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WE: (B8] WM REKRIKS RSB BIH 4 (vacuum-assisted closure, VAC) J5¥7 IR HEH Gustilo—mﬁ”’%ﬁﬁg
G IRECR . [k ] BB S34T 2020 4F 3 H—2021 4F 9 HARBEHGAIRHER Gustilo— ITES BT 60 151 835 B9 R R, ARIEA
HIEEBAEEE A, 31 IR FPTA R BRI S VACIRYT (BRG4), 29 RIS — VACIRYT (VAC ). MR FA
W WSS SN . [ER] MAAZERTAR, RbhJe™EIAIE, P EE BT ARIEIF VAS $¥53 JCH] i 22
S (P>0.05), BEEZHH ZWIARTTHE] [(9.9+1.7) d vs (11.0£1.9) d, P=0.014]. & TP [0//I/I/IV, (6/17/5/3/0) vs (2/11/10/4/2), P=
0.017]. PAZEIFZL [VIVIT/LV, (18/8/4/1) vs (9/12/6/2), P=0.048]. 40 B H5 754 2% [BH/BA, (1/23) vs (6/17), P=0.035]. A A4 X
|48 /R B2 152 3, (24/5/2) vs (13/11/5), P=0.034], AT & A B A [(25.8+5.1) d vs (29.6+5.5) d, P=0.007]. 4 FEHTE] [(29.6+4.5) d vs
(33.0+5.5) d, P=0.011] FIAY7 #% H [(6.3+0.5) Ji JG vs (6.7+0.6) JiJt, P=0.003] ¥ & T VAC 41, SEEER A7, BamERs,
PIZHAEE ) WBC, NEU, CRP Fl ESR HR3 TR (P<0.05). —HIARTIKEHMN R REILT VACH (P<0.05), BkE
TR A [(6.2+1.7) D H vs (7.3x1.5) N H, P=0.011] FIE I A& 1500 [ B IF/AER/H A B, (25/411/1) vs (17/6/2/4),
P=0.016] ET VAC 2. FRFEHERS, W2 A3 00 R FmR G DU R BT Re Yy B ks (P<0.05). ARG 3 MHEREGAE
TP IEAT LA Johner—Wruh THEEVER WEM T VAC 41 (P<0.05), RJF 6. 12 A H WL a3 e m 5 il A i IR Th RE 1 22 57
WG (P>0.05), BRAHMBEHEEHEET VAC Y] (P<0.05). [4it] SH%—RH VACIHITHIEL, HEREEK
Vel & B B 1w P -G BA R0y TR, AR XU AL A & A O A o
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Antibiotic—loaded bone cement combined with vacuum-assisted closure for Gustilo type Il tibiofibular fractures / ZHANG
Yang, DONG Shu—xing, LIU Zhong—hao. Department of Traumatic Orthopaedics, The Second Hospital, Shandong University, Jinan 250000,
China

Abstract: [Objective]| To evaluate the clinical outcomes of antibiotic—loaded bone cement combined with vacuum—assisted closure
(VAC) for Gustilo— Il tibiofibular fractures. [Methods] A retrospective study was conducted on 60 patients who received treatments for
Gustilo type I tibiofibular fractures in our hospital from March 2020 to September 2021. According to preoperative doctor—patient commu-
nication, 31 patients were treated with antibiotic—loaded bone cement combined with VAC (the combination group), while the remaining 29
patients were treated with VAC only (the VAC group) after a thorough debridement and external fixation in the first stage. The documents re-
garding perioperative period, laboratory tests and follow—up were compared between the two groups. [Results] All patients in both groups
had operations performed smoothly without serious complications. Although there were no significant differences in the first—stage operation
time and VAS scores between the two groups (P>0.05), the combination group proved significantly superior to the VAC group in terms of
the time elapsed prior to the second stage of preoperative time [(9.9+1.7) days vs (11.0+1.9) days, P=0.014], exudation scale [0/I/II/III/IV,
(6/17/5/3/0) vs (2/11/10/4/2), P=0.017], granulation scale [I/II/III/IV, (18/8/4/1) vs (9/12/6/2), P=0.048], the bacterial culture before the sec-
ond stage of surgery [positive/negative, (1/23) vs (6/17), P=0.035], wound closure mode [suture/skin graft/flap, (24/5/2) vs (13/11/5), P=
0.034], wound healing time [(25.8+5.1) days vs (29.6£5.5) days, P=0.007], hospital stay [(29.6+4.5) days vs (33.0+5.5) days, P=0.011] and
the treatment costs [(6.3+0.5) ten thousand yuan vs (6.7 + 0.6) ten thousand yuan, P=0.003]. Regarding laboratory tests, the WBC, NEU,
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CRP and ESR were significantly decreased over time in both groups (P<0.05), which in the combination group were significantly better than

those in the VAC group just before the second stage of surgery (P<0.05). In addition, the combination group was significantly better than the

