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Clinical efficacy analysis of transverse tibial bone transport combined with vacuum drainage for the treatment of dia-
betic foot ulcer JIA Zhong-wei,Y U Jian-ping,SU Yun-xing,GUO Xiu-sheng,YU Jin-bin,YANG Zhi-jun ,NIU Jia-wei,and
WEI Jie. Department of Orthpaedic ,Shanxi Provincial People's Hospital , Taiyuan 030012, Shanxi, China
ABSTRACT Objective: To investigate clinical effect of transverse tibial bone transport micro vessels regeneration technolo-
gy combined with vacuum drainage in treating diabetic foot ulcer. Methods: From November 2015 and December 2016, clini-
cal data of 19 diabetic foot ulcer patients treated with transverse tibial bone transport micro vessels regeneration technology
combined with vacuum drainage were retrospective analyzed,including 15 males and 4 females aged from 42 to 82 years old
with an average of (64.57+7.14) years old ;the courses of diabetic ranged was (14.62+6.19) years; 12 cases on the left side
and 7 cases on the right side ;the area of ulcer ranged from 2 cmx3 c¢m to 8 cmx6 cm. All patients were stage D according to
Texas classification, 3 cases were grade 2,10 cases were grade 3 and 6 cases were grade 4. Ankle-brachial index and Michigan
Neuropathy Screening Instrument (MNSI) were used to evaluate recovery of peripheral vessel and nerve before and after oper-
ation , the result of angiography and vascular ultrasound were also compared after operation. Results: Seventeen of 19 patients
were followed up from 3 to 13 months with an average of 6.9 months. Seventeen patients’ surface wound were healed. Ankle-
brachial index was increased from (0.51+0.20) before operation to (0.93+0.18) at 3 months after operation,and had signifi-
cant difference (¢=13.63,P=0.000) ; MNSI was increased from (4.06+1.36) before operation to (5.76+1.44) at 3 months after
operation, and differences were statistically significant (¢=7.31,P=0.000). Postoperative angiography and vascular ultrasound
showed satisfied regeneration of micro-vessel and affected foot achieved normal movement and daily life. Conclusion: Trans-
verse tibial bone transport micro vessels regeneration technology could reconstruct micro-vessel under lower affected limb , pro-
mote recovery of peripheral vessel and nerve , while with vacuum drainage could promote wound healing , has advantages of simple
operation , obvious clinical effect, and high success rate of limb-salvage , and is one of ideal treatment for diabetic foot ulcer.
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Fx1 ERBE 17 flEE ABI.MNSI 4 R LL 47 (x£5)
Tab.1 Comparison of ABI,MNSI of 17 patients with diabetic foot(x+s)

. B MNSI(4})

ABI s 4L S B 4 BRI e Sp 4
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Ll 13.63 14.86 21.33 5.77 542 4.61 7.31
P 0.000 0.000 0.000 0.004 0.007 0.011 0.000
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Fig. 1 A 50-year-old male patient with diabetic foot with gangrene on the left side 1a. Preopera-

tive appearance showed the fifth toe had necrotized and stumped removal on the left side , the fourth
toe was necrosis and unclear, the second toe was ischemia 1b. Left transverse tibial bone transport
technique and left foot vacuum drainage were performed  1e. Postoperative appearance at 2 weeks
showed the fifth toe had healed,and the necrosis boundary of the fourth toe did not continue to de-
velop, blood circulation of the second toe was improved obviously ~ 1d. Postoperative AP and lateral
X-rays at 6 weeks showed bone block of tibia fenestration had been returning (traction for 3 weeks and back for 3 weeks) 1e. Postoperative appearance at
7 months showed all wounds had healed , sensation , activity and peripheral blood flow of left foot were normal  1f. Postoperative AP and lateral X-rays at 7

months showed callus had been formed on the window of tibia



W 2018 4F 3 HES 31 %255 3 1 China J Orthop Trauma, Mar.2018,Vol.31,No.3 235

4 1T
4.1 DFU ifa % Kifyr Bk

DFU B A 8008 I EUR AR LA, RN &
HAEBE W B O AR, DFU 32 208 b 28 e af.
P, AP BRI R LE T A R S 1 M AR A A
FAR B 8 5 40%~60% , 75 4% bR AH OC 1Y
A e R B P, A 85% 42 K AEAE A Btz Ja Y

