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Abstract

Background and Aims: The aortic injury caused by various high-energy trauma such as car accidents
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and falls from great heights are often insidious and difficult to determine, which make the condition
more complex. Repair of the injured aorta is necessary before surgical intervention for severe trauma. At
present, thoracic endovascular aortic repair (TEVAR) has been widely conducted because of its
advantage of minimal invasiveness and quick recovery, which provides great help to avoid delaying the
specialized treatment of multiple injuries. This study was performed to investigate treatment strategies
for traumatic aortic injury (TAI) through analyzing its pathological features and comparing the efficacy
of TEVAR for TAI and the Stanford type B aortic dissection.

Methods: The data of 20 TAI patients (TAI group) undergoing TEVAR during November 2015 to
December 2020, and 50 patients with non-traumatic Stanford B aortic dissection (non-TAI group)
undergoing TEVAR during the same period in Xiangya Hospital of Central South University were
retrospectively analyzed. The clinical variables between the two groups of patients were compared.
Results: No significant difference was identified in sex and age between the two groups (both P>0.05),
but the proportion of patients with hypertension was lower in TAI group than that in non-TAI group
(40.0% vs. 74.0%, P<0.05). The proportions of cases with localized tear and the primary tear at the aortic
isthmus were higher in TAI group than those in non-TAI group (80.0% vs. 34.0%; 70.0% vs. 24.0%, both
P<0.05), while the proportions of cases with the tear number >2, the involvement of the supra-arch
branches, and the distance from the primary tear to the left subclavian artery (LSA) <15 mm were lower
in TAI group than those in non-TAI group (30.0% vs. 78.0%; 10.0% vs. 52.0%; 40.0% vs. 72.0%, all P<
0.05). In addition, the oversize of the stent graft was larger in TAI group than that in non-TAI group (P<
0.05). The length of hospital stay was significantly longer in TAI group than that in the non-TAI group
(16.80 d vs. 11.20 d, P<0.05), and the incidence of postoperative complications was higher in TAI group
than that in the non-TAI group (20.0% vs. 4.0%, P<0.05). The follow-up results showed that there were
no statistical differences in terms of complication rates and survival time between the two groups
(both P>0.05), but the rates of volume changes in the false lumen and thrombus absorption were higher
in TAI group than those in non-TAI group (95.0% vs. 72.0%; 90.0% vs. 58.0%, both P<0.05).
Conclusion: TAI is in urgent, critical and complex situations due to multiple injuries resulting from
different causes, so the vascular repair should be performed individually based on the injury types,
including the choice of surgical timing, the length of stents, oversize, the judgment of the landing zone
and preservation or revascularization of the LSA. After TEVAR, the rates of volume changes in the false
lumen and thrombus absorption were significantly higher in TAI patients than those in non-TAI patients,
which reflects the appropriate remodeling of the aorta in the mid-term of the TAI and thereby
demonstrates the favorable efficacy of TEVAR in the treatment of TAI. However, its long-term efficacy
still needed to be further assessed.
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F 3h ik W 2 B I8 1 %2 (computed tomography
CTA) K Mg & 3h bk 2 N B & K
(thoracic endovascular aortic repair , TEVAR) 3 %
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155V Stanford B % 3 3l ik # )2 (Stanford type B aortic
dissection, TBAD) f& 3 A9 Il 45 28 1k DA K Bl 5 1% 0
BEAT XS EE, 4RI TAL A9 15 722 A KL K N TR 7 4L
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angiography ,
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[|] i PR 45 #2015 4F 11 H —2020 4F 12 A #E T F
K2 MV HE B2 B 4T TEVAR 38 97 19 20 141 TAT 5 24 1 R

