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BE. (B8] HEEERE L (tibia transverse transport, TTT) XA A5 B4/ AJGITHEE T Bsh ki (LA 225E  (ar-
teriosclerosis obliterans, ASO) FJIGIAITR . [FiE] BB 2018 4F 5 H—2021 4 1 H TARBLIAITHY 86 BIH E ASO, Wik
BRI, 46 GIRAH TTTBRANAIRIT (EA4), 40 BERAMBAEN AR (A4, WEPARITH . BV g g
W [ER] BEEHTARNN [(116.4+11.1) min vs (88.1213.4) min, P<0.05] BEK T AL, (HE, AiEEERME [(21.5£4.0) d vs
(24.7+4.5) d, P<0.05] . JRHRIEBIVCEL [(1.4+0.5) YK vs (2.320.9) 1K, P<0.05] A 2 fd IS E] [(14.523.7) d vs (21.2+3.4) d, P<0.05] 13
WBERTEH . MUinETY (18.8+4.3) A, EAHWKE M EESINE [(5.0+1.6) ™ vs (6.6£2.2) 1~ H, P<0.05] . QT A
A RFE] [(4.2+1.8) N H s (5.6£2.7) 1~ H, P<0.05] . Bl AIAR (92.9% vs 76.3%, P<0.05) FFRAHAR (13.0% vs 35.0%, P<0.05)
IR E T AL, BERHEER , PILLEIR VAS 1E43. AFRIESZ VAS T4 RSk gas 3 eGE  (P<0.05), RaiARE 1
A, PR LR Isirp 22 R g R L (P>0.05), ARG 3 4H EGRKBEVIRT, 44 LibiE B & T A4 (P<
0.05). S50, FERHEERS, P4l BARY B &M% (P<0.05), AFTPIZLIENMAE G I2ET TS24 X (P>0.05),
RS AR S ) R A LA S R U BB TAALL (P<0.05). [Z518] A ABCS TTT I97 R ASO Al i F R THATIR
F, B—RE RO A AT TR

KB TRk, B, " ARYT, B, 2Rl
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Tibial transverse transport combined with endovascular intervention for severe arteriosclerosis obliterans of the lower extrem-
ity 7/ ZHAO Yong—xin', QIN Zhong™, DING Yi’, YU Jie”, SU Yong—feng™, LIU Jie', CHEN Ye—ping”, HUA Qi—kai’, CHEN Yan™. 1. Collabora-
tive Innovation Centre of Regenerative Medicine and Medical BioResource Development and Application Co=constructed by the Province and Min-
istry, Guangxi Medical University, Nanning, Guangxi 530021, China; 2a. Department of Endovascular Surgery; 2b. Department of Orthopedics
and Joint Surgery, The First Affiliated Hospital of Guangxi Medical University, Nanning 530021, China; 3. Diabetes Foot Salvage Engineering
Research Center, Nanning 530021, China

Abstract: [Objective| To compare the clinical efficacy of tibial transverse transport (T'TT) combined with endovascular intervention
(EVI) versus EVI only for severe arteriosclerosis obliterans (ASO) of the lower extremity. [Methods]| A retrospective study was performed on
86 patients who received surgical treatment for severe ASO in our hospital from May 2018 to January 2021. According to doctor—patient com-
munication, 46 cases received TTT combined EVI (the combined group), while the remaining 40 patients received EVI only (the EVI group).
The documents regarding treatment period, follow—up and imaging were compared between the two groups. [Results] Although the combined
group consumed significantly longer operation time than the EVI group [(116.4+11.1) min vs (88.1+13.4) min, P<0.05], the former proved sig-
nificantly superior to the latter in terms of hospital stay [(21.5+4.0) days vs (24.7+4.5) days, P<0.05], local debridement times [(1.4+0.5)
times vs (2.3£0.9) times, P<0.05] and longevity of antibiotic use [(14.5£3.7) days vs (21.2+3.4) days, P<0.05]. All patients in both groups
were followed up for (18.8+4.3) months on a mean. The combined group was significantly better than the EVI group in terms of time to re-
sume full weight—bearing activity [(5.0+1.6) months vs (6.6 +£2.2) months, P<0.05], wound healing time [(4.2+1.8) months vs (5.6 +2.7)
months, P<0.05], wound healing rate (92.9% vs 76.3%, P<0.05) and final amputation rate (13.0% vs 35.0%, P<0.05). The pain VAS score,