DFU WM& G2 iR )7 J7 ik 2L FE 46 i b . ok
o P GUIE ER R ER G A B 2 B IR A R IR I
JE i AT 8 R R B R E AR g R
W 2asm N3, JoHXF T Texas 3 9/B/C/D AL 1Y
B AREAIRIT IS, 2500 @ A R, Tk
SRR
4.2 R R ] RS W A DA ORI BIL AR

20 tit 2 50 AR 60 4EACHT , H JRBEB BB A
Nizarov %& 3“5k J1=1 J13E 0" (law of tension stress,
LTS), B 45 15 AR 20 2R 22 Fod ) G245 42 (i, ] 38
BT L SO 2 SV M Y P AR RS BRAE G, R A
() I A7 5 A R AR T A R e R
(BUIIN=R T RERECE S N B e 3 N S b A R T R 7 L S
A S5 I A0 E R 24 (1 mm/d) 5 252 1) 22 B
REME SN ZH 20 B ARE ST e, T 40 i 3 GE A AE W)
B2 BN LR R AR AR 1505 BR, ol - M 3L
R R UL A7 IEE i 2, I HL O 6 4 i 4 BB A 3 R
U (R ) 25 R A 1O AR 25 481 e B 2 41 1R O i A
ToJE , HAy 17 BIR 5 5 4 148 % 88 5l 48 1 52 BoR
AR I D AR A, R T RB A B IE S B A
H H A TG  2
4.3 254 VSD 7

VSD J 1992 4 fifi ULM K 2% Fleisehmann
SEUTE A TR YT S R AR A S B ) 1
B TR AL, ITSEAEREE VSD B HE) T, 2
]z N TG DFU 78 Py I e ) 1 36975
{0 VSD 3 F 85038 F B IE | B 1k 75 0 B35t 955 25 O
TCHE B, B LA, 455 116 o 1o R Al A P 2 4
ARUAT DA e VSD 1A J& Z Ak o A< 28 95 ] v B D7 1)
17 g A8 2l i@ A by 3 MH LR, R A, R
JE 5 2 KT B E A0 ROR R B RS
34~ H ABI B @ $27+ , MNSI B &8 R, 4% B H
] 10 76 R ] A 2 D RE A5 RIS R R FE IR AT . R
SRR, AT RE RSB T S B R R, B Y A G
NI SRR 2R A B 2 i L SR i A il R v R ) S
TN B KAE 2 BT B
4.4 [ FARME G

I B A8 1o i RS A [ A TR S S LA [ A e R
J& W I R RE P (D) BT BB ANEE B, T

RS REI RIAR X B, 2 5 BNR — Bt [, %5 5

SECE B, BT AR S, AL, /N BR IL Y Y

BB AE LA A ODE] T BT 3 S | A 1,

QEER T o AL ] A 2 i) i BLET T IR e, 22 1)

