of Korean Orthop. Assoc.

;Hﬂ‘d'éil»)r‘}!l‘l 1A A 2%
Vol. 18, No. 2, Aprxl 1983

Papineau < 4] &

4% TP AR

FAA S AL AY A

Aoly - Y| -

= Abstract =

selg - RHE

Surgical Management of Bone Infection (14 Cases Treated by Papineau’s Method)

Ik Yull Chang, M.D., Yung Khee Chung, M.D., Won Chang Park, M.D. and Jung Han Yoo, M.D.
Department of Orthopaedic Surgery, Kang Nam Sacred Heart Hospital, Hallym College, Seoul, Korea

Papineau’s technique represents an excellent method of dealing with serious bone infections with significant

bone and soft tissue loss. The procedure is carried out in three stages: the 1st stage is the excision of infected bone

and soft tissue, stabilization of the fracture site, the 2nd stage is the cancellous bone grafting, and the 3rd stage is

the skin coverage.

During the period from June 1980 to September 1982, our limited experience with 14 cases has been extremely

satisfactory;

1. This method is applicable to traumatic osteomyelitis and some cases in which the infection has been blood

borne.

2. Successful bone grafting in the presence of infection depends upon;

. complete sequestrectomy and removal of all infected tissue

a
b. an adequate vascular bed for the graft
¢. no dead space

d. sufficient immobilization

Key Words : Chronic osteomyelitis, Papineau technique.
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3 149 3, 994 $xe, Ha 164, Jn 5042
A, AEE A gxdon, BF AP 344
ek,

qeze, Aol WAt wAAH(Table 1).

2. 29y B=

hE o AT At A2, oA 11EH e 3
Fo} WA sl ) (Table 2).

3. ETee YWyHe

Z 148 3, AgA el A% Fde] A=A vt
A4 goked, 94 24, £F A4 A, 354 9
A6 o3 e 2.2 Jeygoi(Table 3).

4, 5ol folH

A R Frhe] EulEe] ojd Fuld @ kA WA
AL AT, 2R 76l 9% el 7, dgF 54,
¥ 39 eded, £¢ 24de A= 49 3l
ol ok (Table 4).

5. 1% =2 ¥ #&8 YUY

AA4E % 432 AAEL 14 5¢ F, FH Y

Table 1. Distribution of age and sex

Age Male (%) Female Total (%)
-20 1( 7.1) — 1(7.1)
21-40 9(64.3) - 9(64.3)
41-60 4(28.6) — 4(28.6)
Total 14(100) — 14(100)

Table 2. Location of the osteomyelitis

Site No. of Pt. (%)
Femur 3(21.4)
Tibia 11(78.6)

Table 3. Causes of osteomyelitis

No. of Pt. (%)

Open fracture 8 (57.2)
Hematogenous infection 3(21.4)
Postoperative wound

infection 2(14.3)
Pin tract infection 1(7.1)

AR N2 nAYw &, HaaAe] 9HE g B,
Hoffman device v}, Charnley clamp & o] &% 9|2
o] 4dlden, Mg o] 48 A= ¢lsirt(Table
5).

6. 2t &2 AlY A7

Zae F, HHINE APt 7|7, 20Y
A9 AFot 5A 2 s weka, 15 A e 34, 17
4 Aol 2824, F 148 F, 1287 2490
FolHe s Aldstd e, Zased Folies 4
of A3 A= 28 slsdch(Table 6).

N

Table 4. Infectious organism of osteomyelitis

Organism No. of Pt. (%)
Staphylococcus aureus 7 (38.5)
Colliform bacilli 5(27.5)
Pseudomonas aeruginosa 3(16.5)
a-hemolytic streptococcus 1(5.5)
R-hemolytic streptococcus 1(5.5)
Proteus 1( 5.5
Total 18

Table 5. Method of immobilization after the first
stage operation (after excision of necrotic bone and

soft tissue)

Immobilization No. of Pt. (%)

Plaster of Paris cast 9(64.4)
External device 4 (28.5)
Pin and Plaster technique 1(7.1)
Total 14(100.0)

Tabel 6. The date of the second stage operation
(Interval between saucerization and bone graft)

Interval No. of Pt. (%)
O wk. 2(14.3)
1 wk. 3(21.5)
1 Mo. 2 (14.3)
2 Mos. 5(35.7)
3 Mos. 1(7.1)
Over 3 Mos. 1(7.1)
Total 12(100.0)
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7. 3% (I FEEE) e AY AT

148 F, A9 E¢ES AR Ate 12824,
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ble 7).

8. IE FH xF WY

P A&Ye A8 oy, H{e|ed AY
g AS7t gAZA MR wotow, An¥dAgdeRr AF
2ted A 57F 2 A gl e} (Table 8).

