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Application of Gemstone Spectrum Imaging for anterior spinal artery in patients with cervical spinal injury ZHU
Min-yu,TIAN Ji-wei* , TENG Hong-lin ,WU Shi-yang, WANG Yu,WANG Jing,and WANG Zhen-zhang. *Shanghai General
Hospital of Nanjing Medical University ,Shanghai 200000, China
ABSTRACT Objective:To discuss the value of Gemstone Spectrum Imaging (GSI) CT anterior spinal artery angiography in
the patients with cervical spinal cord injury,and to evaluate the correlation between the change of the blood flow of the anterior
spinal artery and the postoperative recovery of nerve function. Methods: From January 2014 to June 2016, thirty patients who
underwent cervical open door laminoplasty for spinal cord injury were retrospective analyzed and included 21 males and 9 fe-
males with an average age of (46.4£9.7) years old ranging from 33 to 59 years. Within 2 weeks after injury ,open door lamino-
plasty was performed through cervical posterior approach. Among them, there were 8 cases of 3 segments of open door decom-
pression, 18 cases of 4 segments,4 cases of 5 segments. GSI CT were performed at 3 days before operation and 5 days after op-
eration. The anterior spinal artery was reconstructed and evaluated the improvement of blood flow after operation. The cervical
JOA score was calculated at 1 day before operation, 5 days after operation and 1,6 and 12 months after operation,and the JOA
score improvement rate of the corresponding follow-up points was calculated. Results: All patients were followed up for 12 to 30
months with an average of (17.4+7.6) months. The iodine content ratio (ASA/VA) of the anterior spinal artery before and after
operation was 0.75+0.20 and 0.89+0.02 respectively,the postoperative improvement was significantly higher than that before
operation (P<0.01). The average ASA/VA improvement rate was (21.05£12.45)% after operation. There was a positive linear
correlation between the improvement of blood flow and the improvement of JOA score at 1,6 and 12 months after operation.
Conclusion : GSI CT anterior spinal artery angiography is safe and feasible, the imaging is satisfactory,it can quantitatively e-
valuated the blood flow of the anterior spinal artery. There was a positive linear correlation between the improvement of blood
flow in anterior spinal artery and the recovery of neurological function. Early postoperative improvement of blood flow in the an-
terior spinal artery can be used as a reference index for predicting the recovery of neurological function in patients.
KEYWORDS Spectral CT;  Anterior spinal artery;  Angiography; Spinal cord injury

Zhongguo Gu Shang/China J Orthop Trauma,2018,31(5) :425-430 www.zggszz.com
Fe I H <N TR R 2 g5 PR H (45 Y20170082)
Fund program : Science-Technology Program of Wenzhou Municipal Sci-Tech Bureau (No. Y20170082)
WIS H44E  E-mail :tjw609@163.com
Corresponding author: TIAN Ji-wei  E-mail : tjw609@163.com



« 426 - PG 2018 455 HEE 31 4555 S #] China J Orthop Trauma,May.2018, Vol.31,No.5

F 45145 (spinal cord injury, SCT) /&4 £ SM R
UL, SCI 1 J5t & P 40 A5 A vl 3 i), Hoids 1 4k
REB AR BIRHLE] , 5852 A AR B RE P i 2
/U RO B8 o K 1 R B 2 5 e pf 2 T RER 2 AN BT
R JRAER WA R R R i CT
MRI % F B e BB 5 12 B . 1697 KI5 VAl
A 3] ok 8 B A B, 2 MR, A 2
SCI Wi i) “ 4 hrifE”" o (H i T4 CTA Fl MRA
JC %) 5 B I A R AT A AR S T, HLJG e R
FE ML o, PR M R Bl Kk 3 5 M A SR — BT
MR R R o SR 43 )5 5 B 20 O A5 o A- FE 30
FHE S EHCE FEAE M AR, WUEA S RT3 ki
T A s, I g e 2 A [) R IS i 22 D RE R K
SEAFAE RIS ] 8l — HAFE R KRG, fgis CT
B DOk, I R A AN S AR BT B R 0 nE F A
i, PR A CT K RIS B AR H B . eI CT 4%
AR FH T 508 3 bk AR H i A UL A5G SCHR 4R
I EE, AR S T2 20 0 5 B0 K Y
e AR ASWER , HL3E A 5 3 2 ok i o 1 i
A4, A1 B R 0 A L 3 15 20 o ASF SR B AE
AETE CT H A X #5615 17 8 & #E A7 AR AR J5 5 i i
Zfj ik (anterior spinal artery , ASA ) i 52 , I X &5 & i
T3 A AT, PR ASA I I 5 19 05 5 M T RE PR
2 Z IR AR O o
1 #RERE
L1 Jiflkss
LL1 ZiAfR#E AR 18~60 % 5 A5 IHHAMG S,
ZWr B Y SCL, A5 2= TR B RN 3 2 A 5 3615
201 FWBEV -

