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Abstract

BACKGROUND: Magnetic resonance diffusion weighted imaging sequence is one of the inspection methods
which is simple to operation, has strong specificity and high sensitive and can early diagnose the active sacraoiliitis
and monitoring the activities, but there is no standard of b values of sacroiliac joint displayed with diffusion
weighted imaging sequence.

OBJECTIVE: To find the best b value displayed with magnetic resonance diffusion weighted imaging sequence
through comparing the difference of diffusion weighted imaging and apparent diffusion coefficient between the
healthy volunteers aged 10-20 years old under different b values of sacroiliac joint.

METHODS: Twenty-one healthy volunteers without sacroiliac joint diseases, aged 10-20 years old were
collected for research. All the health volunteers were taken MRI scan with several sequences (T1WI, STIR, DWI:
b=300 s/mm?, 600 s/mm?, 900 s/mmz). The sacroiliac joint displayed under different b values was observed, and
the images were evaluated. Meanwhile, the apparent diffusion coefficient of the sacral side and iliac side joint
surrounding bone marrow of bilateral sacroiliac joint was measured, and the statistical analysis of apparent
diffusion coefficient of sacroiliac joint surrounding bone marrow was performed under different b values.

RESULTS AND CONCLUSION: Clear images with high contrast ratio of 21 healthy volunteers (42 sacroiliac
joints) could clearly show the sacroiliac joints when the b values were 300 s/mm? and 900 s/mm?®. When the b
value was 900 s/mm?, the images had larger image artifacts, fuzzy image quality and poor contrast ration that
unable to complete the measurement of the apparent diffusion coefficient values. When the b value was

600 s/mm?, the change of apparent diffusion coefficient of sacroiliac joint surrounding bone marrow was small,
while the b value was 300 s/mm?, the difference of apparent diffusion coefficient of sacroiliac joint was
significant. The b value of 600 s/mm? is the best b value for magnetic resonance diffusion weighted imaging
sequence to display the sacroiliac joint which can clearly show the bilateral sacroiliac joint, and the apparent
diffusion coefficient of bilateral sacroiliac joint surrounding bone marrow measured with the b value has higher
accuracy.

Key Words: bone and joint implants; photographs and images of bone and joint; 10-20 years old; healthy
volunteer; ankylosing spondylitis; sacroiliac joint; magnetic resonance imaging; diffusion weighted imaging;
apparent diffusion coefficient; b value; comparative study; provincial grants-supported paper
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Figure 1 Diffusion weighted imaging and apparent diffusion
coefficient measured with the b value of 300 s/mm?
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Figure 2 Diffusion weighted imaging and apparent diffusion
coefficient measured with the b value of 600 s/mm?
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value of 900 s/mm? has larger image artifacts and
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Table 1 Apparent diffusion coefficient values measured with the
b value of 300 s/mm? and 600 s/mm?  (x10°® mm?/s)

Ai{
H AL
b=300 s/mm? b=600 s/mm?
B (x£s) 614.4+188.2 510.2+138.3
95%Cl (528.8,700.1) (447.3,573.2)
RO (x£5) 765.5+190.4 618.7+105.6
95%Cl (678.8,852.1) (570.6,666.8)
st
H AL
b=300 s/mm? b=600 s/mm?
B (x£s) 751.3+223.4 650.5+180.8
95%Cl (650.0,751.3) (568.2,732.8)
HLM (xs) 771.8+224.5 639.6+118.2
95%Cl (669.6,874.0) (585.7,693.4)

2 ANIE] b AR AR G 55 T R RO R R B AT
EN )

Table 2 Statistical analysis of the apparent diffusion coefficient
value of sacroiliac joint surrounding bone marrow
scanned with different b values

FAE Z P
A5 a0 -2.242 0.025
A7 -2.589 0.010
s 21l -2.103 0.035
Py 101 -1.999 0.046
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Figure 4 Comparison of the accuracy of apparent diffusion
coefficient value measured with the b value of
300 s/mm? and 600 s/mm? (x10® mm?s)
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Figure 5 Oblique coronal TIWI scanned image clearly shows

the three-layer parallel structure of low signal-middle
signal-low signal

IEH NEREE DG ) B R R IE I ORGE 5, 5 5
AR S o ARG s TORR A R RR PRS0 A, LIz B 51 I
[ RF AN AT R OB S B K 5 o T IR DR 1 A2 5|
& R GO Pk JERE PR AR A T B Ak R P e, e
PR AR AR MR o AR AT L0 A] I FR > A

