PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol21 NO.6 MAR.2021 - 1081 -«

doi: 10.13241/j.cnki.pmb.2021.06.018

FT 0k % b (ESRBONEURAG X ™ w5 UG ) *

FHEF R F OBREY ZETMW' FERES KK
(1 2 N\ SERRZE N2 B B4 71005452 BEPG4 N REFRIT 5585 R B ®4% 710068;
3 PHHLAE A R B B RL B 09 % 71007754 S5 L/ ONERERILIRE o B % 710054;
5 FRAC R R A SN B BRSO MR B d 248 72100056 VAT U ERE SN e d 54 710004 )

BE B 53T T 7%k (Magnetic Resonance Imaging, MRI) % b 18 #3 # #e A% i 4% (Diffusion Weighted Imaging, DWI) = & 4
I TG 89 TR MR, F7iK:2018 52 A -2020 55 6 A kA ARTR08 69 /= Z MG % 76 1 (T AU 38 4, & 45
38 40), TR %A HA T HHMRL 424 % b 15 DWI 4248 Je Tl B 54048, F| B R i R . i A B H A EM MG )G 3 d
NATH A, ARSI 5 ) A-H AR5 B 4 60 MRI BT 240 B 474 100.0 %, &4 & K, F3uksish 449 % b 44 DWI
Z D* A fAEAR B 5 & T &R B45 B4, W DA KT & W848 B4, sh b £ 400 431 52 & L(P<0.05), £ 76 4 %4
BRI R A BB JE A AR 1 BARAG 38 4,2 ARG 30 4,3 B3i45 8 4] . MRI #4874 1 A4R45 39 4,2 84545 31 41,3
AR5 6 4, MRI 5 i 4 A4k 93.4 %, Z518: 5T MRI % b 16 DWI #&7A M7 2.7 ™ T M S 69 LRI 1 oL, 4o ik JL 52 Bk
YRS IR B T ALSR AR, B 2T G 5 3l B AR B R L

FE) R R b AR SR B R s 2 E IG5 JE W Ak

HE4y S R655;R445.2  CERARIAAE: A XE4HS:1673-6273(2021)06-1081-04

Prediction of the Prognosis of Severe Thoracic Trauma Based on MRI
Multi-b-value Diffusion-weighted Imaging*

LI Zhi-yong', HUI K&’, XUE Xu-tao’™”®, GONG Xue-peng’, QI Dong-haf, ZHANG Yong-chang®
(1 Xijing 986 Hospital, Militar Special Clinic Center, Forrth Military Medical University, Xi'an, Shaanxi, 710054, China;
2 Dept of Respiratory and Critical Care, Shaanxi Provincial People's Hospital, Xi'an, Shaanxi, 710068, China;
3 Dept of Radiology, Xidian Group Hospital, Xi‘an, Shaanxi, 710077, China;
4 Xijing 986 Hospital, Magnet Resnance Room, Fourth Military Medical University, Xi'an, Shaanxi, 710054, China;
5 Dept of Cardiothoracic Surgery, the 987th Hospital of the Joint Support Force of the People's Liberation Army, Baoji, Shaanxi,
721000, China; 6 Dept of Thoracic Surgery, Xi'an Fourth Hospital, Xi'an, Shaanxi, 710004, China)

ABSTRACT Objective: To explore the prognostic values of multi-b-value Diffusion Weighted Imaging (DWI) based on Magnetic
Resonance Imaging (MRI) for the prognosis of severe chest trauma. Methods: From February 2018 to June 2020, 76 cases of patients
with severe chest trauma (38 cases of open injury and 38 cases of closed injury) were selected for diagnosis and treatment. All patients
were given conventional MRI scans and multi-b value DWI scans, Recorded the imaging quality and characteristics, and judged the pre-
dictive values. Results: All patients were examined within 3 days after thoracic trauma. The excellent and good rates of MRI images of
patients with open injury and closed injury were 100.0 %, which met the diagnostic requirements. The multi-b value DWI D* value and f
value of patients with open injury were significantly higher than those with closed injury, while the D value was significantly lower than
that of patients with closed injury, and compared the difference were statistically significant (P<0.05). In the 76 patients, pathologically
judged as the posterior thoracic ligament complex in 38 cases of grade 1 injury, 30 cases of grade 2 injury, and 8 cases of grade 3 injury;
MRI diagnosed 39 cases of grade 1 injury, 31 cases of grade 2 injury, and 6 cases of grade 3 injury, and the accuracy of MRI diagnosis
were 93.4 %. Conclusion: Based on MRI multi-b value DWI can clearly show the tissue damage of severe thoracic trauma, it can also truly
reflect the characteristics of tissue microenvironment changes, and can effectively predict the damage of the posterior ligament complex.
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Table 1 Comparison of image quality of patients with different injury characteristics (n, %)