VAC group in terms of fracture healing time [(6.2+1.7) months vs (7.3+1.5) months, P=0.011] and fracture union state [good/delayed/non-

union/osteomyelitis, (25/4/1/1) vs (17/6/2/4), P=0.016]. The local scar grade and limb function based on Johner—Wruh criteria significantly

improved over time in both groups (P<0.05), which in the combination group were significantly better than those in the VAC group at 3

months after surgery (P<0.05), but became not statistically significant between the two groups at 6 and 12 months after surgery (P>0.05).

Moreover, the combination group was also significantly superior to the VAC group in term of the patient satisfaction (P<0.05). [Conclusion]

The antibiotic—loaded bone cement combined with vacuum assisted closure has the advantages of shortening treatment period, reducing the

risk of infection and promoting fracture healing over the VAC only.

Key words: tibia and fibula, Gustilo type Il fractures, antibiotic—loaded bone cement, vacuum assisted closure, clinical outcome

HERER Gustilo TN 47— EL LR ZBI05B

ST E Z IR Y. £ E (Kinetic Concepts Inc,
KCI) A vl & T RAT BT A4 (vacuum—assist-
ed closure, VAC) FEASE—Fol B 09 7 E 35 5 1 Ee
AR, BAGRTR M B A0 P A
QT R RBCR , TEA RN b AR
PiAz Z B KU AT LA 2 AR AU A A T kLR
T, R 2 R R SOR A [R] ik sl A, 1450 3
o JUE 4% 09 B RIAE T, WER SIRIT T RN L4
PE S AR, BRI IS SRR, R S
BIVER, VRN YRR TR GOE G T, 454
Yy ERT, fEdE B AN AL, IR
B BB AR SURA, TEBFIAY 7 B b
YERIUTER 7 0 VAC XHEImaa A2 s, HRT
W R RS AR, A B IFTOARTEE, P
PAEA R . PiA R ke B aeA R UGy, HTE
ARG RS LY, MELMRIERH USRS, 5 IR
AT TIRTT . WA N T I B 4
HIBETE /D, ELk = RGP ROTAL . AT [l i
YA T 2020 4F 3 H—2021 4F 9 A AR BHI i 8
& 60 Bl Im RBERE, 43 I R AR R 5 KRB S
VAC 58— VACIRYT, HIHPUERA/KIEKES VAC
TEVRIT IR Gustilo— IS 4T R AR RASCR , B4R
SIER/ (1

1 BREFAE

L1 A S HEBRbRE
PAFRHE: (1) ¥y 18~70 %5 (2) £F4 5
RHEE BB s 2wt (K la); 3) f78
Gustilo T BYFF PR T2 WibnifE 5 (4) AT
ARAGIE; (5) BHEMAFIEFHEITE, HAESS.
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B2 ROENIERSIG;; (3) N, K. &
HERARERCS; (4) RIGAEWRBEE A, Fivib
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1.2 I RBER

B 73BT 2020 45 3 H—2021 4 9 HABE €114
BRGA B IR HEE Gustilo- T A B- 7 3%, 3 60 1)
i FIRPRER R, IAARDITE . AR B w4
RN BF o RPIA, 31 BRI BUAE R G KRS
VAC VBT (BEGH4), 29 Bk IS 4f VAC IR YT
(VACHH) . WABEARAT— BRI 1, PR
W PR IRBFE %L (body mass index, BMI) . 3Z24j;
BEFARME . Z4iE K . Gustilo-Anderson 43771 . £1]
T AR Y 22 g2 L (P>0.05) . B9
W BEFACTIEZE eSS 5, A B A R

