%36 % 4104 b BE 2% B 2% 4k (http : //noth. cbpt. enki. net) Vol. 36, No. 10
1374 20214E10 A JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Oct. 2021

doi:10.3969/j. issn. 1005 —3697. 2021. 10. 026 o g PR 3T %

BEEEERBAREKEG VSD AR5 TT#E K% E /T3
R B3t M E A A8 3K B 7k BT 52 0

T3, M, F A, 24,55
(ZHERIRZEE — MR EREER BT EBEmEERX,ZH S 230022)

(FZE] B HIOE B R AR A 57U S0 (VSD) H ARG 7 B IR AL 69 57 280 K Hxh i A8 A= iR ¢ R 7 7K F B 3
W, J5ik: AREIRIT AR 60 M IR 2 AR 4 SR A (n = 28) FIXTHRZL (n =32) , X ERZLR A VSD £ RifyT, M
B¢ LT Xk R AL A RE Al SR S B A 1] R RS AR VR T o WL A TR T RCR , 0 FEIR YT BT MR IT IR 3 D H R BR BE 48 £ (ABT) |
PSEREAL T 4312 (VAS) P43 R AR MG 8 A5 R Sh kN2 2 3l Ik il U 3o 52 ) B il v 4 A A G TR [ il A8 N 2 AR R A
T (VEGF) B8P AUAT 4E 40 1 A= < 5 (DFGF) SREZAER AT (EGF) k¥, 858 W LRI I KA MR N 89.29% , i T X
IRLH B 59.38% (P <0.05) ;3597 )i , WA 4L ABL LA Kz VEGF \bFGF \EGF /K3 &% T 0 4 (P <0.05) , H 2 3 ik 4 72 X i
T E R T X IR (P <0.05) , 1M VAS PR T X AL (P <0.05) o £k Ae & B ml 088 RIS VSD SR G R I 2
FA I PR T 280 T B T VSD T RE 5 3 m o 8 A G PR T Y R GA K SF BcaE AR AR  AEAT O

[RGB ] W IR A2 5 JI B 1) RS A 5 50 9 | R A 5 178 A R O IR 5 i PR YT 3L

(FES%S] R587.2;R687.3 [ xHkiRzmm] A

Clinical effectiveness of transverse tibial bone transport combined with
VSD in the treatment of diabetic foot and effects on the serum levels of an-
giogenesis-related growth factors

HE Liang,ZHOU Hong-xiang, YIN Dong,JIN Zhe ,NIU Yang
(Micro Hand Foot Repair and Reconstruction Ward , Department of Orthopedics ,the First Affiliated Hospital of Anhui Medical University ,
Hefei 230022 ,Anhui, China)

[ Abstract] Objective:To explore clinical effectiveness of transverse tibial bone transport combined with vaccum sealing drainage
(VSD) in the treatment of diabetic foot and effects on the serum levels of angiogenesis-related growth factors. Methods ;60 diabetic foot
patients were divided into observation group (n =28) and control group (n =32) according to different treatment methods. The control
group was treated with VSD technique, and the observation group was treated with transverse tibial bone transport on the basis of the
control group. The therapeutic effect of the two groups was observed , the levels of ABI, VAS score,foot blood flow index (internal diame-
ter of the dorsal foot artery, blood flow rate of the dorsal foot artery) and angiogenesis-related growth factors[ vascular endothelial growth
factor (VEGF) ,basic fibroblast growth factor ( bFGF) , epidermal growth factor ( EGF) ] were compared before and 3 months after
treatment. Results: After treatment,the clinical effective rate of the observation group was 89.29% ,which was higher than 59.38% of
the control group (P <0.05). The levels of ABI,VEGF ,bFGF and EGF in the observation group were higher than those in the control
group (P <0.05). The diameter and blood flow velocity of dorsalis pedis artery in the observation group were higher than those in the
control group (P <0.05). VAS score was lower than that in the control group (P <0.05). Conclusion; Transverse tibial bone trans-
port combined with VSD technology is more effectivethan VSD alone in the treatment of diabetic foot,which may be related to increase
the expression of serum angiogenic factor and the improvement of blood supply to the feet.