Excellent rate of

Groups n Optimal Good Difference
excellence
Open damage 38 37 1 0 38(100.0)
Closed injury 38 36 2 0 38(100.0)
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Table 2 Comparison of MRI multi-b value DWI parameters of patients with different injury characteristics (xt s)

Groups n D(x 10° mm?s) D*(x 10° mm?¥s) (%)
Open damage 38 1.15¢ 0.02* 12.76+ 1.43* 0.17+ 0.03*
Closed injury 38 1.65+ 0.21 8.55+ 0.34 0.12+ 0.02

Note: compared with the closed injury group, *P<<0.05.
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Table 3 The diagnostic predictive value of MRI for the degree of injury of the posterior thoracic ligament complex in severe chest trauma (n=76)

MRI
Pathology Total
Level 1 damage Level 2 damage Level 3 damage
Level 1 damage 37 1 0 38
Level 2 damage 2 28 0 30
Level 3 damage 0 2 6 8
Total 39 31 6 76
DAL EL4E, £ b {6 DWI EERIGH R, TR

3 3t

RIS B LA R 1 R B S AR
Sl R R | 7T IS 8 AR TR R R, {EE
IMYG I BT B 5 AT R DI 34, PRI P40 % 3 LA T
Al R R R Hb AT ™ T MM R BT 812 I PR ST 2R
TR B0 ) R M AR R EE | (R A
GUPERG , ELR AP 8 2 , A7 — i A I , AR )
W LI S O TS 09, MRI BT 685 9 2047 S 23 (] 43 92, )
A MY LA R 5 ARG A | BRI YT 0 T 4L 2R A R
FIFE 9, AHIFGE S PR 05 5 1] A ME B0 564 1 MRT
R TR B AR A 100.0 %, FFAIBWEsR . ERISMGE 1L
1, MRIT,\WI £ 5 45 28 g (55, ToWIL S 5 5. AR s
BRI R TWI R 5 0E 5 AR Bl 5555 A B T1
K T2 (55, Rt B A A 7 i B

T W SO P A IR LA 573 , T I A R
SEYCE TS (9 EEHAR, DWI AERIINK S T Hok BUZ 3, b
BE S PR PR 53 T IR AR | AT 7T 52 B L VR
HOLEH S DIREAS ™, 52 b (HAE(bS 400 s/mm?), 41
(R S5 b R I EZR (24 b (A (b>400 s/mm?),
HLUITREUE S5 b ERML R, HILRAZL b (H DWI i
3BT A T 52 107 A 0 P A3 o 5 2 9 155 5 SRR VS 10 052 A%
WF5E SR TP RCEAR 03 65 (19 2 b {1 DWI D* {8 £ ({45 82575
THA YRGB, T D (58 SE TR AR GiRE . 2
eI BTSSR ST R 2 b (1 DWI/E EL R itk
SN TG PR 25 S, 25 5 S0/ B b (B A1 (0~1000 s/mm?),
VR L 22 A0 R 3 0, DWI PRI L 45 (5 e L 14, B2 8 mm

2

=]

5, ARG TR . Horh D Oy AETRELR , ] kR
E R MR AL A B 20 L ) Y )32 2 s D* R RER K, mT
W ML PN B A N K 3 AR LR AR B P B BERL A 56 08
PETE X B, W] SR ZH AN A AR R R, PR I S T e
eSS L 1], ELDBT 4 ik 2R ZH A, DTG 3 BURL O 34
R M7 NS A i R H S 2 45 D* E fETH S D
(BRI,