L1.2 HeBRbrifE O JF VB SIREA 2 S0RIUR i B
P STHE B P sCSTHE IR AL s P A ™ B R A 17, Tt
PG5 e S A 05 SR At R A B AT TR S
P05 R BOF W vy, WO UG AMETCIE IR BE VT Y
B R A TRERS CT Kt i i 5 F JikEF
AR 8240 Z O A B 0 R R R A ™
I N BRI, WO R, e AR 2 bk ok AR A AL, 3 2
W ) 42 B 22 kA AL BEUR B S B0 GT
Al 28 PRI 1 BRI R 45 A B i A
U S e 38 5 & TR 3 ASA BUR R .
L2 i RBER

YEFE 2014 4E 1 H & 2016 4F 6 F K2 Wi #5641
PimiAT 2 B B T THERR OB ARG I7 1Y 838 R AT
X4 AW PR Be AR B2 0t s it il , JRE R AR 1Y
B A . AR A 30 B, B 21 B, &
O f, A% 33~59(46.49.7) % . A H R : Lt 1
16 5], #5405 12 4], 54745 2 6], 30 Bl & et s

2 JE N 32 UG B FRT T THERS BUB AR, Horh IRk
JE 3B 8 ], 4 B 18 4,5 B 4 . AR
BT E] 12~30(17.4+7.6) 4 H .
1.3 feif CT &5
L3.1 &ERTTERSHORME IS URE B
kVp P44 A, R 2% E GE Discovery g% CT 750
HD CT A3 4 BE 35 4 #4520 £8 35 47 7 42 R0 3 ok 300 34
SR . IS B R THERER T ZE G
G Sk o f R e YA I (55 At 350 mg/ml) , Sk H]
Acist B & RS, LA 5.0 ml/s RS 75 ml,
Bt 5 LA [) 3 SR 3 5 0.9% S8 Ak A 30 ml, S
L EEIR 25 s AR 3 MK R, BB S 50
PRAF—30, BR T GSTIR g9 #4822, 48 v o8 80,
140 kVp B = s DI 4, 88 H Uiy 260 mA |, BLSE 5%
0.8/r,SFOV /7 small head, %% F A 20 mm, 12
¥ 0.969:1,Z)8 5 mm, JZ[AFE 5 mm,DFOV=25 cm?,
BEBE 512x512, B @ )2 )& 0.625 mm, & 2 [0 kg
0.625 mm, 3515 Data file $(#i , {5 & ADW4.6 T./E
s #EAT MPR \MIP VR 4R 3, fT A K A 45 VE 1
A 455
1.3.2 KBRIGAIE KA A BT 3R A5 0149 F0 3l ik
W1 1Y Data file B4 4 ADW 4.6 1) =5 9% 1 FH 4K 14
Compare fTH , ¥ UJ 4 s 3 5], 75 3¢ MPR K4 I
[i] A 0 e 5 2 T ASA X I % [] S T R 00 HE B
Jik (vertebral artery, VA ) BB &
L4 FARIE

