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HWE. [BW] Mg m i (tibia transverse transport, TTT) J5¥7 & HH1EPEE R (chronic kidney disease, CKD) f{#H
PRI % (diabetic foot ulcer, DFU) MRS TAL, [F75% ] [MIUBMEZ-HT 2015 4F 2 H—2019 4F 8 H TARLRM TTT i6I7 AR
i AR TORE, b G IR 67 BB AL, [RIITC R 53 ], SIATCHE R .. BRI I IR 5 4 B Ao A 25
o [ER] BWRAT RS ARertE] . PrERIMNE E R T IERA (P<0.05). BV 4~24 H, F¥ (14.38+4.38) 4>
Ho TEMVTBIE R E A 7 BLUREFET- T OISR, TTERATCREIT (P<0.05). AKBEVIIPIZLE LT A%
P25 R TCGIT L (P>0.05), HZ B4t AU A B ] 2508 TR (P<0.05). 2ARRKAVIET, BNA R HEtnE &
R MIMRYE T IR, (B4R S ILHEITAE L (P>0.05), SRR, REMHHEME SR8 ER®E (P<0.05);
ARJG 1A BRI BT B4 (P<0.05), AJF 34 HBPIARINE BRZERIGH2EE L (P>0.05), KKIT
I, SARHAGAL, AR 1AH P CRP K. Cr K HbAle % TR (P<0.05), {H Hb, Alb Fil Urea L. ZEZ (P>0.05), A
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Abstract: [Objective| To investigate the clinical outcomes of tibia transverse transport (TTT) for diabetic foot ulcer (DFU) complicat-

ed with chronic kidney disease (CKD) . [Methods]| A retrospective study was conducted on the patients who underwent TTT for DFU in our
department from February 2015 to August 2019. Among them, 67 patients with chronic kidney disease were fall into the CKD group, while
the other 53 patients without kidney disease were termed as the non—CKD group. The clinical and auxiliary examination results were com-
pared between the two groups. [Results] The CKD group consumed significantly longer operation time, hospital stay and external fixator
wearing time than non—CKD group (P<0.05) . All the patients were followed up for 4~24 months, with an average of (14.38+4.38) months.
During the follow—up period, 7 patients in CKD group died of cardiovascular and cerebrovascular diseases, while no patients in the non—
CKD group died (P<0.05) . Although there was no significant difference in the healing rate of foot ulcers between the two groups at the last
follow—up (P>0.05) , the CKD group got ulcer healing significantly later than the non—CKD group (P<0.05) . At the last follow—up, the CKD
group had higher recurrence rate of foot ulcers and amputation than the non—CKD group, despite of the fact that no significant differences
were noted between the two groups (P>0.05) . Angiographically, the findings significantly improved in both groups after surgery(P<0.05) ,
which in the non—CKD group proved significantly superior to the CKD group at 1 month postoperatively, and bacame not statistically signifi-
cant between the two groups at 3 months after surgery(P>0.05) . In terms of lab tests, CRP, Cr and HbA 1¢ significantly decreased in both
groups 1 month after operation compared with that before operation (P<0.05) , whereas the Hb, Alb and Urea remained unchanged in both

groups (P>0.05) . At the corresponding time point, the CKD group had significantly lower Hb and Alb (P<0.05) , while significantly higher
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Urea, Cr and CRP than the non—CKD group (P<0.05) . [Conclusion] TTT for treatment of diabetic foot ulcer complicated with chronic kid-
ney disease does achieve a higher chance of ulcer healing, with low amputation and recurrence rates.

Key words: diabetic foot, chronic kidney disease, tibial transverse transport, distraction osteogenesis

Wi PRI L3 9%  (diabetic foot ulcer, DFU) & 5%k T, PP TTTIRYT &I 2PN 0 DFU AL
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ERE SRR Y. BB A IR 1 #RE5HZE
YL BRI REAN A, S, H SR R
PebeiRon, foledzam ™o BERIE & IR PE e R L1 A SHERR bR

S 7 FIARULE A I A A IXUBS: 2 — B T A PAFRE: (1) Fi=18 % ; (2) HEHEIRA 2
FER 245 1, HARRA REREY B R IR A KA B9 (Wagner3 804 2¢) 5 (3) RHI TTTIR)T .
FEABIROREEAR > o0 Hageit, el DFU B3 HEBRbRAE: (1) ARBEIRIG 285 (2) Tl (3

e, JCFEHRER 1 ARAAE RN 94% , TG I M 18 AHW) B O, iR (3) %ﬁ?ié@%ﬁtﬂﬁ
PR RN 719 7o 8RB i TR R A AL AL W, AREMSZTAR; (4) HMEZE, ARERCAIAIT
1] 5 G B R A 7S | o 22 2 i L R R S 1.2 —f&yoRt