self—perceived VAS score and local lesion grade significantly improved in both group over time (P<0.05), which were not statistically signifi-
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cant between the two groups before surgery and one month after surgery (P>0.05), while became statistically significant between the two

group 3 months after surgery and at the last follow—up (P<0.05). As for imaging, vascular imaging presentations in both groups was signifi-

cantly improved over time (P<0.05), which was no significant difference between the two groups preoperatively (P>0.05), whereas in the com-

bined group was significantly better than that in the EVI group at all corresponding time points after surgery (P<0.05). [Conclusion] This

tibial transverse transport combined with endovascular intervention does considerably improve the therapeutic effect, is an effective and safe

treatment for severe arteriosclerosis obliterans of the lower extremity.

Key words: lower extremity, arteriosclerotic obliterans, tibial transverse transport, endovascular intervention, ulcer, distraction osteo-
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T BB Bk Ak PF 28 5E  (arteriosclerosis obliterans,
ASO) & T Bcsh okt BB Ak 5 | kS 3h Dk 8 I a7 L 1A
FE, FEURARNE P& A 50 E 31 kB ( peripheral
arterial disease, PAD) , ] A =R 80 M ] B ME B 1T
WER, B IR ROt . NI, BN E R ASO
(Rutherford 432% 5 8% 6 9%, RJ-&If/ ol K4l
B ) 2, BURR ™ E R BB (eritical limb isch-
emia, CLI) /o HHI4EK ASO BFH Lk 242, HESE
ASO i T v B ASO WLStinT &
TR A AT AR AT o 1) R4, EX A
s (ANBROCTY LAIE ) #5848 1Y -F- il AE 7EFOR I
ME, IR IR v A LA I8 G, (B R A
ey, JUHOR AR B B ROR A S, A RIRCR
FEATME, H R R, HEREREA
R R = o

i Ilizarov EINE A BA “A 5k ad (distrac-
tion osteogenesis, DO) ~ B IEFE#E 5 X B BT
GeNg . FrgenygEsk, aTRMVERCETAER T Y TEAETRIK
HR R, H AU G R B A SUA A R U
B, BAAE AR T RTINS, AR
B\ B £E DL IZ - 48 1] ¥ #%  (tibial transverse transport,
TTT) VRSP A2, S TR a3, BRIBCRAIK
SR RAFRCR 0 ZBOR AP 2
MR, s AR DG U W TTT By IMAE R4
FAR T BET kA E A (3K & LA ERSh
ik A2 B 7 <80% ) , W A BB 4 Il is B Gk 2
g, XA ASO, AR eiE i A
NESF AR KIS iz, RS TTT 23 2 #R it
TREN, AIBEE—MRT YIRS T B . BRIEC A ISR
FI TTT BRA A ATRITIRIE ASO (Rutherford 434 1~4
9, BUAEIFBUZEORE) ", S T —E YT
B, HEE ASO (HIFE7 . WHBURISE) #IE
SP I ANPRINE, 3205 A E R ASO BYSTFRLAN AT, ok
WAHGE . i, AFESRH] TTT BE A A5 ERY7
HJE ASO B, PSR, X HBOREIEAT [l B

Yo, HEEaE .

1 #REHE

L1 A SHEER R E

PIAFRUE: (1) 4FEIE>40 25 (2) BT B4
ASO Wi WibndE, AW . 0% . (= IR AR 45 = S
R Bl A v Sl A S 55 sl 2k 5 MK
ASO [¥J Rutherford 5340 5 8% 6 2%, RI-&H/Neai Kk
PR gkt (B 1a) %5 (3) R AL TTT Bk
BANIGIT; (4) B R A A o B BIE S bk
RS UL F A BAMAE=80%EL 2 HI%E (18] 1b).

HEBRARME: (1) BUF B ASO; (2) BT L
MR R AF, ME Sk & LA L 31 8 ik B AR Bk % <
80%; (3) HL4lifT TTTiRYT & (4) HIFHEIRNE 2 ;
(5) 3MHWNARAEOH, IEE; (6) &IfF ™AL
BlPe , AREMSZ TAR; (7) IR RIATERE
12 — BBk

[l 53 B 2018 4% 5 H—2021 4% 1 H FABEiA
JPHEJE ASO (Rutherford 739% 5 8% 6 9% ) w3,
It 86 BIFF A LikbRifE, AN, HRIEEE B
g5, 46 BIR A TTT RGN AWRIT (EE41), 40
B H R AT (e A4 . PR RS R AT — e
BERE 1. AR . PR . KFEFEEL (body mass
index, BMI) . ASO JF2 . WA DA KA IFRE J5 T8I 22
SHGHEE L (P>0.05) ., ABFIEIRBE B 2
DIt T R A E I R
1.3 RIT L