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

N SR BE TR, TG AR A St BRI AE S o A VKIR
K rhofE 4300, 600 s/mm?i, 7EDWIKI G b HLE
SR BE EoRIE, RXSRITGES, RWIRER
HEHE T 55 AR .

sty MR A R BIEHE OCTT R MR S 5 S0 2 2 A
WIE B VIS, I AR A FE B i 28 R0 A 55 1)
TERG Bl FERZ . . SRFERifL, e
PERI(ER)BIR, M2 Lo e e R e 5%
T HE RN A ) S SR, MRIRIL L
B A IRECIBUSUGIE LA T IR EGE 3
WRT S, T HREMAN T R 21712 80 i o SLom 45
FIRIAR A o BRI B £, SR HH DWISAR BEXE Inva L 11
e HirBESMRIE & S5MREFH A (W: DWIEZMR
R AR S A U PR SR . GaspersicZ R
FHIMRI ) 25 58 55 47148 S DWIPEAN 2456 5 BB A A 1)
S, Bozgeyik MR IMRI DWIFE S 1o 2 P
MR IRisWRbe. 12 HETMRI DWILE R BEEE <7 kb
HMAERIGER, AHFF0A b h600 s/mmPi L AE (4
UEEGUTR, SCREARREA (141 01T 55 B HE (1 U R L
FEE, IO IE B0

Bl BN KT F— B E R IRA TR, 155
TRKEHE. EREHE. KEHLFHE, HT AL,
EREZIFARIET FBHRK A LA, A28,

B2 ZA: b AR R B, RAL AR Bk
PRI F- 5% A A A KT IIREAE X RS e AR

TEZ TR FRt AR, RREEAFTNAN, T2,
FIIPAEAMERE. FNN, FAKREAFAN., 6z, &
NI, EEFFR, EEF. ENAIFARF.

FI#8IHSE BRI BAET ] READK B LR A2 540
LR B AR R R B B IR A R

1EFEES: A 5B/ MRR BN 57715 &R TAE A
R, RERGEE R AIE.

TEZFRG: 3% h RAME S, SIBEH, N BT BEE,
R, RAVE, RAEZBG, RMEHELFN, Lok
ANRBABEARARGEH, AEELE, XTAHR.

4 SFEH

[1]  Zhang YT,Yu ZX. Beijing:People’s Medical Publishing House.

2010:126
KA, T2 AR AR A ML AL R D R,
2010:126

3129



FHI, 5. MRI DWI JPH 5 (RS JE 2 B TR IRAE b fH

Cﬁ WWw.CRTER.org

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

(20]

(11]

(12]

(23]

(14]

(15]

(16]

Zhang CY, Rong R, Wang XY.Age-related changes of bone
marrow of normal adult man on diffusion weighted imaging.
Chin Med Sci J. 2008;23(3):162-165.

Kwee TC, Takahara T, Ochiai R,et al. Whole-body diffusion-
weighted magnetic resonance imaging.Eur J Radiol. 2009;
70(3):409-417.

Bammer R. Basic principles of diffusion-weighted imaging.
Eur J Radiol. 2003;45(3):169-184.

Zhong JY,Guo ZF,Wang DH,et al. Shiyong Yiyuan Linchuang
Zazhi. 2012;9(5):129-131.

BREE B3, 5 007, TR, A S I SE 12281 F) 1% 37 i 3L
PRBUIMBSAGARFAE 53 T [3]. 58 FH B B i PR 2% 45, 2012,9(5):
129-131.

Fan Y,Li YC,Liu GR,et al. Zhonghua Shenjingke Zazhi. 2012;
45(12):879-882.

AR, 2 R R L 2R A5 BRSO ASL l Aond R P st A A S
I AR F ARSI E[I]. Th AR £ R K, 2012,45(12):
879-882.

Fen XG,Zhang JH,Yang J,et al. Zhonghua Xingwei Yixue yu
Naokexue Zazhi. 2012;21(3):255-257.

