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The Application of Llizarov Fixator Combined with Antibiotic-laden Bone Cement in Treatment of In-
fectious Bone Defect of L.ong Bone
Zhang Guichun,Zheng Runquan,Zou Lin,et al
(Department of Orthopaedics,General Hospital of Jinan Military Command, Jinan 250031, China)

Abstract: Objective To discuss the individual-based treatment technique and clinical effects of long bone with in-
fectious bone defects using Ilizarov fixator combined with antibiotic-laden bone cement.Methods From June 2011 to
January 2017,21 patients suffered femoral, tibial and humeral infected nonunion with bone defects underwent operation
in our hospital. The cases included 14 males and 7 females aged 37(18~65 years).The site of infected nonunion involved
12 tibias,7 femurs and 2 humerus. After debridement,the mean bone defect length of tibia was 7.2cm, the mean bone
defect length of femur was 8.5 cm,the mean bone defect length of humerus was 6.0cm.Surgery was performed in two
stage. The antibiotic-laden bone cement was implanted to control infection and form a bone-induced membrane after the
infected scarred soft tissue and necrotic bone were debrided radically in the primary stage, the affected limb was fixed
for bone transport by monolateral external fixator or fixed for bone transport by Ilizarov external fixator. After infection
controlled, the bone transport was performed by Ilizarov technology in second stage.Results All the patients were fol-
lowed up for 12 to 24 months with an average of 18.5 months, the average fixation time was 17.2 months( range from
9 to 21 months) ,the mean external fixation index was 2.38 months/cm.Bone results and functional results were evalua-
ted by ASAMI classification. The bone results were excellent in 13 patients, good in 6 patients and fair in 2 patients.
Good and excellent rate in bone results was 90.5%. The functional results were excellent in 11 patients, good in 7 pa-
tients and fair in 3 patients,good and excellent rate in functional results was 85.7% in our study.Conclusion Our study
suggested that Ilizarov fixator combined with antibiotic-laden bone cement can control infection effectively, correct de-
formity and rebuild limb function,was an effective method of treating long bone with infectious bone defects.
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FRERBU SR KB TP B A S M E B DU R B KU AT G R AR ik BE Ik 4 R R L A
RIIEE M BRI AR R E MR RN R ARCRIE . T BR G 53 A E K e A BT
W Tlizarov BORE A BCH TTHAMEE VIR R A REMESBL AN TEMEAES . REEA 201146 A E
B R AR E AL B R E R ATRE, 2007 4F 1 A MGR KB B TR SR B R 21 A1

FRAHBL EH,FREFTFARRES lizarov R RERFRERFHSE7 Py AL)] £ A FAH L E,2019,25(1):25-28;54,




.« 26 .

R — 6 QU A0 € | TP BRI R R R K e A R
e, 20 i Tlizarov HAR #E AT B RE IR YT K B R e ok Bt
BORF A EGOR RN RE SR RAF S IF

1 #RERE

L1 — %R A 21 6,55 14 ], %0 7 5 4E i 18 ~65
B V378 B IR A A B T L 58 5E A 9
i WA 5 G, RS S 17 L PR PR A 4 . K
TR BB 12 B T RE A BRE T 3.5~ 11.2 em, 1
7.2 cm; BEF B SR 7 6135 AR B BUBE L 4.1~13.8 em,
VI 8.5 cm il B BB 2 1), 35 A5 B BRI 2 50 5
em Al 7 cmFY 6 em. MW 0 B B S A e B — IR Y
TR E R 21.2 AN H (6.5~110.7 A A . E S8 5%
EERN & O A RTA 12 0] R A IR 2 ], ¢
BN 5 Bl iR R 2 B,