®1 PABRERT—BEMSR

Table 1 Comparison of preoperative general data between the

two groups
Hoks e VAC 4 P
(n=31) (n=29)
RIS (5, T +) 48.8+14.0 47.3x12.4  0.664
PER (19, B14) 22/9 18/11  0.465
BMI (kg/m’, ¥ +s) 24.1x2.1  23.7x1.8  0.407
ZETAREHE] (b, x5 7.242.1 77+19 0319

il (), BN TS G Al 17/4/6/4 14/8/4/3  0.551
BT (), I A/1T B/ C) 8/17/6 11/13/5  0.597
ANTATEAR (em?, % +5)

60.2+6.3 58.7+6.8  0.364

1.3 FARIE
WRGAH : BRI S MBI AT RIAR, THBR
SYRIEAL 5 7Yy, RATRER AL . Uk . Kl
B, WERTLUMER, DIAMNEELEE E G 40 g
HARPMARIA 2 ¢ THERMAK, 5 PMM KR
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SYEFERUBIIR . FESEE R IS TR I,
EEABO L RECES R, PR B4,
W R EFR AR (EE KCI AR %
BIRDRAR KN EATE R, e E Sy R E Kk,
DAyl I b, G 5530 LR Hh ORI 2% 3
em MHIERERCR, #4% VAC FURIRTFAL . HHL 3
d JEPRBE VAC, MRIEEIHIE L EH: VAC Bokk, &
A B AT T MBS DL . AR5 A R B

VAC 4 : RIS RIMIEA L S 7Y, R aEfk

Btz JUURE . RIS, WERFRMER, LISHE
TERR T K RABEIRER (SEHE KC 2
A ARANEIAR SR/ N AT BT, Be el o T8
I, AW i B, ARBRIE 1.

PIZL R AR E Je AT IR TR, G R,
PRI RERINEE A, AN A E , AR IS B i
OUEIL VAC, ZRMFRVEnl kS | M SO
HOARE A (K le~le) o BeAH R M E2@MA
G, BEMTR, BubiEOke e, MARE, Hael
(&l 1f~1h),

K1 @&, J, 8%, Gftn, HISHEE Gustilo B BB, FTitAdREKIREE VACIHYIY . la: RATRAZ2HTIL; 1b:

— TR SNEERREE, SR EREIKIE, VACIHIT; Lo, 1d: HWIRERINEELSE, FTHIMRAIEE, FR KR
Bl Te: “HWINBEEAT X LT IWL; 1~1h: =T AREKIEGE, AREEEREREE, Ea00mE; 1, 1j: KK X &2
&, WETES.

Figure 1. A 58 year—old male suffered from Gustilo Il type B fracture of the right tibia and fibul in a car accident, and treated with antibiot-
ic bone cement combined with vacuum—assisted closure (VAC). 1a: Preoperative imaging findings. 1b: In the first—stage surgery, debride-
ment, external fixator fixation, antibiotic bone cement filling and VAC were conducted. lc, 1d: At the second stage, the external fixator was
removed, and internal fixation with plate was performed, while the bone cement was retained to fill the wound cavity. le: X-ray findings
secondary to internal fixation. 1f~1h: In the third stage of operation, the bone cement was removed, while the iliac bone autografting was

performed with wound closure by suture. 1i. 1j: The X—ray review at the last follow—up showed that the fracture was healed.

14 PHhHERR /e B UREAR S, 9ok B 2 i vl R R O s

1058 [T AR R, R Ao A5 4050 D ) Yy, WHARERET WY, VIR TI I
(visual analogue scale, VAS) PEASEIRFERE . 174 WY, RZEVER 1 Roheys, W gmser, Mg,
SRR BT 0 o EM s, T4 VgOErHsE " RS AETEC (white blood cell,
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WBC) . H o0 %2 40 g b {H (neutrophil percentage,
NEU%) . C W # 1 (C-reactive protein, CRP) FIZL
Y HIITR% % (erythrocyte sedimentation rate, ESR) . >R
H Johner—Wruh ¥7 R EA AR HETEAN £ BE T RE 15 il
KRTBIRTEOL, 1RO FRRR, 1T SO Z= 4 M
IR, TGO AETERYR, IV SO RIRIZIE ; 108
HWEEE, AR B IR
L5 GeiteEorik

K SPSS 26.0 GEit i AT it o br. iR AL
UL 7 £ 3R, OB IES M, Wi SR
ISTAEA R 5 AL NI ) s TR AR B PR 23R 7 22
S3HT, TR LLECR I LSD 55 SRR AR ER i I,
K R R L 45 9% 55 LR JH Mann—whitney U 6
5, N BRI Z DM KGR Friedman 5.5
HECTORER ] o2 B8R, Fisher K5 HAREL . P<0.05 N2
AT EE L

2.1 FEFARBIEH

PR 2 8 PR 58 ol — I R R, Rk
I E I RAE . AL BT AR TER IR 2, B
HH—WFAREEIF KT VAC 4, HERELI#
B (P>0.05), PHLRIPIAFARM] VAS 53 JCH b
25 (P>0.05). HfE, BRAA WIARATN R, B
WS WEEPFS . B Al i % % Bl m A
A BIEA AR AR R B 2 F 3 2 A
F VAC 4 (P<0.05).