Wi 25 J5 A . WOR R BLET TE LR IH 75,2 I/d, A

[ 7 B AR Bl I S I 5K (2) I T B BRI, £

B e BB IR S R P, 45 T R Al B A 2

o BT 3 o T B2 SV A D I ) AT B

BRI, L 2 IRAE , o 8 D)WL 11 T B2 e ALz,

AN SRR FS 14~21 d, U0 2% BRI M as 85 22 , LA 1k

HIRAS o (3) [ E £ [ 537 o A2 ] b A [

BEEY N AT [, N BN S LA 2 BIR R T E

AR ) S 2 E B R BT, @ RNRAR EE T

Ao W i ] 2 A [ E 2 MOR R, BT LA

RCE G 7 7 A
DFU B3R IT SR 2~ BHME A BEA 2R =

JRCAR 2 A R i MR DFU SR B R T I LAl 2

TRAUEA 2% (UL AE W A2 RO RS 25 1R . A ETE R

B, A5 R IRYT A LUEE DRU £ 0 iy g =

JIT LA, Rt 25 40 1) % DA 5 3 0 = o LAk, D 3

— BRI LR B R E R AR E E S

I 22 s IR L AE P L AR ZE 1] R W PR SF- 20

T2 (14.62£6.19)4F | SEPJAE S (64.57+7.14) % Fx K

82 %, Z & I MM 28 0o AR AR, BT LA, B BRI

5l RE i 2 AR AR SR i A
ARYUR B EEAR G S RIOT R &%, &

B (1) R A P B2 2R3 55, AR s B Al AT

W, ALK R, AR T HEm A (2O ARBIEE

¥ 52 B Je H VI T 1) IR £, SR B R B A R

B A . GORRE T 5 8 N B, b i

R, LR L, RS B AT A7 45 IR A% R

PE— PO M (4)RETF AR5 PR
LR ERTIR R 1) B ORS TM AE FEAE R

] A E A A ol e A L o A A% L

WA, 454 VSD Al UM ot Gl i @ &, BA TR

I7 R V) DR IO AR B R, 23R YT DFU BEAR

Jr o [N R T2 A ST 568 8] 22 2 B B4R, AR O L4

i s, AR PURSGIAYY, AIEARE A MAE S 5

IE WO AR HITEAG  HE DA IR T 7 SR R e R

TE I HE T o

S % 3k

[1] Xu Z,Ran X. Diabetic foot care in China:challenges and strategy
[J]. Lancet Diabetes Endocrinol ,2016,4(4) :297-298.

[2] Jiang Y,Wang X,Xia L,et al. A cohort study of diabetic patients
and diabetic foot ulceration patients in china[J]. Wound Repair
Regen,2015,23(2) :222-230.

[3] BRZEIR, E AL, VFM R, W L /NIRBE I IR 7 X A PR A2 Bt



<236 -

[10]

[11]

[12]

[13]

HPE 1 2018 4 3 HE5 31445 3 0] China J Orthop Trauma, Mar.2018,Vol.31,No.3

Y5 WA B BRAFF 5 [T ]. A8 8 R 2% 35,2015, 7(5) : 306-310.
BAN YJ,WANG AH,XU ZR. A randomized controlled study of
platelet-rich gel in treatment of refractory diabetic foot ulcer [J].
Zhonghua Tang Niao Bing Za Zhi,2015,7(5) :306-310. Chinese.
B TR R T, 0, S5 e S SRR 5 T 41 M R YA T R R 2 IR
PRYT o3 [T 1. v e i 1 12 27 5 i O B2 22 2R 75 ,2013,20
(2):104-106.

WEI W,XU EL,LI L,et al. Clinical study on the effect of hyper-
baric oxygen combined with liposomal alprostadil in the treatment of
diabetic foot[J ]. Zhonghua Hang Hai Yi Xue Yu Gao Qi Ya Yi Xue
Za 7Zhi,2013,20(2) : 104-106. Chinese.

Fejfarova V, Jirkovska A, Petkov Vet al. Has been changed num-
bers and characteristics of patients with major amputations indicat-
ed for the diabetic foot in our department during last decade [J].
Vnitr Lek,2016,62(12) :969-975.

Apelqvist J,Bakker K,van Houtum WH,et al. International con-
sensus and practical guidelines on the management and the preven-
tion of the diabetic foot. International Working Group on the Dia-
betic Foot[]J ]. Diabetes Metab Res Rev,2000, 16 Suppl 1:584-92.
Hellekson K. IDSA releases guidelines on the diagnosis and treat-
ment of diabetie foot infections[J]. Am Fam Physician,2005,71
(7):1429-1433.

Lavery LA, Armstrong DG, Harkless LB. Classification of diabetic
foot wounds[J]. J Foot Ankle Surg,1996,35(6) :528-531.

Mete T,Aydin Y,Saka M,et al. Comparison of efficiencies of
michigan neuropathy screening instrument,neurothesiometer,and
electromyography for diagnosis of diabetic neuropathy[J]. Int J En-
docrinol ,2013,2013(11):821745.

FEXTE, KB 75 stk 224 BE R E 412 v 0 IR e 1l 1 A2 5t 97
BRI ] AR R 44 75,2016, 8(7) : 385-387.

RAN XW,ZHENG YH. Strengthening multidisciplinary collabo-

ration to improve the cure rate of diabetic ischemic foot ulcer[]].

Zhonghua Tang Niao Bing Za Zhi,2016,8(7) :385-387. Chinese.

o [ 12 9 O At 1] B 5 A2 HF 2 M8 PR s A2 905 23 2. [ PR
ARLRAE I )], e R 0K, 2017,97(4) :251-258.

