*) Sensitivity/% Specificity/% AUC 95%C1 P
{-FOV DWI 0.39 90.98 98.78 0.989 0.964-0.998 <0.0001
Lesion group vs. Control group
r—FOV DWI 0.99 81.97 98.78 0913 0.865-0.947 <0.0001
{-FOV DWI 0.70 100 100 1.000 0.970-1.000 <0.0001
Active group vs. Inactive group
r—FOV DWI 1.15 98.44 96.55 0.994 0.959-1.000 <0.0001
f-FOV DWI 0.47 100 100 1.000 0.975-1.000 <0.0001
Active group vs. Control group
r—FOV DWI 1.01 100 100 1.000 0.975-1.000 <0.0001
{f-FOV DWI 0.30 98.28 87.8 0.977 0.937-0.995 <0.0001
Inactive group vs. Control group
r—FOV DWI 0.95 67.24 95.12 0.816 0.742-0.876 <<0.0001
The lesion group was the sum of the active group and inactive group.
100 100 100
80 -JJ_’ 80 H 80
= ’ 2 60f . Z 60 2 60
g 5 40H e g 40 g 40
a =% - o # a 2 -
0 A 0 B 0 C ok e e e b

Specificity/%

0 20 40 60 80 100

k- 1 1 1 1 1
0 20 40 60 80 100
Specificity/%

0 20 40 60 80 100
Specificity/%

1
0 20 40 60 80 10
Specificity/%

A lesion group (the sum of the active group and inactive group) vs. control group; B: activity groups vs. the inactive group; C: activity group vs.

control group; D: inactive group vs. control group.
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Fig. 6 Two kinds of ADC values in diagnosis efficiency ROC curve analysis
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