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Treatment experiences of 516 cases of diabetic foot treated with tibial transverse
transport

HUA Qikai', QIN Sihe?, KUANG Xiaocong®, CHEN Yan', QU Long*, ZHAO Jinmin"?®

1. Department of Bone and Joint Surgery, the First Affiliated Hospital of Guangxi Medical University, Nanning Guangxi, 530021, P.R.China
2. Department of Orthopedics, Rehabilitation Hospital of the National Research Center for Rehabilitation Technical Aids, Beijing, 100176,
P.R.China

DOI: 10.7507/1002-1892.202003099

HemE, BFARKBFELXHTE (81601930) ; J HHEKABEXAKBFEL X T E (2016GXNSFBA380009 .
2017GXNSFAA198293, 2017GXNSFAA198318) ; [ WK B G REF T AE A ¥R X BT E (S2017032)

H#EEH: AR, Email: zhaojinmin@126.com

http://www.rrsurg.com


http://dx.doi.org/10.7507/1002-1892.202003099
http://dx.doi.org/10.7507/1002-1892.202003099
http://dx.doi.org/10.7507/1002-1892.202003099
http://www.rrsurg.com

* 960 Chinese Journal of Reparative and Reconstructive Surgery, Aug. 2020, Vol. 34, No.8

3. Department of Physiopathology, Preclinical School of Guangxi Medical University, Nanning Guangxi, 530021, P.R.China
4. Department of Orthopedic Surgery, Aerospace 731 Hospital, Beijing, 100000, P.R.China
5. Center of Regenerative Medicine, Guangxi Medical University, Nanning Guangxi, 530021, P.R.China

Corresponding author: ZHAO Jinmin, Email: zhaojinmin@126.com

[ Abstract] Tibial transverse transport (TTT) was firstly applied to treat thromboangiitis obliterans successfully by
Professor QU Long in China in 2000. Based on this, the team of Professor HUA Qikai in the First Affiliated Hospital of
Guangxi Medical University applied this technique to treat diabetic foot since 2013, and until now, more than 500 patients
underwent this treatment with excellent effectiveness including a salvage rate as high as 96.1%. Our team also improved
this technique in many aspects, and developed a TTT-based classification system and treatment for diabetic foot. We also
explored the underlying mechanism of TTT treatment using imaging, histology, and other basic research methods. To
further promote the application of this technique in clinic, we reported the findings from our cases and reviewed our

previous findings in this study.
[ Key words] Tibial transverse transport; diabetic foot; treatment experience

Foundation items: National Natural Science Foundation of China (81601930); Natural Science Foundation of

Guangxi Zhuang Autonomous Region (2016GXNSFBA380009, 2017GXNSFAA198293, 2017GXNSFAA198318); Guangxi

Zhuang Autonomous Region Medical and Health Key Disciplines Funding Project (52017032)

1989 4, Tlizarov B& AR 1 i 545 K H Ml PR AN 5l
/PR EN €/ R N AR WA R-S | R D4
T I 125 Uil O 18— A R0 2 2R A i R
FEYS ZJE, ENAME 2 B A N K -8 i 0
TR T R E IR AN RETA YT 0 B R BEE s 1
TEMCIIN], Tlizarov 781z FH 5K -1V 32 U744 B
03 AR oD B L P AR A, SR iz A AT
TARYT B ML, (H— ERBEAT I RN HIAESE
TLZE 2000 4FFe e B il gy YCHE T 5K -1 v )
K FIZ 5 # m) B 4% F% (tibial transverse transport,
TTT) BRGS0 P ZE PR DK AE R, Zeid KB
i RN 2R, FEIG YT A P ZE R KA R OT S T R
PR, 2R &, 2013 T PE E R RS — R
JREE BB AT RHE A LB A BN TTT HoARH T
TRITREIR L, AT RIHAYT 500 RGIEE, I
T RAFTRL i Z AR IR L, ASHTAXS TTT
FORFEAT TABIBCR , XHRTTHE IR LAY R 2 56
MG AT T RIE S, S0 1T A SR YT 73 B

“CHMAEN” IR LS . B AR DG 206 1A 25
11845, DRI R E— DT TTT HoRIGYTHE
PR R L KR S e 4R it S

1 TITHARBFHEKFEETENLR

TTT B ARIAYTHE IR 2 3 B R AT B0 1 IR
PR Bl T R BT (12 ~ 15 em) Kl 45 098 3
(10 cmx2 cm) 4K, FTHE & A= 1) 1L B 5 17
TERSEAE P T LA . A, B INTERE
21 mm Ja R EE RS REEEE A RIRERINE E
i, —METAERT 3 H o KIS E SR A

http://www.rrsurg.com

e SR AT R, O HES ES I E BEEIMNE,
SR R XA R . PR, ARHBAXE TTT
FARGIT IR R R AT R . 5k, s
CRREET JEILEE T MRS S TR R,
B AL, R R AME ;. HK, R v A
DN E 5.0 cmx 1.5 cm, FF FKB 007 i e AE IR
B a1 OB H AR B2 IR 1 456 e
3em KA, wEGR R IRY) OORAE Seg v kA, Ah
B E AR B IR AEAR )T 14 H B PRBR