TR UG BT TTHES BB AR, KR
J& B MO SRR TR TSR ZE B R B B
BT EAT S I B, USSP MEA R B HE S5 L, 2
#8117 B MEAR S B, FEMEAR S e g Ak
P, 5 e R D A R A B S5, DA
R RN Bz J5ic, FE AR A 4 02 I 11O A Al S FH
TR & 2 AT HER OB , ok 1k I )5 A 5, B
JFaES AL, FEITT Bk £ R HT MRI 52
G BB B, AN TG B B R e 2 ) BE B B
ST B N E RS — 4 AO 42 F] ) ARCH
BRAR 5 A TR 34 by R — 2 5 A 52 o
L5 W H 5 5%k
LS. 1 ASA @S &0 J7 i S & R4 kA
BE AT 3d N EARIGH 5 K17 ASA 1Y REIE
CT 155 , i EPPAARATA G ASA LI 2 B - O

FEIG SR R — 2 IR N C=Cr B
HETT 73 00 45 IR B e % 3 AR W, 3 21 A~ (1),
TE A 21 AR W b 4R 2] ASA R A #5] VA 7
L IFTE BN KA P E O R [X 35 (region of interest,
ROI), T ASA H &%/, ROI X 3 I AH i /)N T



7 2018 455 A 31 &5 5] China J Orthop Trauma, May.2018, Vol.31,No.5 <427 -

A, H & A8 Wi ROL K/ R £ — 2
(0.09 mm?) , [AliF £ VA DX IR 7 s/ T8 4 HOR/
—2# ROL X 44 (0.27 mm?) JEAT I i (18] 2) , FJe
21 4~ ROL 35 & A B {E A ASA K VA B
ZE A 3 A AR SMRE R 2B 3 SE A, B3 N
AR A A AR FT ASA K VA il &, RIFE
P I ] — fB A e (0 A8 AT 67 B S ROT X
RNE ARBTRFF—Z, LUl I3 22, R RERC 3 A
IR SEAE AR IR ASA Je VA 4

| R SERII RS S A gy NP =N LI (B N VAT S R T A2 € R 1 )
Jik s B GGy ANl 35 B IR 249 3 A1 #3486 1T

Fig.1 Point chosen for iodine measurement on a reconstructed saggital
section. From C; to C;, each vertebral segment was divided into three axial

line for iodine measurement
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Fig.3 A 44-year-old female patient with cervical spine injury after a fall ~ 3a. The sagittal position MRI T2 se-
quence of cervical vertebra 2 days before operation showed the spinal cord compression at C;—Cg level. High sig-
nal change of local spinal cord suggested cervical spinal cord injury 3b,3c. Cervical vertebra spectrum CT con-
trast 2 days before operation showed discontinuous development of ASA at C4—Cg spinal cord injury 3d,3e. At

5 days after posterior door single door surgery,CT imaging showed that the ASA development degree of spinal

cord injury was better than that before operation
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Tab.1 Iodine content of VA and ASA of 30 patients with spinal cord injury before and after operation (x+s)
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Tab.2 Correlation between improvement rate of ASA blood flow ratio and improvement rate of JOA score in 30 patients with

cervical spinal cord injury before and after operation

IF 1] JOA W4 (x4, 4Y)  SARFHAE ¢ SARMHE P JOA BER (ves, %) 5 ASA/VA SRR Mt P
A 7.73+0.92 - - - - -
ARJg5d 7.98+0.90 4785 0.000 2.7+3.0 0.190 0.313
AJG14H 9.933+1.04 10.554 0.000 23.323.0 0.898 0.000
RJE 64~ H 12.47+1.78 12.181 0.000 50.0+21.0 0.847 0.000
RJg 124 H 12.75+1.95 11.838 0.000 53.0£23.0 0.846 0.000

x3 HmBEHG 30 HlEERAIEHE A ASIA 5328 ()
Tab.3 ASIA classification of nerve function in 30 patients
with cervical spinal cord injury before and after operation
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