[ Key words] Diabetic foot; Transverse tibial bone transport; Vaccum sealing drainage ; Angiogenesis-related growth factors ; Clini-

cal effect

Bl DR SR W DR WO RAE 2 —, oI O R T A S e R A AL A (IR T SOR AN
MR ORI A 51, P EH v S EE B R, HMAHETA (vaccum sealing drain-
P LG BB o BT R IR ST £ age, VSD) BRI T b TRV 26 1 A0 T

TEHER A (1978 - ) 3 Wi+, FIEEI . E-mail : hI8688099@ 163. com



fil 5%, 45

FE B 1) RS AR IR 5 VSD AR T B PR A 547 2880 B 0T I 4 A IR S TR K S OS2 IR 1375

TEHT AR, B2 0 T A R A A
QU ST o2 o TR PR AR 1 LR A T 7 R
AN HE AR b s i 2 R AR G B, 5 T4k — R
HRAS it e JE 38 0 A HE B o Tlizarov ™ R 5T &
W, B A LA NS Frgi42 5] 10 AR bl R
A o R E B e RS R o 2 T IR R e
Srf A | 0, s HUA L2 A AR S RE T, M EUR
R A kA8 SR S L PAY o A 2 [ 25 P A
T B0 38 R BTG 402 3 0 i A R R
5 2 NI (9 s 3 il S LR U 7 U= i i U
e AR DL S I 1 1 R B R I A VSD
ARIETT ] DR JE ) 97 20 % O I A8 A AR O PR 77K
SRR

1 #AMEFIE

L1 —HmER

PEHL 2018 4F 6 H = 2020 4F 8 A L#HEFRK
25— B e R B 4% 2 R T 1 60 {51 0 IR A 2 B AR
HWFTEXS G0 WABRAE: (1) 756 B RIS 212 Wb
e ;(2)Wagner 437 1 ~ m %" ; (3) B R m A
RGBT S v, HEBRBRUE: (1) 8B/ e
JRAT WAL 5 (2) S8 BN Bl Jok 3% %€ 5 (3) & JF I il
S A E DI REREAS s (4) 35 6 DA N IERKAESE .0
UREZE S0 52 o F I 75 E A7 I B 1) 9 A% AR 8 5 40
HWEEH (n =28) FIXF R (n =32) , P ZH H 3 — %
OB 22 5 g it L (P >0.05) . W& 1,

R FHA—REMILR (v x5,n(%) ]

g1 HEA (%) BB B (47 ) Wagner 579

5 % 1% % e
WELL (n =28) 15 (53.57) 13 (46.43)  60.42 +7.43 9.13+2.74 6 (21.43) 18 (64.29) 4 (14.28)
SR (n =32) 17 (53.13) 15 (46.87)  60.52 £7.50 9.26 +2. 68 8 (25.00) 21 (65.63) 3 (9.37)
l/XZ 18 0.001 0. 052 0. 186 0.394
Py 0.972 0.959 0.854 0.821

