- 1970 -

Acta Unwversitatis Medicinalis Anhui

2021 Dec; 56( 12)

12021 - 11 -25 8:30

* https: //kns. enki. net/kems/detail /34. 1065. R. 20211124. 1049. 023. html

CSM DTI
1 1 1 1 1 2 1 1
( CSM) Hoffman CSM R
88  CSM ( Hoffman ( diffusion tensor imaging DTI)
50 . 38 ) 30 DTI ™
(C1-C3) . . CSM
MRI P DTI
DTI o
CSM (C1-C3)
CSM DTI
(P<0.05); Hoffman DT CsM
Hoffman Hoffman o
FA ADC (P <0.05) . 1
Hoffman
Hoffman CSM 1.1 (
) CSM (D
He)
R 445.2; R 687. 1 . @
A 1000 - 1492(2021) 12 - 1970 - 06 7
doi: 10. 19405 /j. enki. issn1000 — 1492. 2021. 12. 023 X X ’
o CSM
( cervical spondylosis myelopathy 20196 20213
CSM) °
L, oCsM O CsM @
C3/4 (
CSM > | Hoffman  CSM );@  Hoffman
CSM o ¢ '@
CSM Hoffman N A A A
o MRI '@ A A
CSM CSM '@ €374 @
™ Hoffman 6 N
MRI o
30
2021 - 08 —23 @
( .
KJ2019A0275) ; ( Hoffman o)
2020xkj175) ; 6))
( :LCYJ2021YBO1S) . D CSM @
: 1 N 2 . @ .
230022 @ . .
o ,® s
. { )

mail: dongfulong@ sina. com



Acta Universitatis Medicinalis Anhui 2021 Dec; 56( 12)

- 1971 -

o

1.2
1.2.1
Hoffman

Hoffman CSM
+ Hoffman
( modified japanese orthopaedic as—

.- 6
sociation scores mJOA)

o Hoffman

( mJOA =3 Hoffman /)

1.2.2
Ingenia 1. 5T

o dS HeadNeck

~ o

TSE T1 WI T2 WI
o T2W_TSE T2 WI ;
DTI ) T2WI TR 3 000 ms
TE 100 ms 160 x249 NSA =1, TIWI
TR 550 ms TE 8 ms 160 x 252 NSA =
1. 3; T2WI: TR 2 300 ms TE 120 ms

150 x 150 NSA =1; DTI

15 TR shortest TE shortest
3 mm 0 mm FOV 300 mm x 300 mm
100 x98 NSA =2 (b)
0 800 s/mm’.
1.2.3 2
Ingenia 1.5T MR
Diffusion o
MRI  DTI C1/2.C2/3 :C1/2
C2/3 C2/3
o C1/2.C2/3
( region of interest ROI)
2 mm’ DTI (FA  .ADC
) o 1. C1/2
ROI DTI DTI
; DTI DTI
DTI (FA
ADC ) o 2
ADC =0.05
mm’ /s FA =0.2 2 .
( C1-C3) MRI
FA E: ADC  (D.@: HER



- 1972 -

Acta Unwversitatis Medicinalis Anhui

2021 Dec; 56( 12)

1.3 SPSS 23.0
4 (C1/
2.C2/3) DTI
3
DTI
SNK ;
P <0.05 o
2
2.1
30
67 ~32(51.37 £7.49)
88 Hoffman
38 . 50 6 10
; 77 ~29(53.29 £9.27)  mJOA
(15.45 £1.50) 75 ~33(53.24
2
A~C: FA D ~F.
y4 2" P<0.05 **P<0.01;
3
A:C1/2 FA i B: C2/3 FA ; C: C1/2 ADC

:#P<0.05 #P<0.01

+9.73)  mJOA (14.78 +2.48) 2
mJOA (P =0.1459) .
2.2
. . 4
C1/2.C2/3 DTI
SNK
CSM
(P<0.05) . 2.
2.3 DTI
2.3.1
FA
ADC 3 DTI

CSM

(FA: F=19.19 P <0.01;

ADC: F=70.05 P<0.01)
DTI 3.

DTI
N ADC 1
(P <0.01

DTI
;D: C2/3 ADC

¥ P<0.01;



Acta Universitatis Medicinalis Anhui 2021 Dec; 56( 12) * 1973 -

2.3.2 C1/2 3 <0.001; ADC: F =86.42 P<0.01) C2/3 3
ADC (F=4.622 P< DTI (FA: F =
0.011 7) C2/3 3 FA 51.89 P<0.01; ADC: F=18.71 P<0.01) .
(F=6.157 P=0.0029) . 5.
3 DTI 2.3.4 3
4. FA (F=97.58 P<0.01;C2/3: F=40.76
2.3.3 P <0.01) .ADC (C1/2: F=48.29 P <0.01;
Hoffman Hoffman C2/3:F=17.53 P <0.01)
FA ADC o o Hoffman FA ADC
C1/2 DTI FA ADC
(FA: F=162.30 P o 6.
4 DTI
A:C1/2 FA ;B C2/3 FA ;G2 C1/2 ADC ;D C2/3 ADC ; :" P <0.05;
#P <0.05
5 DTI
A:C1/2 FA B C2/3 FA ; C: C1/2 ADC ;D C2/3 ADC ; C**P<0.01;