BB R ALk imdy, WoiAop 22 B Rk
WS H B T, FERR v B BT E—1K 29 3 cm
FIIE D O 43 B Al 40 &4 Bk i (N Y1 JF 8
FEE) | B IR B A 1) B RS B Ve R (K 5.0 em, B8
1.5cm), VATRA] 4 #FLEE 2 0210, H 2.5 mm
Bl S 7 TS 7 Y R Y AL B 2 om SESE4T AL, 37
A 1M 4 mm AEREE IR SR E )
LRSI B, g dine L MR8, R
P RENE N B, 7EFEE B, SN2 2 cm IR
H LA L5 mm SNEE ANFENE (FE
JRR BT, A TR E R R BT A, 4ES
e FHB TR (B D) o P Bctas B, nifE
HRARFEAT R, AREATHOT S s ]
KOET L W E A Z BB ARE, vefT
BURIEOIARIF T, 174 B IR 3 1l A IR 2% A
JE AT EBBEAR . RJGH 3 KIFLR I S E &
AT E A, ESELL 1 mm/d B [ AMRES
P, oy 3 WoEE; 2 JA S LAAH ) B () [l 4 75
2 Jal Je B B SR A BV AT R BR A S48, ik ) RS 3
FEI 4 7 .


http://www.rrsurg.com

HE B EHEAMRL A 2020 4F 8 A5 34 B 8

2 TTT HARETTHERS B ImRE%

2.1 IEREEH

2013 4F 12 H—2019 4F 10 H, JPHERIRFH
— )@ B B T RER I TTT #ARIGYT 516 4
PRIGIEEE o J 257 B, 2 259 fil; A 41 ~ 93
%, ¥ 68.4 % Yk 2 BUBEIR R o BRI 2
JEFE 0.6 ~ 2.4 4F, -4 1.5 4F . Wagner 7% : 2 %
16 f4il, 3 %% 244 5], 4 %% 217 Bil, 5 9% 39 fl.

BERUIETE 7~ 72 A, ¥ 324 H . &
TTT H ARG TG PR BRIE 96.1% (496/516) 5 Hi
136 BRIk 2 4F, HEHG A %K 96.3% (131/
136) , #RIH K 2.9% (4/136) , BiImE KA N 2.9%
(4/136) , FEF N 1.5% (2/136) . BEBZAAG
FEARTCER, W HBMATE . WBITE 3 H A ER I
W AR AT (8+£2.4) mL/ (100 g-min) BN E (24+
5)mL/ (100 gmin) (P=0.004) ; Iyt (1.3+0.33) mL/

* 961

100 g HHNZ (2.5+0.29) mL/100 g (P=0.030) . &
TEANIG PRYER AR 1, SRR FILE 2, 3,
22 BERFR TTT ZENELEREBIT AR

h T RESRIAE  IERRIEH TTT HoR, ARIBATEIR
PRIGYTHER B Z5 A28 TR A TTT 255 43 Bk,
IR R R RIER TXE R BRI TSR . AR 2.
2.3 TTT HEARETTHERRE B HEE ZIERIERIE

Ik O GIFEM R E AR A IRITH
@ IRk sh kA /sl e sl bk ke 585, s B AR AR
N F R A 5, HAMAEAMRHA T KRR E O
VTR AU LA RPN FURR IS

WNUE TR E I 2 O PR A
ST RIT RO AESTER, H N A A, %
JELL TTT HoAR N F BT 7T 5

3 TTIT HEARIGEREMFR

3.1 ®HEBEHR

B1 TITRAFATEE
S
Fig.1 The procedure of TTT
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a. The preoperative planning showed the position of the incision; b. After tibial cortex osteotomy, 2 pins were

inserted into the cortex; c. The incision was sutured and 2 another pins were inserted into the tibia to stabilize the external frame
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Tab.1 Clinical data of diabetic foot patients with different Wagner grades
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Fig.2 A 49-year-old male patient with diabetic foot (Wagner 4) and uremia a. Wound appearance before operation; b, c. The wounds after

debridement; d. The wound was much narrower and the granulation tissue was healthy at 8 weeks after TTT; e, f. The wound completely closed

at 1 year after TTT
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Fig.3 A 74-year-old male patient with diabetic foot (Wagner 4 ) and sepsis  a, b. The wound with bone exposure after debridement; c. The

granulation tissue completely covered the exposed calcaneus at 10 weeks after TTT; d, e. The wound completely healed at 1 year after TTT
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Tab.2 Classification system of diabetic foot based on TTT and the corresponding treatment protocol
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