P 1B 534 2015 4F 2 H—2019 4F 8 A FAREX
AR, BB WM (tibia transverse trans- ﬁH TTT J657 (A PR e g 15155 8, ﬁv‘A b brE HAf
port, TTT) [ H B i 7 B R 2 P24 TRk se, IF LN IEYEB R 67 HIF A B AL, M2 e R

AT RAFyr g . A FIBAXAT TTT i697 19 136 (6.71£4.42) 4F, 95.5%n A G B AT~V
B8 DFU & #1700, KM S5E5MIEHATT o BeAME R 0 B e R 53 L L B e
AL, B9 A AR R 2 I B [ N o W —MTR LR 1o PRGLAERS . M. (R Fids
8RR EAL W%Lﬂq TTT 67 HE IR 12 B (body mass index, BMI) . i /K 5 &2 95 2 . 9%
HrpE R 5 I AR B, IR TTMERE T Wagner 774 . IR . Bz G- L KA I1E
DFU 3%, 1 TTT XA 42 B 0 DFU (57 5 J7 1 (25 S ICGe 2 L (P>0.05)o [IEPSYE R el
fif, MARWAME. Ft, EERET TTIT IR & B e A N R B e (=80%45 1
I8 VE B G Y DFU FBg, 6 HLWER) o £ ] i 4 HAR) W ARWFSEIRIE B B B it e, T R
B, DABRER TTT 3697 & 484 B DFU RS By B A

R1 FHBRERT—BEHSILR

B B4l (n=67) TR (n=53) PiH
AL (%, wxs) 58.97+8.85 61.79+10.03 0.487
o (i, Hio) 53/14 35/18 0.108
BMI (kg/m®, & s) 23.37+3.37 23.18+2.81 0.484
BRI e (), xxs) 15.63+9.97.0 13.31+6.83 0.152
M (i, Zed7) 35/32 25/28 0.606
Wanger 772% (5, 3/4) 20/47 20/33 0.363
JEERIRIE () (%) ] 23 (34.32) 18 (33.96) 0.967
BRI (), 1/2/3/4) 1/18/33/15 2/10/30/11 ns
r L [ (%) ] 39 (58.21) 32 (60.38) 0.810
e [ (%) ] 7 (10.45) 5 (9.43) 0.854
A [ (%) ] 4 (5.97) 3 (5.66) 0.943
Tk EeE [ (%) ] 48 (71.64) 24 (45.28) 0.003
1.3 IRk ARH R I . AR IS GFR ZK-F-I8 4 11 iRk
1.3.1  AHIES W24 Je e 5 R AT, By L AR I A At 1 2 17 1) &

1064



55304 55 12 4]
202246 H

TSRS
Orthopedic Journal of China

Vol.30,No.12
Jun.2022

Az PR BT BRI B 52 TR . AR AR
MEIFERER L ERE, SR HTiA R, fidn
PSSR A R MR 2 e P Ut R 7
132 FAIE

TIREEENT 2em, JREHEHNM 1 em &b, 173~
5em VBN, REEZRRETE, SOy, #iatk
K 5em, 98 1.5 emo SRAVHIECE #HEBO T RO
PR U SRR LR, FE— BB . TEATA
HHIFA 2 RERN 2.5 mm EEE, UE—M 7
B, SRR X s A i A B T ol
A THREAR 4.5 mm BEES, B PN B TR
LRI R
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YL, AR B, DITHRTE . BE Ry
PRek SHEIFRCE S I, W R ShE P RS
BUJE, FIPGRA LU T 0 B e 25U, LU
AT BE ARG A B R A e A A E R AT
133 A

BHETARIFH 2 d THR T HRAEA, 0.25 mm/6
h, FRELim (M) J8795 2 JAREAERA, Ha X
AHNEROLE, SRFTHRIA O T8 (EAh) A5
2 8, HAAAE], PR AL Y MR 4
JEYRERAETESE, Ve T i iR S, 4~6 J, kA
e 4 1 N AR
L4 PPHHEDR