IYABRUE ) RE AR 18~70 4 5b) U K 515 Brit K

FERT 4 cm, HAFEBRGAEFHER K2 H O b4 RH KR
PR, DL s AT Tlizarov BE4K 5 d) B3 %00 T A 2 g
SEhF . HEBRARIE ) B IF A 1 R BET 52 T AR )
PR E A s o) BN AE R s D BUH ) RUTRAE
L2 ik
1.2.1 BFARMAE 2=ERA R 72 ho i 47 01 2
Y535 AF A 40 ) 350 (white blood cell count, WBC) | 21 40
ML % (erythroeyte sedimentation rate, ESR) ,C J b & H
(C-Reactive protein, CRP) | F& 6 & Ji (procalcitonin, PCT) ,
FAIIIA & 6 (interleukin 6, 11-6) %5 If 55 2# K 45 . R % KLY
X4 A Oh R S MRI AR FfE MR (13 i),
YL IR T (9 4F PET/CT 2 $D.
L2.2 —HRIF e BIRIE Q. AR AR I KR
A B AL AR AL . AR rh DU AN 45 B A S, W 2
BHEA . BT Y AR SURRELE BR L B8 0 U R T B A2
P SR BE A ST R RE AR TR K& (=80mL/cm”
3.000~6 000 mL)JC B A R K UK (0.1 % LR DAk He
MUEAR S e B RCH SRR R

SRR %24 AT IE A A1 [ i 4, — RSB T R B R Or-
thofix HLif1 A1 i 42 , e 1 3 i X I8 B 2 ] Tlizarov 38 b
[ R 2, TR I SO0 A A S0 T R B, AR A0 A T 4 74 24
B R T SRR AT AR R R R O 15 )0 WA B Y O O TR P
(polymethylmethacrylate, PMMA) , IIfi JK | Kk 2 0Bk i 4
H O BRI R 2 2E 0l R TR R R Sk R R 2
P e 357 . XT<T6 cm B B AR T T 2 1 R4
YU — B9 46 DAY 397 S o O S [T R 7K A B
TEBCOE WP e 6 A X . > 6 om 4 SRBT, K T8

Journal of Practical Orthopaedics Vol.25,No.1,Jan.2019

1 B I AER IX 1 T R ST 9 B BRI R TR L B
AT B K 8 X T Bl AL 4 B A

ALV B /N B AT — SRS R e L A L
R i 7 (7] — 07 O FL A4l S B K BN T e K
Ji [ AT B A A R B8 . AR T ORE P U
HR A PCT.IL-6 #5845 PR 2 %, CPR B TR 8h
R ST A Ak 6 ] 7 4 B R e [ AR R AR 12
JAE BB AT P A
1.2.3 ZHNRT e —RAETE IS 6~8 JA I K K i 7% %
R TC IR Y fiF AT S AC . CH B K U o G 4Bt K e A
B T AR E s 77 . BB E SRR T
S o A2 FF 4 T T — O 0 R B AR K 2~3 em
PV, 5 T B A 2.0 mm S, DLk R K
W S 7 A TR B 2 A L R0 B S T B AL
B TR 2 [ S R o R [ A L A

RET~10d FHREK, FHEREK 1 mm(E X 4
WK 0.25 mm) B 2 A A X 4 h, B IF {85 0 4
KB, WimahE ., 4 KK 0.25 mm FR4E 3 AL LL# (¢
Wismin e, WA Z48 XL, WELERLAHX§ &4
FEIR AT SR 0 A2k R AT I F R R R i A
B S 3 A A B T Ak Y B b AT 5 s R 5 V0O B A
N 2Rk
L3 Pt s BT B E A 448 4 (external
fixation index, EFD), R B ALIE R AR 5N %S
(association for the study and application of the method of 1I-
izarov, ASAMD) TP RifEE 20 b B Mk 45 SR R T R 45 SR 1T
W, FHERFEERE S AA R YRR
S LT R P, DRERETSMAF
WG B AT REE OGN RS R B SN R R AR
B PR 55 5 TR AR AR R P 28 R
2 % R

PRI R 95 R & O A R N e WA BUR . 3
1] 8 3 2 55 — B BOAT R R R v 1 451 e B 1 8
WA 2 MG A, A BEEE KA RAEY
BRER NI, REHD 12~24 M H 1 18541,
A E SR E R 9~21 AN AL EB 7.2 M H . R EFTAI
ASAMI VM bR ESEAT IR . EFTE28 2.38 A H /em, %
H ASAMIAFAR A7 A o B 45 50 2 01 13 i B 6 4, v 2
il A B3k 90.5% s AL S AR 11 . R 7 44, v 3 4 R
RFEh 85.7%,

FIHEBEHRETERAG AMIBELEE K. 3 HIR
R ME N E Y NI 5187 § =PI 1§



SRR S

25 4,5 11,2019 4E 1 H

L B 9 0 08 2 D0 0 o S 02 902 1 T8 2 O 19 A
8 A Sy 60 A [ 5 2 o O 40 A 9 T
F8Co 9 B R ) L3 D E AR T E BT 2 KR BR L R
WA E . 3 R 2 S A58 A O o 01 L
FRHIYL A AR R AR s 2 e A o
PETERS 2 O RPTER R4S R O L7 2k
R,