ekRh (TALA), Hp B s, &5l 418~
2%, V1 (5410 14.17) %, i REHHIE
ANFEER . ORFERBENZFMEE (£1). AR
. (1) Hy 38 #% 538 g, B0 I O B HoAt ) 1 55 st DY
By BRI 5 (2) AT 583 3 3 bk CTA = 3 3 ik
52, T A 55 BI04 A B P 23 B i SRR R 23 B A
AR i E /YOG T 3 3 kAR O 1912 W b e R 2T
(3) BEAEJC = k4 s 2, RATAE Al 45 A T2 1fi
HEY, FORIREEARFNEBRE FA.
Brbrifk: (D) 4FE#<18 %5 (2) FHFahkzhi; B) &
A H B PV SR . Marfan 254 10F 25 388 14 M 45 45
M ; (4) TTIEM 22 SR TEVAR TR ;5 (5) 5
Gz R B G o N TA] I A rh e R A R IS B AT
TEVAR 097 (19 741 4] 3E Q1 45 4 TBAD f8 & i 1o B
PLECR BB 50 6] (AETAT4L), Hp 384, 4«
12 ] 5 4% 33~85 %, P (55.68+11.79) % .
I A i I i u a o I N VT - A < £
TEVAR A JT7 ¥4 2 2 Jig A & 45, A2
of M OREBE B e M ZE RS A (H S
2021020609 ) .
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Table 1 Basic data and follow-up results of the 20 patients with TAI
TR SBR[, T NN
G T g ek A3 Rl S omte g LT
(%) . 1) Rz e
[a] (d) K (mm)]
15 4 o BRIEINKIEZE  ZREIE IR J 15 Jefit, 36-28-200 20, 17
2 B 48 o BERZEINE ZRE IR 14 el , 28-22-200 30, fEi
3008 44 Fwm BEIEFINKIE AT SIS J 2 Jefd, 32-32-180 34, 1Ei
4 5B 67 H RMEREIN0E 2R E IR I 3 FHJ7,30-30-150 39, 7Fih
5 % 56 HH BEIENKIZE ZREITE IR & 4 WiEAE,30-30-180 0, RJSFET™
6 F 34  FH  BEEINKKE P45 43 J 1 JEFLT1,30-30-200 36, 1F%
7B 18 Ew EMIIRENR Z R o5 5 J#)1,30-30-200 56,77
8 B 46 K EMEEINOE 2R B ISR I 0.5  f¥fi,32-32-150 56,561
9 & 70 mAENE BRI EZNKIE ZREYT WERIG 10 fefi, 32-32-150 57, 15%
100 B 47 EHR BEFIMKRE F5U A5 13 ¥ 36 F1,30-30-150 47,77
11 % 57 EAbEAYE BRIESNNKIR  ZEEYrE I J 23 WfEfE,28-28-150 48, 17i%
12 5B 55 i BRIEIMKIR Fi i 473 TR TR O 2 fHl,28-28-150 64, 171%
13 % 69 #E5 EERIMAP Z RTINS WEBRRG el 0o 37 Jofi,32-32-180 69, 1711
14 L 6 O AR Z Sk 2R WEIRI 5 T, 28-28-150 69, 171%
15 B 72 w4 EMIIESoE BB I RO B AR 1 EH1,32-32-200 67, 1%
16 % 53 #f5  BEEINKIZ Z R R ML 0.5  EH1,30-30-200 64,171k
17 B 44 Hidi RS2SR CER it =R 16 fil, 32-28-180 73, 1E06
18 B 57 A BRIEFIKIE ZREHT I 90 St 32-26-160 14,4735
19 4 70 #Hfn BRIESNKIZ i REeis BRI 60 KUK, 34-34-150 13,1775
20 & 65 ety BRI E F kR ZREHT I 12 KR ,28-28-150 REan
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FT A R Y 1R B D8 1A 1 5 E 4T TEVAR
A, BEBDEML, TS mEE, EME.
SBUA O B 3 B 3 kA 3l 4k >R ) Seldinger 125 % 3
EHRFEMAE, WMASEEE EDKEL, A
I, R BT I E KGR R R AL E
Je P BGE L B XA E, o A R B
B Bl B M A B T 3h Ik (left subclavian artery,
LSA) M (R FI ¥ 2 58 3% CTA M1 BH i O 354 20 ik
K Willis 35 19 58 86 M) o IE 52 B 6 TG 1% I 52 6 8 i
Segr, P ASCHR L MRS K AR S A 4 KU
F2 109%0~15% LR R B IR P SBR[ XM R F =7
JIE S AR i B AR IR E kN AR -1)  x 100%],
ORK R DRSS -0, W E LS B
WA, PR, BonmE O EER A, AN
. Bt sER2Z, a6 XHY 0. RETU
i AL HL . R0 SE X RE Ak B
1.3 RIEHEH