1.2 BfFAE

WL 37 DA FE RV YT, X IR 4H F L VSD 3R 97,
WA T LS B i 1) 3RS R B G VSD YR YT .
1.2.1 Hahbyy A BB E REREIGTT,
VAR AR EE A el S L FE 4.0 ~6. 1 mmol/L, &
J5 2 h ik 7.0 ~11.9 mmol/L; Xt £ 1 43 Wb ) i 47
YN TR RS IR I 2L R AR a5 Rk PR A E bk F
FFIRIT 3 15 bR AN ISR SE AL 20, %43 W8 ) 4 22 ol RO 4K
1) AR B4R K | AR R A B R K R AT R A
1.2.2 VSD & A& K560 kAU VSD ok
o TR 0 B, WK VSD SO R T
SRS, I FH O] & 4 11 S B B Bk b, A e i
I A 7 6 A0 T, e I 3 0 B AR R
TEHLH T R 0.02 ~0.06 Mpa, 7| i fi 75 7 H
e, R AR B W R B R, — B E S|
AR IV, DU R ORE R O A 24, T o7 B AR BR
VSD kL, X AE 4b B 5 BT 24 VSD 8ok, fE VSD
W7 I AR H N I S 1 VSD BURHE B, AR I SE PR
AN AR D A E B VSD OB B 8l A 4 2k
BT A I R4, W AT GEA VSD % EHR % T
JE S8 B 32 TR B =38 AR FTIT, W K k47 b
B, T VSDIRITIREE 7 RIEATHRR, A48 52 PR i
J W TS T R ATV B AL BE K VSD $ RIBYT .
1.2.3 BFE#EE#HSER BEETEIRE, T/
B b BERT N AR G0 LA R R 7 R RN VR AR
TCEKR 8] W U1 JF B2 ik B & i R, U)K 250, 8 em,

e B X)) AR S LS T i gl Al AL, & 1 T H
IR IE B8 T B o, 8 ) TR sh ) B R, TR R BT
B4 B O 1A Schanz £ 1E 8 8 17 #4616 H, 76118 B
3T Vi G i 43 ) V- 47 B N B AL Schanz ] 1E 41 [ &
SCERAE T, 42 2% SCHE M T 58 28 78 A1 18 3 48 22 %< ]
TEE R I 22 51 & THVESE BRI, 2R%G A,
Xif R SR AT I A IR VSD $ AR AT IR YT, AR
XTREZH s RS 55 5 R IF IR 1o S ] 9% B B 1, B Kk
% 8 W, R 1 mm, iz 1 JH 5 X 8 & #H4T X
LKA BN RS IR B e Ik AR . i RS
SE G TG Bl 9N i B, B K g 8 Yk, B K [ml 4y 1
mm , B 2 G AL FRR A SMiE 1R S 9B Sk
R 4 J L R JG 8 AR i T X &kt B E @G
S FTHRBR Ab a4, WLER A B VSD BUR TR 5
S5 T RIFATHRER , 4 3 B w45 i A T FE R AT
THANAE S VSD i ARIBIT .
1.3 IR

(1) FIRITHTSGRIT IS 3 A H e B M b
Wi s, 3 LA B S B IE 48 X (ankle brachial in-
dex, ABL) , J] T PP JA Bl A IR B L. (2) TR
SPHT SR IT R 3 A T AE AL 58 448 PF 43 1 (visual
analogue scale, VAS) i i BIR B 0,0 ~ 10 4304L
FNTC R ~ ORI, 193 43 8w U)K O B o
T (3) TR BAIT IR 3 A ARt £ 3
Hi2Wi L ( H A< KONICA MINOLTA HS1) | 7 i %
RSN R B b R, (4) TIRIT AT
FABIT I 3 A REBESEFIKIL S mL, 2 i #



436 % #5104
1376 2021 4E 10 A

JII At E ZF B F 3] ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 36, No. 10
Oct. 2021

30 min J5 &5 &0 HLEL 4 500 rpm &0 10
min 5 HUMLTE, -80 CORAERFM o fo FH il 3K 5 75
Wk I i 4 N B2 A= K AT ((vascular endothelial
growth factor, VEGF ) | 58 ¥4 i £F 4 40 g 4= K< H 5
(basic fibroblast growth factor,bFGF) 3 [ 4 K A+
(epidermal growth factor, EGF) /K3, ik F| &4 B
R A DR A RS ] A AR 1 BT &
W B AT
1.4 fFREmt