5 M, SR AR A, A5 S S AR S G SR AR A5 B o 2
ARINFER LA R 35 L], AT B 2 S iRk 27 2% 76, 201.2,
21(3):255-257.

Chen QF,Zhang J. Zhongguo Shiyong Yiyao. 2012;7(29):82.
FRIR R, 3R AR A LR DR BN 15 (DWI) R S P S0 i i 48
RIS E[3]. 7 1 52 FH £ 24,2012,7(29):82.

Wang Y,Zhang H,Song P,et al. Zhonghua Laonian Xinnao
Xueguanbing Zazhi. 2012;14(6):639-643.

T, B RN, A5 I e s R SR EUMAS AR PR 22 A
IR IT RIBIEAES 7 2 I T[], e Lol I A 24,
2012,14(6):639-643.

Xu S,Zhou SQ,Sen SG. Zhonghua Linchuang Yishi Zazhi:
Diziban. 2012;6(7):128-129.

IR AU A Bt I C IR SR BSOS PRt I HR 28 I P9 A )
SRS WA ). A R B T A% A5 TR, 2012,6(7):
128-129.

Zhang H,Qin DJ,Jiang XY,et al. Zhonghua Linchuang Yishi
Zazhi:Diziban. 2012;6(6):1473-1476.

TR, Z AR A, DT, A L TR TR BN S AG S FFME % L o5 (0244
AR 2 W A IRV FE ). I R I 2 35 F P hie, 2012,
6(6):1473-1476.

Fan XJ,Pan WD,Qin MW. Zhongguo Yixue Kexueyuan
Xuebao. 2012;34(5):534-538.

T/ W TR, 28 WA R BN BS S A ELE2 W P 1R N2 A
3] [ = 25 R 2 Bt 244, 2012,34(5):534-538.

Wang J,Yao XZ,Rao SX,et al. Yixue Yingxiangxue Zazhi.
2012;22(1):91-93.

Al W65 I8 R, A 3 OT AL IR SR SIS A AE TR e v 11
R FHAME[I]. B 2% 58 45 5 A4 75,201 2,22(1):91-93.

Qi J. Shiyong Fangshexue Zazhi. 2009;25(2):224-227.

Fr LI R SR BUMAS A IR 52 50 o B LR B A% 1) 4
SEAFFE[I]. S U 24 A%k, 2000, 25(2):224-227.

Dietrich O, Raya JG, Sommer J, et al. A comparative
evaluation of a RARE-based single-shot pulse sequence for
diffusion-weighted MRI of musculoskeletal soft-tissue tumors.
Eur Radiol. 2005;15(4):772-783.

Chan JH, Tsui EY, Luk SH, et al. MR diffusion-weighted
imaging of kidney: differentiation between hydronephrosis
and pyonephrosis.Clin Imaging. 2001;25(2):110-113.

3130

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

Gaspersic N, Sersa |, Jevtic V, et al. Monitoring ankylosing
spondylitis therapy by dynamic contrast-enhanced and
diffusion-weighted magnetic resonance imaging.Skeletal
Radiol. 2008;37(2):123-131.

Bozgeyik Z, Ozgocmen S, Kocakoc E. Role of
diffusion-weighted MRI in the detection of early active
sacroiliitis. AJR Am J Roentgenol. 2008;191(4):980-986.

Ding QG,Jia CH,Lu YM,et al. Linchuang Fangshexue Zazhi.
2012; 31(5):693-696.

TR BAEE ik B, 25 . MR & DWIE 5 B4 2 2 e
HIM AR [I] AR B 24 243k, 2012, 31(5):693-696.

Bulakbasi N, Guvenc I, Onguru O,et al.The added value of the
apparent diffusion coefficient calculation to magnetic resonance
imaging in the differentiation and grading of malignant brain
tumors. J Comput Assist Tomogr. 2004;28(6):735-746.

van Rijswijk CS, Kunz P, Hogendoorn PC, et al.
Diffusion-weighted MRI in the characterization of soft-tissue
tumors. J Magn Reson Imaging. 2002;15(3):302-307.

Deng SH,Liu Y. Yingxiang Zhenduan yu Jieru Fangshexue.
2007; 16(3):141-144.

XSt A, 0l MRS W i B A A 98 B ST A2 (1 e B4 D]
AW 5N NSO %,2007,16(3):141-144.

Sheng HQ,Zhao B,Geng L. Linchuang Fangshexue Zazhi.
2008; 27(8):1091-1094.