9. &&= % 1 J(2

34 $4 F, 1A kR V)R £F gL
7824 b4 weterd, 6709 AR AL ALE= 39
slglc} (Table 9).

10, EHE

FolAE F, 4% 9 N2 AFed AT By

A od dgles, W% o)4 ¥slo) Fazel 1de ¥
44 F4 2 2% FH3ch (Table 10).

E &1
o o, ¢z, 384.
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Table 7. The date of the third stage operation
(Interval between bone graft and skin coverage)

Interval No. of Pt. (%)
Within 1 Mo. 6 (50.0)
1-2 Mos. 3(25.0)
2-3 Mos. 2(16.7)
Over 3 Mos. 1(8.3)
Total 12(100.0)

Table 8. Methods of skin coverage

o) A&He WAUstR o, 49 B4, +3 4T 4
S GEF Faddo) UL, FBE TFPNE
Rtk B NBelE 104 A T TAYS o)
ol slaleh WA &7A, 4 AT Aol w4
z4qe) TERE 2ddFig 1), S92, 49
7 A% 457 FrE9eH, 487 Folade vy
o},

AL F, TR FAA FAE 1592 s
2, 2asen BERAAALE Adse e x
2 AADFig 1. 14 $¢ ¥, WFd EEFFo
B, G4 Foish 939 N2 ALY, =39
F7 ol 1% gohzAe] WEHHEH o, Tad
% 2% ¥, AT 2391, FolmAo] Fzslo]
(Fig. 1-3), 24 424, +3 3Z4 TA232 A
g AHFE 3 sy, F7F Holl dead spacert Y=
2 A0 Fig. 14). Fo)4 Hrel folxAo] Holx
AAFel 24N, 37 ¥, A¥olAee Au Y
th(Fig. 15). B4kl A48 ¥, A3 zgshe] BaS
AR 2v(Fig. 16), €% 670 Yol A%d ¥, F74 Wo
Ans FHAHo] o]FAA A% & + ANHFig 1-7).

R

A O, @A, 594,

@A R #E FE A, dRAY AY &4,
A% % E 2 2E4E A2, 4 1F F, e
el AdEg e, 949 34, ez A whiE
ol i, WY ¢ B FAAFig 2-1). A4

Table 9. Postoperative immobilization period

Period No. of Pt. (%)
Within 2 Mos. 1(7.1)
2-4 Mos. 7 (50.0)
4-6 Mos. 3(21.5)
6-8 Mos. 1(7.1)
8-12 Mos. 1(7.1)
Over 1 Yr. 1(7.1)
Total 14(100.0)

Method No. of Pt. (%)
Spontaneous healing 2(14.3)
Secondary suture 3(21.4)
Split thickness skin graft 8 (57.2)
Myocutaneous flap graft 1(7.1
Total 14(100.0)

Table 10. Complications

No. of Pt.
Recurrence of infection
and reoperation 2
Skin infection 1
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Fig. 1-1. Reontgenograms of chronic osteomyelitis Flg. 1-3. The cavity is covered with healthy
of the distal tibia, right. granulation tissue.

vy

Fig. 1-2. Reonggenograms after saucerization and . Fig. 14. The second stage: Cancellous bone filling
cast immobilization. in the cavity.
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Fig. 1-5. The third stage: The wound healed by skin
graft,

Fig. 1-6. Wound healing and cast immobilization.

o

&7 A, #3E AT sl F4ZAs FUES R
deov, 2547 % 29y 934 Wi 9o (Fig
2:2). AARe 7 M A A, a—8¥Y QAL T
o] wleF 5% 20, ampicillin 3 cephorane] 7t44
£ Hgith

FAA Foo} FA, 1A FEEA, dxe) Ha A
Ae @ AN 29es AYgsta, FAd  dEode
Hoffman device & o1 4% A2y 34 & Adslge
= (Fig. 2-3), =23 F3H& muscle flap & o] &3} o
Ak (Fig. 2-4). 13 ¢4 353 Foll, A9 43 §o}
A o] gol FBte, FFoA HT AR FE u
o elAs At (Fig. 2-5). 22 % 45 Fo, #Ho]4y
Al sted (Fig. 2-6), 349 » 2 358 2 5 v
, ZolAE 12F Fol, &7t s1E HYA44E& B4,
AZF F37k 7+ sk o (Fig. 2-7).

£ jo
M 2 oo

& 3
O%, &7, 314.