HAU: kg, W FECEASE, T
W5, W RELBNGEIRPETAL, R e E Rk
PBEAF DL P AR A B () BRAE X P A% ol 4] ZE B R A 197K
A T TR AR >30% AR, WU E AAH Y B
BRKEN I, N NIRIT IR Jehiseinyy 5d, 1
T TIT R, SIEAEFARTTE ", RARMR A2
FELA R B K T TR, 7ERE S LI 2 em, IR
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HIELAN 1 em AME 4 em BSEEI I, 4EMED B KT
WAL, BEEIRY I, R A A O e e
JI& B e o b s s AR A L, T AL 5.0 emx 1.5 em B9 K
HIE R RS, 25 FE T LR R g b
fiILRE L RS, B 2 AUEAR 3 mm AUIRET 4 ARRE
AT EE, Bl 2 MO 4 mm A9IRET 47 AR
e iy J B T DA E B iR o 8 (] 1e)
ZIRAT I . REHLVERIAR . RIFEE 2 d FFR
HIRAL, Jem IR AS A B, BRI om B IR B
T, Fg14ad (B 1d); 5 15 d R E iR, R
B REERERET; EMBRrL 4 H, REHE
B E A M PR R 1 mm/d, 43 4 IR5E
B, 4 JRJEPRBRANE AL . RIS 2y,
BRI Yk & JRTRIRGERT, 1T R HEA], i &y
iR, EFREHKEE ™,
*x1 MARERT—HELRSE
BHH A

ik (n=46) (n=40) =
EWE (%, ) 69.5+7.8  71.3x10.2  0.344
S (B, Fi%) 37/9 32/8  0.960
BMI (kg/m®, & s) 23.5+3.1 237431  0.824
WS (B, A/08) 38/8 30/10 0387
HIE (B (%) ]
TR IfiL R 28 (60.9) 27 (67.5)  0.523
SEEC I 10 (21.7) 6 (15) 0423
(53 2 (43) 1 (25) 0999
Wit (d, ©s) 33.9+24.1 324348  0.807
sy (i, ZeiAv) 31/15 2119 0.159
okt (), /AR A2 i) 42/4 34/6  0.567

IEAA: AARITIR b ZJEAT RN . RS
HAFRIAR, RJFHIPUEE . SRR . BEIRML.
ARJFHLSFHE QI b, HAFT TTTIRYT.

L4 PEHIERR

LRI O, (A& TARIEE] . AR IFAAE |
FEBERTE] . R E QIR BrAZ I B0 E
B S A IRITR] o SR I AE 58 42 0 I S ) |
YR M AER LI 4 (visual analogue scale, VAS) | f&
T BT B T S IR R AL
39, VUSOREEIE ™ FET NI RACR o

TPRCF A CT 1458 % (computed tomography an-
giography, CTA) B2l ki 75 PF-Ai 1l A8 15 A S0P 17
O, & CINETA/BGE B GET 4 DR T
PO O . MW A>25%; JoAE k. M4 hn<
10%80HM/ 0 <10%; B : 25%<IMEHIN<S50%; 3%
o M IN>50%
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1.5 Giteahk

KM SPSS 26.0 Geit AT ae it ot . s
DLz +s FoR, PORFRIERNT, WZH ] HACK
SEFEAS ¢ RS, 2 P R] ] L ACR R R 3R 2547
Brs BORLRIARIES NG, RABRE R . THE%0R
FH & K90l Fisher KRGS . SFFORIGZH LEBER
H Mann—whitney U ¥555, P<0.05 NZESAGITE L,

2.1 JRITHIING

P FARIRITER, A IS8 A 45
ZE | IR EECE A BT eUR Y S E AT R . A
BE IR L 2. EAHAFARIREZELFNMA
4 (P<0.05), (2R AHABERTE , JRHE QR
PRI AR R ER T AL (P<0.05). 264
ARIGHZRN Y (28.1£3.8) d, A BB EAE 0
YID A B, JoET B B e R T RE

*®2 WMAREAFPERRSIREK
B6&4 I AH

7 (n=46) (n=40) =
FAREE (min, % +s) 116.4+11.1 88.1x13.4  <0.001
EBERTR] (d, 7 xs) 21.5+4.0 247+45  0.001
HARER] (d, ®xs) 28.1x3.8 34.6£53  <0.001