®2 BABRERFAYPAMSILER
Table 2 Comparison of perioperative data between the two groups

A VAC 4
€7D P{H
(n=31) (n=29)

146.1+21.8 137.2+18.6 0.096

— W AR [a] (min, X +s)

VAS P43 (43, % +5) 3.120.7 3.320.6  0.205
ZIAARATHSE] (d, % ) 9.9+1.7  11.0£1.9 0.014
BTG (19, O/1/1/ITI/IV) 6/17/5/3/0 2/11/10/4/2  0.017
R ZEPEGR (1], VIU/LL/LV) 18/8/4/1 9/12/6/2  0.048
TR BRI (191, PR/ B E) 1/23 6/17 0.035
BT 2 (1), 5 AP ) 24/5/2 13/11/5 0.034
BT AT (d, 7 +5) 25.8+5.1  29.6+5.5 0.007
fEBERTE] (d, 7 +s) 20.6+4.5  33.0+5.5 0.011
IRIT TR (JTJE, X +s) 6.320.5 6.7+0.6 0.003

22 SEEkA

PR LRI 25 SR L2 3. Bl RIHERS,
HHEFA WBC, NEU. CRP 1 ESR ## Tl (P<
0.05) o FIUR AT 4 2H 5] 45 250 iy 4 I s 1) 25 S 34
TG FE L (P>0.05), ZIRRFTBEA AN ks
FrIg B EDT VAC 40 (P<0.05) . H Bt Aif 3 4 1] 4% 33
MRS AR 9 22 B TEG T4 S (P>0.05) .

R3 PABREMRRBER (rx) SHE

Table 3 Comparison of blood test data between the two groups

( % is)
E=1D BAE4H (n=31) VAC 4 (n=29) P{H

WBC (10°/L)
— AR 16.9+3.5 17432 0.526
ZHIAR T 9.3+1.8 121220 <0.001
tHBERT 7.8+1.4 8.11.8 0.385
P <0.001 <0.001

NEU (%)
] 88.5+5.5 87.6%5.1 0.517
ZHIRHT 75.1+3.8 77.8+4.2 0.012
A BE 73.842.9 745433 0.362
PAE <0.001 <0.001

CPR (mg/L)
— AT 39.4+9.0 38.248.3 0.569
ZHIRHT 10.2+4.6 14.6+3.7  <0.001
B BERT 7.2+1.6 7.5+1.8 0.446
PH <0.001 <0.001

ESR (mm/h)
] 45.6+5.6 449+52  0.602
ZHIARHT 16.33.2 217436  <0.001
tHBERT 12.7+2.8 13.243.1 0.573
PE <0.001 <0.001

2.3 KETIZS

Wi B H Y RBE DT 12~18 A, E¥ Vs
(15.2£2.5) I~ H . WAUBRFBEVIZR R 4. B4
()5 4T A IR RT B AT A G B 2 LT VAC 4
(P<0.05). BEVISRES, HIEREE MRS AR A
f R HUE 1M/ I3 (plateletrich plasma, PRP) A
NIRIT, BITAANE. BAEEES IRFAREL
R, HBERITIERE, R EEShUEREKIE
BEERIRITIR R, RJG | AERE R EIRE AT,

BER RS, P2 R 1 SR R 15 100 R B A )
BB EUGE (P<0.05). ARJF 3 A KA AR
PRI OU R R O RE & LT VAC 4 (P<0.05), AR
J& 6. 12 4~ H WA 8] Jey B e R 17 L AN AR R T R A 25 57
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IS it24 5 X (P>0.05) . B 20 i s 4 Tt s i i
BET VAC 4 (P<0.05).