WA Am T @A 75% LL LG, A n]
ULAZFA A, T B Dk B R A BT A
75% ~50% A nl WA 2R, 2 8 kB
A G 184 08 5 U - B THT A G 50% ~ 25% , B T A UL A
ZFELH A TOR BT A UL A = K, B T A 2
SUH LT P PR RE IR, B R 38T A 4 ZUR B8 A
Wo BARBE=@EF+ BROE,
1.5 SitZESH

K H] SPSS 21. 0 B AT ge it o M o I B KL
PL(x £5) 3R, 4 0] LU BTN FEAS ¢ K 59, A N IR
T JE R R T BE XS RE A ¢ K g i BCR BHRL [ n
(%) 13 LI H R x5 56 0 0B DA
BN AL R B AR 3. P <0.05 5
BAES IR L,

2 H#R

2.1 MARERRKRTHILE
BIT 3 AR AL R AT 80N 89.29%
BT B K 59.38% (P <0.05), L3 2,

x2 MWABREBWRERTHBLER[(%)]

4 oA B % i BAHM

2.2 FHEE ABIE VAS SR

JEYTFHT, B4 ABL Jz VAS P4y b8, 2 % 4%
L (P >0.05) 3697 3 A J5, P4l ABL I
VAS PF43 B8 (P <0.05) , H WS4 ABI i T XF
AL (P<0.05),VAS P4 F X HELL (P <0.05)
W33,

x3 FHBE ABIR VASTFHLLE (x =)

ABI VASHE4 (41)
bl
R RIFR TR w97 JR
WHEA(n=28)  0.85:0.18 1.95:0.24"  3.78:1.05  1.23:0.82°
HE4(n=32)  0.82:0.22 1.12:0.28"  3.75:L12  2.180.97"
1 0.573 12,365 0.107 4.064
P 0.569 <0.001 0.916 <0.001

#* P<0.05,5 R4y artart,

2.3 WAREEMMLRIEIRLE
7 AT, AL T Bl Ik A A B O o JEE B 22
FRGEIFE (P >0.05) 53097 5, 4L T s ik
PR Rt 0 S 5 (P < 0.05) , H WS 41K T
XHAL(P <0.05) . WLk 4.
R4 WAREREDHRAERMBEETHELER (v +s)
RAFFIAE (nm) BB (en/s)

43

Wi R Wl wR
WA (n=28) 1.62£0.42  2.58+0.51" 22.85+7.41  35.66+8.53"
4L (n=32) 1.59£0.43  2.12£0.45"  22.79£7.38  28.36+7.49"
L 0.273 3.712 0.031 3.530
P{g 0.786 <0.001 0.975 <0.001

* P<0.05,5 R 4677 Al b4k,
2.4 WAEEMFMEEBHEXEFILR

YR IT R, PR 4 I O A AR A 5% I VEGE
bFGF EGF /K, Z R L H It E L (P >

WEA (n=28) 10 (35.71) 15 (53.57) 2(1.14) 1(3.57) 25(89.29) 0.05) 33497 3 /4~ fI . 41 VEGF . bFGF EGF 7 -
WA (n=32) 5 (15.63) 14 (43.75) 6 (18.75) 7 (21.88) 19 (59.38) o o
e G TR (P <0.05), W ALR TR AL (P <
P 0.009 0.05), W#ES5,

K5 WHEZEMF VEGF bFGF EGF /K F LB (x =)
i, VEGF (ng/1) bFGF (ng/L) EGF (ng/L)
Al BT WBITE IR YT WBITE IR YT BITE
WEEAL (n =28) 75.69 £7.56  136.74 £9.74 3.75:1.36 15.63£2.72°  397.58 £50.84  764.21 +66.41"
B4 (n =32) 74.87 £7.66  125.41 +8.15° 3.74:1.42 10,46 +1.76°  396.26 +51.32  642.85 +58.16°
({ 0.416 4.905 0.028 8. 847 0.100 7.548
P fif 0.679 <0.001 0.978 <0.001 0.921 <0.001