JaAE gL (R, +s) 1.4+0.5 2309 <0.001

YRR (d, ©+s) 14.5£3.7 212434  <0.001
Blmaa=x [(# (%) ] 39 (929) 29 (763)  0.039
Bl AEE (H, ©+s) 42+1.8 5.6£2.7  0.007

22 P4

WAL E SRk, BT R 12~24 A~ H, SF
¥y (18.8+4.3) H . BlVIAME, EHAA 4 BIEHE
FeT, Hoh 3 IO Bk A B, 1 58T il
TRy A LA 2 BIREIET, FIFET 0N R
Wi, MAET-FR2EF G FE L (P=0.805), P4l
BAE AU TOR LR 3. A UK 58 4 5 I Bt
] B T A4l (P<0.05), A4 HA &%,
BIm A A mE (B le) RN FE 8 &5 T0
A (P<0.05). BEBTEHERS, PIZHIKITR VAS P50
AFREASZ VAS I74 . Rkt ok (P<
0.05) . RETEARE 14H, PdlE FiRTaham 25
G245 L (P>0.05), RJG 34 H KA R
iF, SEAH EARREIRREIL TN AL (P<0.05).
2.3 ARV

AR5 8 G G BIIIIKE A, IEtEm
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A (E 1g 1h). RJF34H CTA BaRE 4R
B TR R M A2, A BT G Bl A AR e (18]
1) 5 A AL A RSB ILR A, i A2 3 TE A
OB AR A A A I R R L LR 3, B ) 4

le: RJFEE 1 d X &R RBERI/N . 078 LIRET B B8 5 5

¥, PIZLIMAE RARYYRE A (P<0.05), AHTPIZA
[F) LA 328 5 LAY 22 S e e i i S (P>0.05), R
JE AR LI [E] A5, A2 2 LS AR B 1 B T
A4 (P<0.05),

® §

&3
B

K1 ®E, B, 624, A FEEE ASO (Rutherford 7308 6 4%), EIBIE S A~H 4. la: RETEJEREAURGE, 26 5 BEIR
JE; 1b: ARATHE CTA KA T ARSIk . IRJGshlk. Meshlik . RIRSIIK AT, BT EBSERRN B, Kim iAo ;

1d: ARJ5 2 A X L 7niiE e [ MRS I8 B i KA 5

le: RJ5 10 JARIHE 522G 16 RRFEVIR B CTA K& iR Fahk . sk S 2R sk R0, Rimill g2 1g
ARJG 4 J X R fE PR R, SMEELRCIRER; 1h: RS 8 FEERC e @G .

3o #

REAEWFSRNE TTT F IR YT T BB il 5 00 Qrot
PR R L IR A JE R KA A A, IR T B 1T
Bt 802t 2 g R A LS (i BALE TTT IRYT
BB ASO B, R IURJE AR P& S5 R R A T ek
., BRI BEAE " WA AR TTT IR
SRR ASO A PH ZEMEIKAE R EEE, RMBHEA
SRR, R ET R, AT R G, H
H T A TR R B ASO F8 38 LI A PA ZE P KA AR HE 3
RAHr, MXELLAE A ABS TTT X425 ASO 1Y

JER T MiH, XIS AR A i E R R ASO
JEE RS (A0 Rutherford 434% ), BRI A e 18] 8 % L

ST AFAE—E R
AR BTN ASO B, il Xl
KA ABA TIT R 3 4~ H BALH) VAS W4 F
fiX, 4878 TTT Y7 AT i . Db, EadHEk
AR, AAnhEE, SAFEM, X5F
FWRAE N TTT JA Y7 8BS s /2 A 25 3R
VEFRTINBIZE IR R IL, TTTIGY7 &I 2B J0E SV 45
& E
SIRS) A FEME PRI AL, T AR KB A T A 4 iE I
R BEE A 2. AR E GA ARG R M
1371