WAL G Ry 28 % BB L 16 A R T R RO
FAATVITE AN E EAR ARG 1A HEREER 8 A H

NP

INADECA RN
Bl gamazs  O7

AREXBRE B

b e

FEKREIAMA
X4& K FHE RS
3 W i@
3.1 ERIMERAAERE ORI R B g
. Tizarov tA A 38 97 R e B B3, K 75 0E BR o AL
{EJE: B0 SR KR AN B B I A K2 5 R 7 AR ) B B
(/RN PR B i AN A = N LR o e Y
MEBE T 3 R BEHLTH I KL 5 H AT 2 3 ok T E AL

T B SRR 1 3 A O b A T A e Y

A5

A B 8 MRIF B
FFPLARRAE

Bo6 FEKRESAA XK TR A7

. 27

I 0 AR LA A R B L SRS A . ABEJE MRI
0 7 0 R e 9 R 0 e 4 R Ay T R G b R
RIERA . IR B, 2 BRI o B AR T ol R KR
T B ol S 70 B B R A AL A, e T KA B e AL 3 A
JVJE T B KR e PR A 0 0 o R AL i 2 U
JE L BERAT N EE, B WA 2R ER
O EET VAR T T, B B A A N R
HEIF BRI 24 A H LBR 25N 24, TR Lk,
FARBFZRFFRILE 1~7,

-
54*5X&H%%%%Eﬁi?
BRI RS LR EER

FREKRKEUMAFBIBZRE
XEhFERRAATLTRAS

bR 4 B L AR 25 ) G DR B T B AR B RR
15 R R R B R IR . R T L A MRT 5
PET/CT 8 Y i B 5 Y . PET/CT X F A #E 9 4
RS B PEAS L BB > 95 % AR 75 % ~99 % (ELA 4 A
X E LRI NEY A E S M MRIE 2 flEE, R
R P Y e T e e B AL B I T B L B 30
FEERA UG SIS, SR b 412U G A R 2 B



. 28 .

IE 0352 8 T 797 86 11995 1. Simpson 455 34 50 15
P BER T ARV, R 12 V1B, g 2 8 5 1 % 0
%5 mm FI— MBI K, E6F A — R A EE
TR R iR R KT RIBENET . TR R B AR ST ¥
AN, DL T B I R AN A R AL I A R )
HEAT AL EESR JG EEK  Ah e R K R HEGE AT
{8 TR A5 1 K e AT AE 8~ 12 JR WK, R 3k SR AR i BB
K.
3.2 WERIRCRM AW BTG K WLEE 3 B AR T DL
WA FRME F A M RIE, 25XV ERAT R
e 2R R W8 57 (IR 202 48 ho XTI R /5 BE M e
JER e T B % AN 0 AT T A B AR G 14 40T, B
R B T 27 23 0 IE TR 2748 T ARy L 12 I I 4 o 2 i R A
&L E R T >0 AN 268 A A ]2 g
FRAT ¥ A MR Wy 85 % s B A 0 08 P A 9T

WBC il ESR 351 £ £ 0F & g 19 12 W & L%, CPR,
PCT IL-6 12 Wi Jk Je 0y BURE M R S PEAR GBS 5 . CPR ZER
JG 6 h IR, 24~48 h Wk BIWE(E. 2 A G R IRE IE® .
PCT ZEAN RS )5 3 b BP AT, 6~12 h ik 5 & 0, 1 B 1
TEFLIE 0 40 TR e B A T OF B R AR R IE A O
IL-6 F M HA 15 hy RIER MR, R 48~72 h IR K IE
W DT RITPH R 3548 bR 1 50 2 8RR OR B b
e AETE R AF B OF N RE A B R X S AR AR IR 5
FH 2 M M X1 A 1 8 3 SR
3.3 BUERBAKREKA lizarov AR ML H  Tizarov HA
CHE B AL 2 F A 0 3 - ik N o A B Y A
I N P A G BRAE AR 58 B 2R R R 2
Il B A I 3 41 20 450 it A AR K 501 Papakostidis
AU B R A Tlizarov £ R MR E R A 500, AT
KA HRGIH RS REREE R, X FERTHUWIE. R
RIETR =0 P D N BN R A K T S =g 7 S LR
%) LT 2 IR B AL 2R R A R TR B R B A R
TRMETH KA . BTG G5 e 1 B3R 58, P A S UK
PUA R B K8 7 08 BURE A B v B A R A B
A IKBOR A AN A: P B F Y B R e G R B A
filh o [ B A0 SELTE 47 S 1 2K AT TR A S B Y SR
=W R EH . AR~ B RS T
LERGEMER AL BDE B B 7 5 BT Y B — A AR
VAR 25 (6D B 7 5 R 15 DA S 40 0 B 44 5 e it IX 8 1Y
KR