R4 PEBRERBER (x+5) GHEK

Table 4 Comparison of follow—up data between the two groups

(% +s)
. BREH  VACHL Pl
(n=31) (n=29)
B A wE (H) 6.2+1.7 7315 0.011
BITRE (B, RAFAER /B AE
K% 25/4/1/1  17/6/2/4  0.016
PRIR (9], VIV
ARJE34H 7/8/1412  3/6/12/8  0.041
AKJg 6 1-H 11/9/8/3  8/9/10/5 0.239
U NERVE] 19/6/5/1  16/6/4/3 0.352
P <0.001 <0.001
SEUBRE (19, /R /)
RIg31MH 8/14/5/4  4/7/11/7  0.027
KI5 64 A 12/12/4/3  8/11/7/5 0.160
R 12N 18/10/2/1  16/6/4/3  0.508
PH <0.001 <0.001
BE W (1) 0.039
T 16 9
B 8 6
— 5 6
AR 2 8
RIS ©

3 BUES R Y Gustilo I 7Y -H- 41 22 0 =1 BE & 247,
BB A BT B0 8, 3T R ELRI R,
PERAE, W SBURALURY: . BHER . BREAR
I RAE, ACFIN Y EE 2 25T I T BOR R T A
LR . Gustilo ITAVEHATIATT BIP M AZO WA 2
HATEE AR LUE S . Bria e e AT B 1k HZ 41
TR, BRI KUE: AR UE SE AR T AR
fho AN EA itttz , A% LEir
IRIE, HESEmEYHE . AEETR T R
BAXHUER BKIe YRR, 4RI TR
TR B KT bl R AR, BN ] I ZH
SUN LTI, 33X R PRI AR B AL T B
wARAE

/NBEET G = SRSV 5, R R B
FRIE U HE B e B3, Kb Q10 ™ B Gustilo
2026

MRS EH A )2 R 2, BIETER, 155
FEEE, AR A KRS, B X A T AR
HRHE AT IRk R . RO B TR T
W, RS TE B S AT R RS, 5 BB B e
WIAERTHEMKE, SNARAL RN, HEL
UOTE A B Bt R R, AERIRYT R L ik
FHE KU BB AT LRSS R B CR BN 5 = A i 2
W, AR e A S SRR I 2 PP T, A
Bl A . Liv 58 "7 ARSI S PiAE 2 K Ek
BIRIT IR SR A, DR as R R S
TR RAEL, Pk R KIS 7B A W H T
DA/t R OB S 8, M DS TR, AR
yok gy s s e 1IN 710 g 2 5 1 S R R T 2
T HRERNLT M, AN, Sun & " HPTERE
IKVELE A VAC IRYT Wagner 3~4 Fobl IR 15t , 45
FAE SR BB KIS VAC B AHS T 28 4l fdi 1)
VACIRYY, Bl mtm s, HARR 1A
LR, DL G5 SAR RS AR 2. Jiang
R B E ThAE L P R ARG RS
TR LA BRSO NETF ARG B R 0 R, iR
FrUST A R H A Tk . AR, Pk
FHKIRECE VAC F AR T LAA 555 b 4 il 4] e Jek e
R TR TR A s e

H 2000 4F Masquelet 2 4% % D) 1l 175 3 BB R
AR B B LR, ZEARTE BT s o s
ERCR, W N T A FRE R S 8O0 E B . K
Vet ANEMUATE B T8, ol i B & & A
FI-2. L4 R AE KRR A K IR -1 AR 2 Fh
ARKET, fEbEEEAINE R, nEErE A
WAL P TERCHE MG A1 B B E 90 $5
PR TR, Novelli 458 2 ffF58 £ 0, RIEFEIRHITH
E AN B R R VARG . HKIR R o
R | AR B i, RIS 22 R, 4~6 JRIEY
SRR AT R 8 1K B B AR A A 25 Wk FE P, Wilairatana
25 5 AT B A B K RN Al K ek 4 e
BHHAJG CRP, ESR LK IL-6 A LG K, #F5E%
WIHLAE B 7KIBTE TKA ARG 72 h 1 AR 7
BRI o e 0 SR e ) 4 ol X6 4 B 9 i 45 A A B db i
H, IFrTREREA MR TTAER . A, Ugras
B PO HRAR T O N RE I S DRSS R4 Z T Y
FHOCHE,  AATTA I 2R WA 1 R S S X
WARTREIR EAREEE, I/ D JAE R ] ARAR B AP A
G4 R . SAMPREE R 3, YA R EKRNIRA
AR SR U S RS RAERE R, el T AR -
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