Xf A B8 A B IS R 112 2 A R T 1) (]
BT AT . BFRCE M BE S A 3. 6. 1240 H
FREVI VIR, DU EAERED 1R WAEIEREDN
FER . AR A . E Bk CTA. WAL Fr -
SCHRRE A SN e S AR B AR M ol A e A R A O
B CT 45 B8 5 A L4 5 8 3K Mimics Medicall
9.0 # 37 3D #& B Ff 32 A Geomagic Studio 2012
(64 bit) A AR, AR LA 144K
R BUAEfR G B, BB PR AR f S = (R i Bk
-G 1D AR R x 100% .
Bt 7 B ) A 22 2021 4F 12 1 18 H
1.4 FitFE

G423 M il 1 SPSS 26.0 B F o 3 R R
BB bR 2s (v £s) R, WBCR AR ¢
R s THECTERN AR | RN, HRECR A YR
55 5% Fisher BEHAKLH6 . P<0.05 2= F A Gt +#m L.

2 # R

21 MABREREHBILLR

TATAH . 8 B /B & O LA, AR B 42 il
RU4f. CTAN: 35— s BRrEsh IkE A2, 14 4
BT Eh Bkwe E, 2 G160 T Mg Esh kB, 141
BE B] oL b ok WL W] R E s BR — B 5 LSA B B
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FE kB, 120047 F s ke ; 55— 05 LSA
B, 36 <15 mm; 39 il & FLL A0k 1. 26 ] 5
BRI sz R TR B R B ]
HRECH 6 d.

TALZH 5 9E TAVHAEPER] L A1 e F AR B LSS
T2 SR EE L (¥ P0.05) . & iR B E
TAL4 5 40%, JE TALAL 5 74%, ZSRAZRIFEE
S (P<0.05) . #iZEMFEl, TAIA R R & 80%, Ifii
Ik TATH AL 5 34% , 2R A 512 L (P<0.05) .
TAL 2 5 9E TAT 21 76 55 — % 1 67 & . B 11 5 LSA 1)
FEES . W . 5 oy a2 BRI R A
i, ZRBASITFEE X (¥ P<0.05). TAIAH
FE kS a2 RIEN D TIETAIA (P<
0.05) (#£2),

®2 WMA-RIGRZRILE
Table 2 Comparison of the general clinical data between
the two groups

TATZH JETAIZ

L (n=20) (n=50)
S (%)) 16(80.0)  38(76.0) >0.05
(S X 5) 54.10+14.17 55.68+11.79 >0.05
LR (%)) 8(40.0) 37(74.0)  0.007

fEBEIT ][, % + 5)] 16.80+8.52  11.20+4.29 0.000
FARBE AR (d) 5 6 >0.05
RIGIEEAE (%)) 4(20.0) 2(4.0)  0.031
Wi BLE I R BRAD [ (%)) 16(80.0) 17(34.0)  0.000
S —RE B (SR ) [n(%)]  14(70.0)  12(24.0)  0.000

T A FE 2 LSA<15 mm[n(%)] 8(40.0) 36(72.0)  0.012
% U >2(n(% )] 6(30.0) 39(78.0)  0.000
5 1532 Rln( %)) 2(10.0) 26(52.0)  0.001
TG R (%, 5 + 5] 13.8+7.3 9.4+4.1  0.000

2.2 MABERPRAGERTHEER LR

TAIL 2 13 144 B4 LSA, 7 %5 4> £ ] LSA . {E
B 309 1) b B0 Bl R e 3 001, 3R T IR bR . 1 4
BEHNZHRENREZBLT, KR 19BRERE
A F S KT AR ST RAE . HOREA . 1
WES KT AR AE TALZ 28 1714 8 LSA, 224
SEA A LSA . B 1 )R 3 N L2 38 TR
WAETT, 1B H e ZaE AT, H 4y 48 fi /&
HAEBE ) oK & A 32 B K AR A G R E . TATAL
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A B i 1a) B B K T Ak TATZH[ (16.80+8.52) d ws.
(1120+£4.29) d, P<0.05], TiHAGARN RS LA
R TIETALA (20% vs. 4%, P<0.05),
23 WMABEMIHERILE