o B A8 5 1w AT HE Ortholix H g AM &
BCRESE IR A R SR A . TR A SR D 1

Journal of Practical Orthopaedics Vol.25,No.1,Jan.2019

B T2 S RN TR B, AT IR B Tlizarov PR A0 2 42 L

PEUCA M RUE I R L B R WO R R T

TG AR BT I I 2 KA . A B O R DU R 2

A TC TR 2 A B8 % T B UK 5 A T 4 D A s B Dl G

T 5 A 2%,

L LR B R B KRR A Tlizarov £ AR, AT A 20 H

JR I 2 E SR BRI, A RO A T R AT R B R R

B A RO

L ESE

[1] Yin P,Zhang L,Li T,et al.Infected nonunion of tibia
and femur treated by bone transport[]J].]J Orthop
Surg Res,2015 10(1) :49.

[2] Gouron R, Petit L, Boudot C, et al. Osteoclasts and
their precursors are present in the induced-mem-
brane during bone reconstruction using the Masque-
let technique[J].]J Tissue Eng Regen Med,2017,11
(2):382-389.

[3] W RS LB, & R, % Masquelet L R BT K F
BRHREFHAGERLNILEZFEAFFEMR,
2014,36(15):1630-1635.

(4] Osmon DR, Berbari EF,Berendt AR, et al.Infectious
Diseases Society of America.Diagnosis and manage-
ment of prosthetic joint infection: clinical practice
guidelines by the Infectious Diseases Society of A-
merical J ].Clin Infect Dis.2013 56(1) :el-e25.

[5] Hu XH, Huang L.,Chen Z,et al.Effect of a combina-
tion of local flap and sequential compression-distrac-
tion osteogenesis in the reconstruction of post-trau-
matic tibial bone and soft tissue defects[ ] ]. Chin
Med J (Engl),2013,126(15) :2846-2851.

[6] EE Ak, Kol £ FFTREKEGTEERY
Ve KA R R ] A F B ¥ ) ¥ 4].2013,34(6)
658-660.

(7] Biz C, lacobellis C.Nailing treatment in bone trans-
port complications[ J . Strategies Trauma Limb Re-
constr,2014,9(2) :89-96.

(8] Shemesh S,Kosashvili Y,Groshar D,et al.The value
of 18-FDG PET/CT in the diagnosis and manage-
ment of implant-related infections of the tibia:a case
series[ J].Injury,2015.46(7):1377-1382.

[9] Simpson AH,Deakin M, Latham JM.Chronic osteo-
myelitis. The effect of the extent of surgical resection
on infection-free survival[J].J] Bone Joint Surg(Br) ,
2001,83(3):403-407.

[10] Zimmerli W. Clinical presentation and treatment of
orthopae-dicimplant associated infection[J].] Intern
Med,2014,276(2) :111-119

[11] Metsemakers W], Kuehl R, Moriarty TF,et al.Infec-
tion after fracture fixation:Current surgical and mi-
crobiological concepts[ J 1. Injury, 2018, 49 (3):511-
522. CT# % 54 7



[9]

[10]

[11]

[12]

(13]

[14]

[15]

[16]

Sergides 1G, McCombe PF, White G, et al. Lumbo-
pelvic lordosis and the pelvic radius technique in the
assessment of spinal sagittal balance: strengths and
caveats[ ] |.Eur Spine J,2011,20(Suppl 5):591-601.
Jackson RP,Kanemura T, Kawakami N, et al. Lum-
bopelvic lordosis and pelvic balance on repeated
standing lateral radiographs of adult volunteers and
untreated patients with constant low back pain[]J].
Spine (Phila Pa 1976),2000,25(5) :575-586.

FRE KB FF2, EFNAE-FEERE
MELH . KEFEANERREX]LFEAHA
A A% ,2014,24 (8):704-709.