IEFETARME] | AR A AR W
R F AR O Ama oIS, RFHTT, iI2%57
ARG IFE] . PRERAMEE W] . R R EDE
T2, adsHEE . TAE 1. 3 A E AT A
HLBTZ 318 1 % (computed tomography angiogra-
phy, CTA) =5l Ik A AL 48 A s Al s O, %
“hn ETC AR Ak R E T DS S R AT T
M EIIRINIMAT A A (hemoglobin, Hb) | IML% H
#HH (albumin, Alb) . JKZE (Urea) . MALEF (creati-
nine, Cr) . C KW (C-reactive protein, CRP) M H¥
LML A (glycated hemoglobin, HbAle) . X'Ek2H
BB BRI PN AE DILIEF V5 BR %2 (creatinine clearance,
Cer) "
L5 Geitorik

K H SPSS 23.0 AR IATHE 0o T ER A
X s 8, GORMEIESMENT, PZHIA] oAk ST
L2 o N o = L LD N TSN (51 Nk 2087 R LU I A L i
BHEIE RSN, SRR . TR 22
K5 B Fisher X500 K50 o 55 200 R4 I BECR

Mann—whitney U K55 o 1118 52 1 3 A 1] ] L4
KH Krushal-Wallis H ¥:55 . P<0.05 J 258 G112

B,
2 # B

2.1 RS,

Wi2H 5B IR 34T TIT AR, A, A
Je YA e A P E I RRE o TR 4 LT AR I R R AL
2. BWA T AREIE . AR . A BERE
A7 1 5 R S ) 280 K T IR B 4, e B4 ] R
BF ] L A B B () R B A1 [ o 1 ] 1) 25 5547 S 12
B (P<0.05). RIGEWBELG A #Ha SR
A, JoETERYL,

WIZH R A 3RRET, BEVIIE] 4~24 A, P8
(14.38+4.38) A~ H o BEVIWIEIE A 7 0] 858
T, YW s, b, 6 01 597 7 4
A Wagner 4 9%, 1K 3 95 4 69204 S w01 R
VI, 36V, TCERA T EF LT, BN
TR E TRl (P<0.05).

P ZH AR IR B T I A2 BB 5 6 25 R 041t
L (P>0.05), H R 20 15t 97 A B ) o 3
KFILRBEWRLL (P<0.05). EARWKMUIF, Bl
TR LA BUBCRY S TR R4, (HER
I G it L (P>0.05) o "B 2 i R0 9] L
1.

x2 RABRERFAPAMSHLER
Pomal Al

it (n=67) (esyy
FARIE (min, x+s) 108.90+5.99  75.32+£5.96  <0.001
AR (ml, 7=+s) 32.55+7.66  29.74+8.53  0.059
fEBERTE] (d, x=s) 10.16£2.40  8.96+1.78  0.003
T (B (%) ] 7 (10.45) 0 0042
PRERAMNEEM ] (d, x+s)  42.99+7.18  23.40+8.54  <0.001

KRB RA% (6 %) ] 55 (91.67) 50 (94.34)  0.853

B amE (H, x+s) 4.76£2.93 3.02£1.71  <0.001
BRZ [H (%) ] 7 (11.67) 1 (1.89)  0.098
R [ (%) ] 6 (8.96) 2 (378) 0357

22 bk A

RS AT 45 R LA 3, I A AR A A L
SARFAH L, AR5 W4 BAR Y B GE (P<
0.05); ARJ& 1A H B IC B 4 04 148 S ARAE T B
M (P<0.05), ARJF 34~ H IFFHLLR] L5 B AR 255
TegitE L (P>0.05).
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E1 &, &, 53%, ARG ESE 9 NHA, AIFEMEERIVIT. 5% Wagner 4 2%, JE&JL IDSA/IWGDF 3 ] (&
la: REGRERIRA, AU EAMIA KRGS, 2020 emx15 em, WakEE, BHE . DUESNE, 35085 BT

ZURHR  1c, 1d: REIEBUMAE CTA AR B4R (E

AN EARED , AT WARRTIERTShK . eSS shik WA TEIY, FRATBOEE AR, SR B Sk B AR s 2 R
TEFRERUE S le: A5 8, ATBIHE @S 1t A5 8 AEA X & mTt REGL g, 1h: AJ5 8 F B
i CTA fu & iy AR CEmAMEALIED , AT WERT . IRE sk B2 B . W5, fnsifikinfimaues; Rini