Diabetic foot branch of China medical care international exchange

association. Guidelines for the diagnosis and treatment of diabetic

foot in China[J ]. Zhonghua Yi Xue Za Zhi,2017,97(4) :251-258.

Chinese.

R, BV T, AR s M R A U (IR )32 I R 43 AT [ ). o
Il B 145, 2008 ,21(7) : 546-547.

ZHAO B,HE XJ, LI S. Clinical analysis of 32 cases of diabetic foot

amputation (apodization ) [J ]. Zhongguo Gu Shang/China J Orthop

Trauma,2008,21(7) :546-547. Chinese with abstract in English.

F R AR A SRR Bt S RHE SR I R 27 (T .
AR SRR RL A K, 2013,7(6) : 458-462.

WANG C,GUO L,LI J,et al. surgical treatment for diabetic foot

ulcers[]J ]. Zhonghua Nei Fen Mi Wai Ke Za Zhi,2013,7(6) :458-

462. Chinese.

[14]

[15]

[17]

[21]

[22]

[23]

Ilizarov GA. The tension-stress effect on the genesis and growth of
tissues. Part I. Theinfluence of stability of fixation and soft-tissue
preservation[J ]. Clin Orthop Relat Res, 1989, (238) :249-281.

i e, AR, A WL R RS A R AR R TR YT I AR A
FEPERKAE 2 [T]. A2 2%k ,2001,81(10) :622-624.

QU L,WANG AL,TANG FG. The therapy of transverse tibial
bone transport and vesselregeneration operation on thromboangitis
obliterans[J ]. Zhonghua Yi Xue Za Zhi,2001,81(10) :622-624.
Chinese.

UESE R, U AT AR S E S RS R G A8 SR R L
YIfe 5 AR [T). oh B 4180 TR 5 ,2015,19 (46)
7539-7544.

XIAN C,ZHAO JM,SU W ,et al. Ilizarov bone transport for repair
of diabetic foot :a functional and imaging evaluation[J]. Zhongguo
Zu Zhi Gong Cheng Yan Jiu,2015,19(46) : 7539-7544. Chinese.
Fleisehmann W, Streeker W, Bombeli M, et al. vacuum sealing as
treatment of soft tissue damage in open fraetures [ J ]. Unfallchirurg,
1993,96(9) :455-492.

T /¥ NI L I I, A S A T W DR B I
2 2L 20 M 2T A A0 A R TR S e [T ). AR DR R
%,2016,8(2):103-107.

YANG SL,SUN LL,HU LY et al. Impact of negative pressure
wound therapy on basic fibroblast growth factor in human dia-
betic foot wounds[J]. Zhonghua Tang Niao Bing Za Zhi,2016,8
(2):103-107. Chinese.

Izzo V,Meloni M,Giurato L,et al. The effectiveness of negative
pressure therapy in diabetic foot ulcers with elevated protease ac-
tivity : A case series[J ]. Adv Wound Care (New Rochelle),2017,6
(1):38-42.

AR, BRI, KT, . B IR IG T IR B R SR SO &
SERI BTG T, o EE15,2016,29(8) : 756-760.

GUO ZM,SHANGGUAN TC,ZHANG M, et al. Pevention and
treatment of the related complication of tibial fratures bone defect
by bone transport[J ]. Zhongguo Gu Shang/China J Orthop Trau-
ma,2016,29(8):756-760. Chinese with abstract in English.

FORS U5 S, AR, 55 N B P oh [ 45 8 AR5 & B
FLEG i fe b R 4 [T ). P E 45 445,2016,29(2) : 154-156.
BAI'S,LUO LH,WU CY et al. Risk factors of pinhole infection in
the fractured lower limbs after external fixation : a case-control study
[J]. Zhongguo Gu Shang/China J Orthop Trauma,2016,29 (2):
154-156. Chinese with abstract in English.

Laakso M ,Honkasalo M, Kiiski J,et al. Re - organizing inpatient
care saves legs in patients with diabetic foot infections[ ] ]. Diabetes
Res Clin Pract,2017,125(1) :39-46.

Vatankhah N, Jahangiri Y, Landry GJ, et al. Effect of systemic in-
sulin treatment on diabetic wound healing[J ]. Wound Repair Re-
gen,2017,25(2):288-291.

(ks H #1:2017-05-31 A< SC 4wl 25 E0)