BHTF HFHEE-FEIRTAUESH KT F
HANBREREEXN —XWEX].PEHEHHE
#7%,2014,24 (8):709.

Mac-Thiong JM,Roussouly P, Berthonnaud E, et al.
Age- and sex-related variations in sagittal sacropel-
vic morphology and balance in asymptomatic adults
[J].Eur Spine J,2011,20(Suppl 5):572-577.

Zhu Z,Xu L,Zhu F,et al.Sagittal alignment of spine
and pelvis in asymptomatic adults:norms in Chinese
populations[ ] ].Spine (Phila Pa 1976),2014,39(1);
E1-E6.

Lonner BS, Auerbach JD, Sponseller P, et al. Varia-
tions in pelvic and other sagittal spinal parameters as
a function of race in adolescent idiopathic scoliosis
[J]. Spine (Phila Pa 1976), 2010, 35 (10); E374-
E377.

ORI FEFARETESHBFHONERE
REXLI] B % F %% %,2017,37(8):1999-
2000,

Tk KEZE B, FLFRMERERBELES
HBH-FHEEXROBSNBEGEHARTFELSES
i 42 7%,2013,23(2) :140-144.

Journal of Practical Orthopaedics Vol.25,No.1,Jan.2019

[17]

(18]

[19]

[20]

(21]

[22]

[23]

[24]

Janssen MM, Drevelle X, Humbert L, et al. Differ-
ences in male and female spino-pelvic alignment in
asymptomatic young adults: a three-dimensional a-
nalysis using upright low-dose digital biplanar X-
rays[ ] ].Spine (Phila Pa 1976),2009,34(23) : E826-
E832.
ETEE.EHEAFNE.EFI)FERRAEFEMOH
H-FAEREHLANGENZ R FEHFP I
&£,2012,20(23):2165-2168.

Roussouly P, Gollogly S, Berthonnaud E, et al.Clas-
sification of the normal variation in the sagittal a-
lignment of the human lumbar spine and pelvis in
the standing position [ J J. Spine (Phila Pa 1976),
2005,30(3) :346-353.

Chanplakorn P, Wongsak S, Woratanarat P, et al.
Lumbopelvic alignment on standing lateral radio-
graph of adult volunteers and the classification in the
sagittal alignment of lumbar spine[ J]. Eur Spine J,
2011,20(5) :706-712.

EEE IEN.FE, S XEREEENE SN
FTAEE —ER(PUFHD 4 & fa by [+ & & #

72 %£,2010,30(3) :244-248.
Schwab F, Ungar B, Blondel B, et al. Scoliosis Re-
search Society-Schwab adult spinal deformity classi-
fication: a validation study [ J ]. Spine (Phila Pa
1976),2012,37(12) :1077-1082.
Terran J, Schwab F, Shaffrey CI, et al. The SRS-
Schwab adult spinal deformity classification: assess-
ment and clinical correlations based on a prospective
operative and nonoperative cohort[ J].Neurosurgery,
2013,73(4) :559-568.
EHE.DER. BHER.EFAE-FLEREEH
W EFRLIL & %8 # & &K,2013,33(5):447-
453.

% B #3:2018-04-15

EEBN . T—994— ). B . Bt A ke, AHREHNKFHEAMERFH,100020,

(F#EF 2870

[12]

[13]

[14]

Workgroup Convened by the Musculoskeletal Infec-
tion Society. New definition for periprosthetic joint
infection[ ] ].] Arthroplasty,2011,26(8):1136-1138.
Stucken C, Olszewski DC,Creevy WR, et al.Preoper-
ative diagnosis of infection in patients with nonun-
ions[J].J Bone Joint Surg ( Am), 2013, 95 (15):
1409-1412.

Papakostidis C,Bhandari M, Giannoudis PV.Distrac-
tion osteogenesis in the treatment of long bone de-
fects of the lower limbs: effectiveness, complications
and clinical results;a systematic review and meta-a-
nalysis[ ] ].Bone Joint J,2013,95 (12):1673-1680.

[15]

MAER . KEA EFR.EUBRBTEFFNA
Ja R G ik&%@%%mé@rs&éy\fﬁ[ﬂ*I%E/%*ﬁ
ShAH,2014,7(5) :370-373.

Y7 B89 :2018-08-14

EEB AR T A0972— ), B3 T HEW,FHER Y ERFTOMH M. 250031,