PRYROMASIE 2, SR As A

H5ARFAHE, RJE 1AM CRP K-, Cr &
HbAlc ¥ i3 T (P<0.05), {2 Hb, Alb Fl Urea
JoiEA (P>0.05) . FHAETE S, B4R Hb,
Alb BEMRT IR E WA (P<0.05), Urea. Cr Hl CRP
WEETREWA (P<0.05), AP HbAlc (22
g EEE X (P>0.05),

B2 N A LIS BR R sh B fb S ILE 2, 5
ARHEALL, ARG 3 dHARE 2 N A U B AT0 2
FHUUE (P>0.05), THARJE 1A H A LS bR R
FIE, ERAGIEE L (P<0.05).

3o @

TTT 697 DFU MIRCRE LS 2R, 25 FIBA
K, TTTIRYT EEEHE IR /& Texas K242 2B~
3D [ 2 SEBUH LA RN 96% , R K 97.1%, it
I TARGRIT ik (BAEEHN 2%, RECFER
23%) "o A I E R R BRI A T S T PR M
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ToHGE BUSEIN B IR, EIIE 118 B
A REAL R RZ R R AL A e S T I8 B
WAL, —IrS WA B AR B E EEA L, J—

Jr S RS B IF 2 M e A 5, TR
WHZH Z AR, AER ., REFRMHEN
o

K3 PHABREHIREERSIR

iy R ] £ Bk (n=67) TR (n=53) PiA
M AR (0, DN/ JCAR /s 2k 3 ) AHT 0/67/0/0 0/53/0/0 ns
RE14H 0/0/48/19 0/0/13/40 <0.001
RE34H 0/0/4/63 0/0/1/52 0.515

P1{H <0.001 <0.001
Hb (gL, xs) ENi] 87.08=15.18 105.23+16.93 <0.001
ARE 1A 90.05+18.75 109.49+24.24 <0.001

PAA 0.102 0.057
Alb (gL, x+s) AHY 32.64+5.79 35.01+5.29 0.022
ARE 1A 32.34x4.51 36.28+3.63 <0.001

PAA 0.615 0.087
Urea (mmol/L, Z +s) AHi 11.99+7.72 4.71+1.88 <0.001
AJE11H 10.55+6.50 4.64+2.01 <0.001

P 0.060 0.783
Cr (pmol/L, x#s) A A 350.16+326.85 76.79+30.07 <0.001
ENER G 254.03+217.33 66.85+18.90 <0.001

PAH <0.001 <0.001
CRP (mg/L, Xxts) AR 74.70+63.74 61.00+57.56 0.262
RE 1A 32.22426.10 19.93+17.30 0.004

PIa <0.001 <0.001
HbAlc (%, %=s) PN} 8.71x2.11 8.44=1.19 0.411
RfE 14AH 7.42+1.13 7.62+1.08 0.328

P i <0.001 <0.001
o MEETTIRFFCE LI, TTT IRI7 BI85 RIER
sl . W LEAAE (SIRS) M E BEREIRG AL, 1T AR KA f
B0 l | S MTRAE RS . ABFTTR I EIPIALR
el J CRP K1 53 F R, GIRTAOIER I R, 2
L - }\k{/} OB A TR T e, 4R T A7 900 S
%”' Je N ez @ a rIE R . BWAARSS 1T ml
= F 5 WA PR LT BR R TR 4% 2
el . MRPEZE 5Kk il (distraction osteogenesis) il

0 T T T T
I W
o %@fﬁﬁgﬁ :

K2 RN AENEE R R ES . EARE 1 H
i, AU BRRBORTT & (P<0.05)

SEHETNBIGY & B, TTT 3GY7 DFU BIALH 51
T AL SRR I A 398 A R R G PR A O T L AR
T CTA [ERERG N TTT 3897 & 818 M B Y DFU
BH AR O A W A, 5 22 AT A5 R A —

K 2140 (distraction histogenesis) JEEL, TTT £
AR AT REXT 22 Fh A SUEA A AR S B9 PR T
BRI, ASHIFSE B 45 S FE 7R TTT 73 %) B o 28 1
DRE T RE R AT AR . B AR . RS A M AL
BFEARIE 2230, TR 3 B R AL 3B o0 J 3 7E A B
H Y BE e 1B R 7 R R B Iy AT AL A5 A
TN, TTEBGEE IR, WA e T e

FRBE BRI BT R 22 R R R 22—
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