#* P <0.05,%5 B 4% 57 A7 bb i,

3 iFig

PR R T A T R A A
G S 0T B B b 2 7 A A, 1 A A A 4 Lk
L, ST 8 A2 5 0 28 B B B i LA
PR T 148 IR T T B SR B A A R A 3 ) R 4

2, BE R R 2 PF B R VSD R AT FE 435
WO HE RN A, B2 T IR R IR YT, JE R
1 RAFIRITRIOR o B R 1 RS AR R i e X AL A
R AR A 727 R, W] e ARl 2 LA T A RO O
MR A B ST R B, AR R R R R T A
R T IR Ik il K R IS X T 59 B T A A, H



fil 5%, 45

FE B 1) RS AR IR S VSD BEARIE T W PR A 547 280 B HE X i 4 A R S TR K SO B2 IR 1377

SRR, BB WE g TR IR B R 1 R R
AR T BIEREIE YT, 0T 0A 5 ol 3 BE PR 2 R
I f 28 fif 0w e E QN T AL G

A FE A FH R B B ) 4% RS R BX A VSD AR IA
I ARG R WL ZH I I TR SR T TR IR,
Wd R BB R RS R BE A VSD B R A I OB IR R
AT R S 3 o ABL AT 2 Bl AL A S L O A o A AR
JE s VAS TF 43 T Sz Bt 55 35 e SRR B, T o b R D) %
TN R R o ASHIF AT I8 o BE R 1) RS R B
A VSD H AR W] B OB R 2 R ABILL 2 T 3 kN
5 Je I 37 T, AR VAS TE4Y, 25 W IR B R 1) 4
BB A VSD £ AR 6 97 AT BH 5 0 4% 0 PR v fE SR Rl
L5 78 , G M 0, SR 45 R k. XA
R (1) i3 B i 1) 4 8% R R FH 95 22 22 12 1Y) ) 2%
R R 2 0 R A UL B s R B A
(2) B M ) W0 A 3 ok 6 m B 7 22 0 ) BRI
PR Uk 2 B P A0 A R AR OIR A L O R AT
IR 850 A LI s 72 5 (3) 8 i A ) i B AR R
A VSD $ AR AT U 5 B T 98 S N, DA T 2% if 498 AE
A J55 X A 28 R A A SR Ve 9 R o

VEGF J& I 48 8 B i 38 bn 2 — , fE Bl i 1& & i
T bl BB A, R A A N R A A 2,
W LA T B e N Rz 3T B B IS R TS BFGF g i 41
e 20 i A A R SRR TR R — B, R AL AR i 8 A1 T A
JERUN A (S (TR
" SEGE iz AR T AR S AN H 4L 1E B 4G 2
R SCEEAE R, AT R A W1 i AR BE B BT
AR AR I 2l 56 Gl 5 B0 T ) 8 % 46 7 R S B B 3R
R HE A T b B A L ARG 4 R R IR B R
W ARIEA VSD B AR AT v 42 & L7 VEGF [ bF-
GF EGF /K, X 48/~ B8 B f ] ) 2 R B & VSD
FEARTEIR YT IR 2 0 A2 v, AT AR F 36 Sty i AR ot
T AN, B0 AL GO0E B, DA T 0 6 T A A, 5 RK
AL B R A — 5

gi b IR BB R RS R BE A VSD H ARG T B IR
i L AT R 3, T R DA R L O A AR A
BV A4, 35X 7T BE 55 14 iy 3 14 28 i R 7 3k o
R ML AR G . ARG LB 1) A, R %) 4 32 iR
B R RS VSD AR IR 7 (A PR s R 2 it
TR WIBEYT , HAE A AR X 5/ /5 i — A kA7 K
FEA  Z O WFSE A I R I FH 4R At B Rl 2% i A i o

2% Lk

[1] Bandyk DF. The diabetic foot: Pathophysiology , evaluation,and treat-

Z< F B 41k - http ://www. nsme. edu. cn

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(Wc#5 H H9:2021 -05 - 15

{EHE 5 & % : http://noth. cbpt. cnki. net

ment[ J]. Seminars in Vascular Surgery,2018,31(2-4) ;43 —48.
WS AN T BRI, A5 B 0 6 K 20 U405 AR R L
B S P SR ARG T RO LG [ 1] 38 7 I3 K 2 2 4l (B2
20 ) ,2015,12(6) 1105 - 108.