*P<0.05; %P <0.01

6 DTI
A:Cl1/2 FA :B: C2/3 FA ;C: C1/2 ADC ;D C2/3 ADC : CF*P<0.01;
:#P<0.05



* 1974 - Acta Universitatis Medicinalis Anhui 2021 Dec; 56( 12)
C1/
2.C2/3
CSM Hoffman CSM
DTI
Hoffman
6
[ N CSM
MRI (
T2WI ) DTI
MRI ~ CSM * . DTI ; (
) Hoffman
DTI FA
ADC o o 15
(
) ADC .
( )
ADC”’ . CSM
CSM
Hoffman o
v FA Fogarty et al °
FA ADC DTI T2 Hoffman CSM o
11
12
Hoffman
o CSM MRI
Hoffman Hoffman
C1/2.C2/3 o o Hoffman
13
FA ADC o Hoffman CSM
DTI C1/2 o
DTI N
DTI o
MRI
CSM DTI Kalsi-Ryan S Karadimas S K Fehlings M G. Cervical spondylot—
CSM ic myelopathy: the clinical phenomenon and the current pathobiol-
ogy of an increasingly prevalent and devastating disorder J .
14 Neuroscientist 2013 19(4) : 409 -21.
FA Mccormick J R Sama A J Schiller N C et al. Cervical spondy—
lotic myelopathy: a guide to diagnosis and management J . J Am
FA Board Fam Med 2020 33(2): 303 -13.
CSM Guan X Fan G Wu X et al. Diffusion tensor imaging studies of

cervical spondylotic myelopathy: a systemic review and meta-anal—



Acta Universitatis Medicinalis Anhui 2021 Dec; 56( 12) * 1975 -

ysis J . PLoS One 2015 10(2): €0117707. vical spondylotic myelopathy using diffusion tensor imaging: expe—
4 . riences in 1. 5-tesla magnetic resonance imaging J . Neuroradiol
J. 2008 46: 1769 -99. J 2015 28(5): 508 -14.

5  World Medical A. World medical association declaration of Helsin— 11 Nukala M Abraham J Khandige G et al. Efficacy of diffusion
ki: ethical principles for medical research involving human sub- tensor imaging in identification of degenerative cervical spondylotic
jects J . JAMA 2013 310(20): 2191 -4. myelopathy J . Eur J Radiol Open 2018 6:16 -23.

6  Fogarty A Lenza E Gupta G etal. A systematic review of the u— 12 Gohmann R F Blume C Zvyagintsev M et al. Cervical spondy—
tility of the Hoffmann sign for the diagnosis of degenerative cervical lotic myelopathy: changes of fractional anisotropy in the spinal
myelopathy J . Spine ( Phila Pa 1976) 2018 43(23): 1664 cord and magnetic resonance spectroscopy of the primary motor cor—
-9. tex in relation to clinical symptoms and their duration J . Eur J

7 Cui L Kong C Chen X et al. Changes in diffusion tensor ima— Radiol 2019 116:55 -60.
ging indices of the lumbosacral enlargement correlate with cervical 13 Weit LF Wang S S Zheng Z C et al. Analysis of the diffusion
spinal cord changes and clinical assessment in patients with cervi— tensor imaging parameters of a normal cervical spinal cord in a
cal spondylotic myelopathy J . Clin Neurol Neurosurg 2019 healthy population J . J Spinal Cord Med 2017 40(3): 338
186:105282. —-45.

8 Bakhsheshian J] Mehta V. A Liu J C. Current diagnosis and man— 14  Huber E David G Thompson A J et al. Dorsal and ventral horn
agement of cervical spondylotic myelopathy J . Global Spine J atrophy is associated with clinical outcome after spinal cord injury
2017 7(6): 572 -86. J . Neurology 2018 90(17): el510 -22.

9 . 9.4T SD 15 David G Mohammadi S Matrtin A R et al. Traumatic and non—

C6 traumatic spinal cord injury: pathological insights from neuroimag—
I 2014 49(9): 1233 -7. ing J . Nat Rev Neurol 2019 15(12): 718 -31.

10 Ahmadli U Ulrich NH Yuqing Y et al. Early detection of cer—

Clinical study on the relationship between DTI parameters of
high cervical spinal cord and Hoffman sign

in patients with CSM
Jin Weiming Chen Senlin Li Wei et al
( Dept of Orihopedics The First Affiliated Hospital of Anhui Medical University Hefei 230022)

Abstract Objective To explore the mechanism of positive Hoffman sign in patients with cervical spondylosis my—
elopathy( CSM) . Methods DTI analysis was performed in 88 patients with CSM ( 50 positive and 38 negative with
Hoffman sign) and 30 healthy controls. In the high cervical spinal cord level ( C1-C3) the reticular spinal tract
thin wedge tract anterior corticospinal tract and lateral tract were selected as the regions of interest and it was an—
alyzed whether the DTI parameters of different conduction tract areas within and between groups were statistically
significant. Results There was a significant difference in the ratio of DTI parameters in different conduction tract
areas of the high cervical spinal cord in patients with CSM. Compared with the Hoffman sign negative group and the
healthy control group the Hoffman sign positive group showed lower FA ratio and higher ADC ratio in the cortico—
spinal tract area ( P <0.05) . Conclusion The occurrence of Hoffman sign is related to the damage of corticospi—
nal tract. For CSM patients with positive Hoffman sign the microstructural damage of the spinal cord has occurred
at the high level of the cervical spinal cord far from the lesion.

Key words cervical spondylosis myelopathy; diffusion tensor imaging; Hoffman sign; apparent diffusion coefficient;

fractional anisotropy