Ao, R, B 5 LM AT 9 IO HRIE OGN AL MR B3
CTX BT T[] AR TEE 27 %78, 2008, 27(8):1091-1094.

Guo HL,Shui GH,Kong FG. Shiyong Fangshexue Zazhi. 2007;
23(11):1493-1496.

A, AR 2, FLML TS AR 27 o0) ok L A 2 BB 2R 1Y
L[], SEHBUR 2% 24, 2007, 23(11):1493-1496.

Goie The HS, Steven MM, van der Linden SM, et al. Evaluation
of diagnostic criteria for ankylosing spondylitis: a comparison of
the Rome, New York and modified New York criteria in patients
with a positive clinical history screening test for ankylosing
spondylitis. Br J Rheumatol. 1985;24(3):242-249.

Jin HH,Cheng RQ,Wang HM. Shiyong Fangshexue Zazhi.
2010; 26(8):1166-1168,1180.

SRR R ), AR R E AT 2 MR W [3]. 52 IBOH 2
4k, 2010,26(8):1166-1168,1180.

Cui LF,Song HC,Li HF,et al. Zhonghua Fengshibingxue Zazhi.
2003; 7(1):55-56.

FEXIRER, R UGS, 25 52 55 55 HLA-B27 250 3 [ 5 58 B PR AR 28 11
AHIRVERIFFU[I]. o 4 XIR 2F 2435, 2003, 7(1):55-56.

Sheng CY,Han MJ. Fangshexue Shijian. 2007; 22(12):
1344-1346.

AR R R R BV A R SRS W U IE (3] T8O o S
#, 2007, 22(12):1344-1346.

Huang ZG,Zhang XZ,Hong W, et al. Linchuang Fangshexue
Zazhi. 2011; 30(12):1797-1801.

PRI, K S 7 B, A A OGTTR A EIMRIZR L] I AT
Sk, 2011, 30(12):1797-1801.

Xiao ZY,Zeng QY. Zhonghua Fengshibingxue Zazhi. 2004;
8(8):479-481.

MRS, B DR, LAY i B A A R 1K) 5002 W —2441 i
S3HT[I]. H A RIR I 24 A%k, 2004, 8(8):479-481.

Fei WY,Wang H,Wang JC. Shiyong Fangshexue Zazhi. 2007;
23(11):1558-1561.

DEICH, T, R R LA SO B RS W ST R R[]
SE B 22435, 2007, 23(11):1558-1561.

P.O. Box 1200, Shenyang 110004 www.CRTER.org



FHI, 5. MRI DWI JPH 5 (RS JE 2 B TR IRAE b fH

% wWww.CRTER.org

(32]

(33]

(34]

(35]

(36]

(37]

Bennett AN, McGonagle D, O'Connor P, et al. Severity of
baseline magnetic resonance imaging-evident sacroiliitis and
HLA-B27 status in early inflammatory back pain predict
radiographically evident ankylosing spondylitis at eight years.
Arthritis Rheum. 2008;58(11):3413-3418.

Huang ZG,Zhang XZ,Hong W,et al. Zhonghua Fangshexue
Zazhi. 2011; 45(11):1040-1044.

BRI, S, I, A8 L B A A R R DT AZ (KX
2. CTHIMRUY LLHFFU[I]. R I8N 2 24 &, 2011, 45(11):
1040-1044.

Vander Cruyssen B, Mufioz-Gomariz E, Font P, et al. Hip
involvement in ankylosing spondylitis: epidemiology and risk
factors associated with hip replacement surgery.
Rheumatology (Oxford). 2010;49(1):73-81.

Baraliakos X, Braun J. Hip involvement in ankylosing
spondylitis: what is the verdict. Rheumatology (Oxford). 2010;
49(1):3-4.

Qian QR,Jia LS,Gao JX. Linchuang Guke Zazhi. 2002; 5(1):
1-5.

BRSO, v R O T A (R R S LA
IR FF AR, 2002, 5(1):1-5.

Zhang YQ,Liu W,Fu XY,et al. Zhongguo Linchuang Jiepouxue
Zazhi. 2009; 27(1):73-75.