B T B P 51U R TE B2 B 1R 97 T B AR 2
[J]. FpE AL 25,2018,16(3) ;127 —128.

X W R P B 5 1R TR T R o 3R B2 Ik B A U 0
[J]. sbBE 252 ,2019,17(2) :19 - 20.

Tlizarov GA. The tension-stress effect on the genesis and growth of
tissues ; Part II. The influence of the rate and frequency of distrac-
tion[ J].
(239) :263 -285.

BUL) PR B, VR OE, AF . B B A8 BRI PRP B IR
SRR M B T a5 [ T]. b BE R R A4 4 41 ,2020,48 (8) ¢
940 -943.

TR BR AR, 5, 5. N Tlizarov B AR 188 ) - 8 AR
I A I A B M RIE N LR SRR B R 2 [T ] R R
AR A A ,2018,32(10) ;1261 — 1266.

] B i 5 06 B o I 4 2 M DR el 2 B . R DR 2R
e LT]. A AR % 4475 ,2013,22(9) :705 - 708.

Wagner FW]. The dysvascular foot: a system for diagnosis and
treatment[ J |. Foot Ankle,1981,2(2) :64 —122.

INE AT IR ) A SE BT 430k (VAS) [J]. shAEdh & b
Bl 4474 ,2012,28(6) :645 - 645.

[ B PR 2 AR 2/ IDF JI 7] 4 . 2007 4% FR 9 2 AL B RT3 By
SCIFE R [T DR R 4% 75,2008 ,16 (1) 163 — 64.

Carro GV ,Saurral R, Witman EL, et al. Diabetic foot attack. Patho-

Clinical Orthopaedics and Related Research, 1989,

physiological description, clinical presentation, treatment and out-
comes[ J]. Medicina ( Buenos Aires) ,2020,80(5) :523 -530.

R A B R R B G MEBT / MEBO YAY7 F B0 ik
h ke A S e P 5 T O EE [T ] T B B R 9 2% i, 2019,
31(5):316 -319.

ERREIT X5 BT A, A5 IR R T B RS B TR Y 7 BRI A 1 I PR
ISP ] V92588 R 24 (B2 ) ,2020,41(2) 2244 - 250.
SR WREN BRI AF IR R ) BARGE 25 A TR S LR TR T R R
95 JE BRI YT R AT [ T] . A [ 92 B 24,2020, 15(20) 250 - 52.
RAGEYE, 229, TR, 4. 2 BB R % VEGF 5 VEGF-A
HIRIE BOR YT G M AR A0 DI ] 0 1 DI 3 K 2% 2 4 (B 2 )
2017,14(1) :15 - 18.

Choi SM, Lee KM, Kim HJ, et al. Effects of structurally stabilized
EGF and bFGF on wound healing in type I and type II diabetic
mice[ J]. Acta Biomaterialia, 2018 ,66 ;325 —334.

Jeong S,Kim B, Park M, et al. Improved diabetic wound healing by
EGF encapsulation in gelatin-alginate coacervates[ J]. Pharmaceu-
tics,2020,12(4) :334.

WRAEDL, 55 55, PN U, 45 28 S ol e A8 A v B R RS R R
SPRERR 2 L] oh 8 OB A B 2 i, 2018,26 (15) 1 1385 —
1389.

f& B H#§:2021 -07 -01)

#R #8 : xuebaocby@ 126. com