STl B A A B A R A S R
F LS YRR A —E BBE TR R r I A A
HISEBEMEEATA S A A BT R E PER BN R B
SIS s R R 32 S R N T S5 T 80 R R
ERJINE k- R kR N N VU T S B e (R U S )
PR I AL AR E P, MRI GRS 0 4 1T M {75 g
G s BEARAL A7 BT R A AT L U 7 L 3k A T A
# BUR I T BAT F B A s MRUZ W 5 7
WA AR 1 g 39 i, 2 Gdiifs 31 41,3 getign 6 il
MRI 2 HERP A 93.4 %, KL b (5 DWI REA BN
TR A IO B . MBI 5347, 2 b {5 DWI iy Bt
RS ANSZ SEAEERHETE R, W AMI5 Rz T BRI K 709 F g
I, AT 53 DWT ZHUL A, T NS ME A iR
Z b (RIS T S SMu R , 22 F T 45 28 e
ARSI, AR BT BB S REIE IR 22 b (E SR BOIMASU RS
J R g SR, Rl S I B 2 B S AR AR AR AIE , A 2
W5 7 B A R O O, A B T BRGS0, e
MU B AT H I B BN (E, S5 AR X E b
ParRE B Bt 1A B AN 50k (ER BAGR  E N R A



- 1084 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.6 MAR.2021

RABITE, F ISR GRS AL Fh 2 A 25 A, DWI
FRISE FATS A PR TRD A X B P 91 % 328 2l D s BB AR B
BAE RS TAE P IRASR

M2, BT MRI £ b {H DWI RS M i ™ 5 g S i 41
SR B , 108 L9 S A 2L AR AR ALE , REAT 28T
JE 5B A RO, DRI B T30 s g 14
JEHX T g s 3 TUS BAT B DT TR

& % 3 ER(References)

(1] ZEF. 55,255 B R KI5 SME A £ 094045 &
Mk E B A PR R B A [J]. L E$ IR, 2018, 33(6):
844-846
it AT KA A5 91 B E g MG a9 shARF R g 55 [T
L E F 54K, 2003, 18(4): 57-58
Tang YC, Tian Y, Li DX, et al. Endplate and intervertebral disc in-

2

—

3

—

juries in acute and single level osteoporotic vertebral fractures: is
there any association with the process of bone healing? [J]. Orthop
Surg, 2019, 20(1): €336

[4] Barut N, Marie-Hardy L, Bonaccorsi R, et al. Inmediate and late dis-

[}

cal lesions on MRI in Magerl A thoracolumbar fracture: Analysis of
76 cases[J]. Orthop Traumatol Surg Res, 2019, 105(4): 713-718

[5] Bunevicius A, Tamasauskas A, Ambrozaitis KV. Spontaneous thoracic

—

subdural hematoma associated with warfarin therapy: Case report
with serial MRI[J]. Surg Neurol Int, 2019, 10: €28

[6] Driver CJ, Rose J, Tauro A, et al. Magnetic resonance image findings
in pug dogs with thoracolumbar myelopathy and concurrent caudal
articular process dysplasia[J]. BMC Vet Res, 2019, 15(1): 182

[7] Feeney G, Sehgal R, Sheehan M, et al. Neoadjuvant radiotherapy for
rectal cancer management [J]. World J Gastroenterol, 2019, 25(33):
4850-4869

[8] Vogt S, Pumberger M, Fuchs M, et al. Disk injury in patients with ver-
tebral fractures-a prospective diagnostic accuracy study using dual-
energy computed tomography [J]. J Orthop Surg Res, 2019, 29(8):
4495-4502

[9] Wang GX, Mu YD, Che JY, et al. Compressive myelopathy and com-
pression fracture of aggressive vertebral hemangioma after parturi-
tion: A case report and review of literature [J]. Medicine (Baltimore),
2019, 98(50): 18285

[10] Samtani RG, Bernatz JT, Halanski MA, et al. Cervical Spine Injury
Following Thoracic Spinal Fusion for Adolescent Idiopathic Scoliosis
[J]. Cureus, 2019, 11(10): e5840

[11] Sato M, Kuriyama A, Ohtomo R. Unilateral loss of thoracic motion
after blunt trauma: a sign of acute Brown-Séquard syndrome [J]. Clin
Exp Emerg Med, 2019, 6(3): 268-271

[12] Fiechter M, Ott A, Beck J, et al. Intradural non-calcified thoracic disc
herniation causing spontaneous intracranial hypotension: a case report
[J]. BMC Surg, 2019, 19(1): e66

[13] Filosso PL, Guerrera F, Sandri A, et al. Surgical management of
chronic diaphragmatic hernias [J]. J Thorac Dis, 2019, 11 (Suppl 2):
S177-s185