SR IRy, X 3, A/ D5, A5 B 501 R TSR Ak 2 L[], T
PRAR A 27 243, 2009, 27(1):73-75.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

(38]

(39]

(40]

[41]

[42]

Liu BM,Wang SM,Cui JL,et al. Linchuang Fangshexue Zazhi.
2008; 27(12):1786-1789.

U, £, FE 1, 55, 10~20 4 4 Hle -5 B U G i
MRIFF 155 OIS [I]. I RIS 24 243k, 2008, 27(12):1786-
1789.

Puhakka KB, Jurik AG, Schiottz-Christensen B, et al.
Magnetic resonance imaging of sacroiliitis in early
seronegative spondylarthropathy. Abnormalities correlated to
clinical and laboratory findings. Rheumatology (Oxford).
2004;43(2):234-237.

Zhang XZ. Zhonghua Fangshexue Zazhi. 2007; 41(12):
1425-1426.

TRE. MEMERER[]. PRI, 2007, 41(12):
1425-1426.

Wang QW,Zeng QY,Xiao ZY,et al. Zhonghua Neike Zazhi.
2004; 43(11):832-836.

LRI, IR, M AE T A5 A T (o B DG A A )
P BRI B FL I R L[J). AR R &, 2004, 43(11):832-
836.

Maksymowych WP, Inman RD, Salonen D,et al.
Spondyloarthritis research Consortium of Canada magnetic
resonance imaging index for assessment of sacroiliac joint
inflammation in ankylosing spondylitis. Arthritis Rheum.
2005;53(5):703-709.

3131



	 
	文章亮点： 
	1 众所周知，影像学检出骶髂关节炎为强直性脊柱炎的诊断标准之一。该病起病隐匿、缓慢，病程缠绵，好发于青少年，且早期检出较为困难。晚期脊柱发生强直，病情将不能逆转，故该病的早期检出及治疗至关重要。 
	2 试验以10-20岁(强直性脊柱炎常见发病年龄)青少年为研究对象，通过分析其MRI DWI表现及测量不同b值下表观弥散系数值(选取b值300，600，900 s/mm2)，进行分析，结果显示b=600 s/mm2是MRI DWI序列显示骶髂关节的最适宜b值，不仅能清晰显示双侧骶髂关节，而且所测得关节旁骨髓的表观弥散系数值精确度较高)，旨在为骶髂关节病变提供正常对照，为强直性脊柱炎的早期检出提供定性和定量指标。 
	关键词： 
	骨关节植入物；骨与关节图像与影像；10-20岁；健康志愿者；强直性脊柱炎；骶髂关节；磁共振成像；DWI；表观弥散系数；b值；对照研究；省级基金 
	摘要 
	背景：MRI DWI序列是一种简单易行、特异性较强、敏感度较高且能早期诊断活动性骶髂关节炎、监测其活动性的检查方法之一，但DWI序列对骶髂关节显示的最佳b值尚无统一标准。 
	目的：通过比较10-20岁健康志愿者骶髂关节MRI不同b值时DWI及表观弥散系数差异，寻找MRI DWI序列显示骶髂关节的最佳b值。   
	方法：随机选择21名10-20岁无骶髂关节疾病的健康志愿者作为研究对象，行骶髂关节轴位T1WI、STIR及DWI扫描(b值为0，300，600，900 s/mm2)，观察不同b值对骶髂关节的显示情况，对图像进行评价；同时，分别测量双侧骶髂关节的骶侧、髂侧关节旁骨髓的表观弥散系数，对不同b值双侧骶髂关节旁骨髓表观弥散系数进行统计学分析。    
	结果与结论：21名健康志愿者42个骶髂关节在b值为300，600 s/mm2时，图像显示清晰，对比度好，能清晰显示骶髂关节关节。b值为900 s/mm2时，图像伪影较大，图像质量模糊，对比度差，无法完成表观弥散系数值的测量。b值为600 s/mm2时，双侧骶髂关节旁骨髓所测得的表观弥散系数值变化范围小，而b值为300 s/mm2时，表观弥散系数值差异性较大。结果显示600 s/mm2是MRI DWI序列显示骶髂关节的最适宜b值，不仅能清晰显示双侧骶髂关节，而且所测得关节旁骨髓的表观弥散系数值精确度较高。 
	Magnetic resonance diffusion weighted imaging sequence shows the best b value of sacroiliac joint imaging of healthy volunteers  