TATZH A E e 5 — R BT, B8 AR5 A7 16 B 8]
LBk S6 AN H o 18 BIAETG, 2 BIFET: (1484
A e 01 1a] [ £ g B IHRE IR AL T, 9 1 IR JE 2 4
FETs, BETIRIRANTE) o BV A, 2 @ 3 B
iR S Bk e Lk A AE, RERE, KITFARIA
Jr, WU R A, HAp B E OB S . s
PE G B A A A e B A H SRR . AF IS R
H ARG VA FE k2K CTA B8 X BB A K
s 2 A B P9 i oA 52 4 W A s A LA b
KR (95+7) % (1), A TATHB L F G —
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Figure 1 Imaging data of TAI patients in car accidents
Review CTA images | year after surgery
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LR H Ta B I, A B TC SR ST
19 1) e J2 M8 B I A A 58 4 M AT o B AR B A b R
H(72£22) % . TALZH 5HE TAL 4 78 JF & 5 & A
B HAEEE L AN I ) AF T T 22 R B TSR R
(39 P>0.05), B TAT ZH B 5 4 LA £k 5 R 1fi i
W R B i TR TATL (P<0.05) .
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A-C: Preoperative CTA images showing the false aneurysms; D-F:
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Ot B 1, dkm 5 R B S bR, PRt ] TAT
SR A b SR A E SR, &k, m
XML AS [ 0 3 2h Bk O B, B AR e 40 45 B iR
A B A e RN 32 0 R TR A VT AL A L T
il e NIRRT T, AR TR ML EFE . S
PR EE . SCHRHOR | R DAY I B M % i LSA
AR B T P A

TALSR I & 2%, WA IFEAG L, X T
TEVAR - AR AL 4248 AR 3584y 22170, 2015 4 36
KON A B 2= (the Eastern Association for the
Surgery of Trauma) #& BTN A TAT 24 h A IfiL & i ¢
9 XU S5 e, SR R S N R ST B R, (AR
W ISR S IE R R AR, R IR IR YT
J&i I & E B s > B R o AR, B
TR R, ABREWEHX R, 767k
JE (Y 4 JE <120 mmHg, 1 mmHg=0.133 kPa) [ Al
T, #HEFFAEIR AT TEVAR, [E N 2 34 % HAK 4E 31
BIT R AT T A IR E . R D AEPR G &
R AR AT 0 R RS — RAAEF R
BT, TEIRIT I B B R R AL e R oA T
RIS 2 o BREAS MRZEPI%E TAT B 2 4% SF 16 97 10~14 d
J& FEAT TEVARJRYT , 45 R s R kB 3 30 kil 4
FHEMIT: . ARWEIE R BT A B E R AT R &
AR, A LBIRATEZIE T RIBIT 4 A BE R
JE R Z g AT, HoR B RS J0 il el 3
Bk I RAE . S EATLIRITAR, B85
N, AL JLIURE R 2 — & R Sr B 58 3 32
kK CTA, HEITAL TR Q) RpgbhuE L
S fifk W T B P R T L PR T AR S ] AR S R
(2) H B 25 i af AR (AR R . JCRRAE) KR
Bl e R (R . B A 1 R A R A B bk
BIH ) 5 (3) CTA $2& 7 #0245 ] B fnb 18 Kl 78 stk
BB LAl b R B (4) HoA & B B R 2R
JrivE 2 kG, MRERBEE MY . 85w
AHXT R E , A B 0 )™ A% 45 i 0 32, R B
ML A RAEHE bR M2 CTA, R Ja 1 8 &2 H 47
TEVAR 7] W] &b B2 A1 306 47 XU o
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TAL 5 TBAD 17 TEVAR 6 J7 19 3 4% J5 ) A1 21,
B OE T TALR 1% 2 40 1 R a &k
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KT BN, RIERE 5B, SRR
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S48 G By Iz v P S AR . E A T T b A A R S
WMET N RA BT S KRENEERE
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BLRIATT o
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VT R 35 7 S PR v A 0, R T FE R AN WS
AR T HE i S A A R, AR S R AE TATALRS A
F(4.0%) & T 2014 4F ESC . /% (1) 5F 3 95 € R
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