[14] Guo DQ, Yu M, Zhang SC. Novel Surgical Strategy for Treating Os-
teoporotic Vertebral Fractures with Cord Compression[J]. BMC Surg,
2019, 11(6): 1082-1092

[15] Hahn LD, Prabhakar AM, Zucker EJ. Cross-sectional imaging of tho-
racic traumatic aortic injury[J]. Vasa, 2019, 48(1): 6-16

[16] Hsu JL, Cheng MY, Liao MF, et al. The etiologies and prognosis as-
sociated with spinal cord infarction[J]. Ann Clin Transl Neurol, 2019,
6(8): 1456-1464

[17] Jelvehgaran P, Steinberg JD, Khmelinskii A, et al. Evaluation of a-
cute esophageal radiation-induced damage using magnetic resonance
imaging: a feasibility study in mice [J]. Radiat Oncol, 2019, 14(1):
el88

[18] Joaquim AF, Patel AA, Schroeder GD, et al. A simplified treatment
algorithm for treating thoracic and lumbar spine trauma [J]. J Spinal
Cord Med, 2019, 42(4): 416-422

[19] Laghmouche N, Prost S, Farah K, et al. Minimally invasive treatment
of thoracolumbar flexion-distraction fracture [J]. Orthop Traumatol
Surg Res, 2019, 105(2): 347-350

[20] Li S, Zhang H, Shen Y, et al. Risk factors of cage subsidence after re-
moval of localized heterotopic ossification by anterior cervical discec-
tomy and fusion: A retrospective multivariable analysis [J]. Medicine
(Baltimore), 2019, 98(42): e17505

[21] F4o, 2 =&, KREAR, F. #EK S b AL RBAAB RGN A
T 958 Ak B 25 A4S e AL (D], mESE IR RAL, 2016, 7(2): 96-101

[22] Li Z, Lv Z, Yang Q, et al. Successful treatment of a primary thoracic
dumb-bell yolk sac tumor presenting with severe spinal cord com-
pression: Case report[J]. Medicine (Baltimore), 2019, 98(43): 17610

[23] Takagi Y, Yamada H, Ebara H, et al. Aspergillus terreus spondy-
lodiscitis following an abdominal stab wound: a case report[J]. J Med
Case Rep, 2019, 13(1): el172

[24] Yamada J, Kondo T, Sudo A, et al. Two cases of brachial plexus
compression secondary to displaced clavicle fractures [J]. BMC Mus-
culoskelet Disord, 2019, 23(6): 100219

[25] Adriaans BP, Wildberger JE, Westenberg JJM, et al. Predictive imag-
ing for thoracic aortic dissection and rupture: moving beyond diame-
ters[J]. Eur Radiol, 2019, 29(12): 6396-6404

[26] Lin CY, Chang CC, Su PL, et al. Brain MRI imaging characteristics
predict treatment response and outcome in patients with de novo brain
metastasis of EGFR-mutated NSCLC [J]. Eur Radiol, 2019, 98(33):
€16766

[27] Min Y, Hui-Yun G, Hou-Cheng Z, et al. The surgical treatment
strategies for thoracolumbar spine fractures with ankylosing spondyli-
tis: a case report[J]. J Spinal Cord Med, 2019, 19(1): €99

[28] Moyano-Bueno D, Blanco JF, Lopez-Bernus A, et al. Cold abscess of
the chest wall: A diagnostic challenge [J]. Int J Infect Dis, 2019, 85
(12): 108-110

[29] Opalko M, Bisebeck H. Properties and clinical application safety of
antibiotic-loaded bone cement in kyphoplasty [J]. J Orthop Surg Res,
2019, 14(1): €238

[30] Pfyffer D, Huber E, Sutter R, et al. Tissue bridges predict recovery af-
ter traumatic and ischemic thoracic spinal cord injury [J]. Neurology,
2019, 93(16): e1550-¢1560

[31] Rankin KC, O'brien LC, Gorgey AS. Quantification of trunk and an-
droid lean mass using dual energy x-ray absorptiometry compared to
magnetic resonance imaging after spinal cord injury[J]. J Spinal Cord
Med, 2019, 42(4): 508-516

[32] Rief M, Zoidl P, Zajic P, et al. Atlanto-occipital dislocation in a pa-
tient presenting with out-of-hospital cardiac arrest: a case report and

literature review[J]. J Med Case Rep, 2019, 13(1): e44