(systemic inflammatory response syndrome,
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(TR, TR e W] SR, FRRERIIE T TTT B Tt R AE M T PEFE B A VR
xk3 MABEBHERSILR
Bzt P I 1 HEd (n=46) A (n=40) P
WKE e A EIEIT (], 7+ 5.0+1.6 6.6+2.2 <0.001
BlEESH [f (%) ] 39 (92.9) 29 (76.3) 0.039
Bl AR (H, x+s) 4.2+1.8 5.6+2.7 0.007
B (B (%) ] 6 (13.0) 14 (35.0) 0.016
PR VAS P9 (4%, ©s) AR 6.1+0.8 6.0+0.9 0.406
R 14H 4.0£1.0 4.4+1.1 0.067
ARJ5 3 4H 1.7+0.8 3.4+0.9 <0.001
PR/ 1.1x0.3 2.8+0.8 <0.001
PE <0.001 <0.001
HFIEEZ VAS 14 (°, xs) AHT 5.9+1.0 5.9+1.0 0.685
ENEREOJE! 4.00.9 4.4+1.1 0.064
RJ5 34 H 1.70.8 3.420.9 <0.001
ERVLi%) 1.120.3 2.8+0.9 <0.001
P{H <0.001 <0.001
JRERIE AL (9, O/I/II/IIIV) EN;] 0/0/0/21/25 0/0/0/19/21 0.865
AE11A 0/0/22/18/6 0/0/18/14/8 0.598
ARfE34H 10/21/9/4/2 5/9/15/7/4 0.008
R 32/8/5/1/0 20/9/6/3/2 0.041
PE <0.001 <0.001
MRS (], SN/ JCAE /et /I ) ARHI 0/46/0/0 0/40/0/0 ns
AJF 14A 0/0/19/27 0/0/31/9 <0.001
AJ5 34H 0/0/5/41 0/0/24/16 <0.001
RIRBED 0/0/4/42 0/0/19/21 <0.001
P{E <0.001 <0.001
ARWFFER TR IGITTS: BHE A ERR R BE STy

JEd i, PURZEM M EARER, MisHEE, #
HIRFEES @A 20 Ji8h, TEm Ak
% 14 d J5 I NIRRE 14 d, e e m R R (R
FREEFA ), e T IRE R 2 AR
AR E SR E IR AL 45 RIRBR , HE 0 T R AT IS
PEFRAPE .

ALERT . AR 5 HLE 25t i/ MR
BeAyT Y, ARIAT TTT A FASALA el A 5 K
L RS 5 A AJRYT IS, RIS 19 2 15 21 25
{2 1l E 1 B8 R RO A48 S FRAE T R — 2 By
], WfE SRR RO G FAT TTT Fg BIAMS 34 1
B AR A L, AFSE 7 222 AE 45 HIB w] T
MO B NS IR 5 d J5 5 kAT TTT +
AR, BN TR Y AT AR E LT TTT
FAR, REMADIERIE S REEA IR, HAMF
FENR, IR D RIVEIR B TIRYF A R, [RR
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Wit CTA &8, 50 AdMttk, E54AR)E3
AR IO 2, $&78 TTT A2 S (0 45 1
AL BCEEER, X RTAE R H R YT AL B ML
X 5 BEAE N TTT 697 8 B0 IR e 2 1Y & B —
o EIEAR PR, R BE R R B 5T
B, HEE T B aEn i 2 Ak, TTT 42 241 i
A IR EE ASO ATRER A HAW A LS, AniE
TG, BEN R, MR T2/
PR R BE PN K i 7 PR A A5 R 2, Rl bk 2% fi
SRR P XA R TRAEY

CREARMIR MR, W12 RS TTT G M AJR
J7 ASO M A IE: (1) HEE ASO (Rutherford 5 5% 6
)5 (2) Mk & UL ERSIKKAE=80%; (3) A~
B 01 2 BB 15t 9z SO E (EL I AR AR T R () ASO; (4)
TIRBTFARIAIERG,, 2520E: (1) JEshk &L R
Pk Stk e, RARSRESN; (2) BEA
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RERC A TTT R B IRIT; (3) BB FARMAL
Gy (4) HoAR WFAREE SIEIA I H.Of . i
(<34 H) 4.

AR FAFAE—E W RBRYE: (1) FRBilsrdifERE
ML, S5AnTREZ SRR R ; (2) bt
58, WA VAL bR P 22 B A T ik A ) i ik
(3) AdFEIERL; (4) 4 Rutherford 5. 6 2%
YA BN ETE R R S, VR e SO
ASO, (HiX—FRBTHG A —LIRTE,

Zi BTk, AW R ABKE TTT 697 T L
HEASO BERBA AR, BRI R, @A
6] AEBEHE] . BrAE R A, W BRI A
e, P RO A IRYT T, (BARBFFE R 45 R
1545 Ry FEAILX REGR Gt — 2L BIE
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