AFARE, &5 3hE R AW A4 232N
= Y43 d¥sAch

oL o

Fig. 1-7. Roentgenograms of sound healing at six
months.
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Fig. 2.3, 4. The first stage: Radical excision of the infected soft tissues and necrotic bone, external fixation of the
leg and coverage of soft tissues.
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Fig. 2-5. The second stage: Cancellous bone grafting
in the cavity.

Fig. 3-1. Segmental fracture of the tibia and soft
tissue injuries of the leg.

H ’ Aok (Fig. 3-1).

Fig. 2-6. The third stage: Split thickness skin graft Az 9 WA Charnley clamp & o} 43t
over granulation tissue. AnHg A3 stAvh(Fig. 3-2). A3 7wl k7 A} A,
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Fig. 3-2. Extensive debridement and external fixa- Fig. 3-4. The first stage: Excision of infected soft
tion of the leg. tissue and necrotic bone.

Fig. 3-3. Roentgenograms of bone infection, 16 Fig. 3-5. The second stage: Cancellous bone grafting
veeks after injury. on the granulation tissue.

— 293 —



e Mk 59l 1, chlormycin, geopen %o 744
Bdch HAAG A4 Aue JAA FA2 FHE
o] A Hel, 65 F AnAE AANL Hz nF
2 W73 s 24 165 F, AT d AR
Fde 9% A9 (Fig 3-3), T4 FA 9 2
, 25 ¥, ZTaved Al IS Y] k=
A7) el 2 273t} (Fig. 3-4).

A%% 65 F, Tl eS AP, 23
7% ¥, HEolHee Ay 3o (Fig. 3-5). +
W oF, AT AT FHEAAAH dFo] Ao,
Taugd) FolAed TUN WH R A e,
Aol AEH] 659 97 &, 2x4eo) A Wre &
Al stgden, FHEE Ao, T A oF
82 24 34 (Fig 3-6,7).

o g o A

oll

h

iy

a2
=2
=
Z1

ook qr

U &t

F4ge o] BT F73T JAHE =] 5
2 ded, AR A9 H $5, A4S @4, F9
F2A9 i, Ee dxAe wrE 42 FA4A
A AFE wWaelehA ©oh A7 443 AR
Hew, A" FY x5 & A Asta, dead space &
oot 3lnl, a9 FFL FFHA s Ad A

Fig. 3-6, 7. Roentgenograms showed a healed fractures with recurrent drainage.

H7e o gy iotainm

o] 21 & dead space & N7l $1& free skin graft,
muscle flap, bone graft, omentum ¢]4]&? %, o= 4
o] o] & HARE, Fdel= ALE37] @z, FH F
A8 FEL L4 N AAF TFel e T, A7)
Wy ol aha} o o] wEhI,

1944 Mowlem® & 7td¥l FFo Fo|H& g A
+ AlEstgan, dubgeg zd Ae el FolAE A
Pt AL wpHAR wyelel A P Y2t ss
1626 Jow grade infection 9] Ea& Fo]Ae] Aojs}
A gov] AbA7l & E ] Aol o] 43 A g A
obsly 3 &e) whE 4 vty Rasddd”,

Buchman” -2 F%& A $AY, ¥ T22& A
3+ 79, infected fracture with pseudarthrosis, £+
infected defect 7} 2t 2AIE A & o Fo)A&e] B
f3ldw sledol, Ham®e o]Al§ &= Fo| A osteo-
cytee] o H 82 4= %9k, covering osteogenic cell
7} osteoblast& F¢| AP A xad9 FFoz A
& ¥ 7 ok kel

Coleman & Faslga}t Foli& & FAld A3 3l
el A7t ¥tz dH 2, Towmey5& 54 F
o] Al g dlelE AT AEHI st Wiy AFY
€ Zeda shgo,
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£3] Jacob'*1#®e Z3td, FzA e 24, ¥
7 &% pathologic triad 7} gl& A S A ¢Ze) 5o,

Bt AAAeR 3RAZ AEsle, F4H 9 mgold
12 a2 AR FTxoy 248 dx4& A A%
3, F4el gle A% Aud 4zALE Az 3
ot

BF 257 Assid, 29" AW FFe] 424
Ha folxAe] Wi 5 w83 A Hrh

22 42 F7 W $o1z23 Y4, dead spacer}§)
=& A3 ZAF fHIE olAjh 1, 23 e
ol V¥ AW Folz o] FoJub-gate] FX ¢}, o
Ag HHE 9o KofzA o] HolW, 34 £&E Y
ol A& A, YA qF AAXFI He
Fx=

Aol A 717 45 WA 120 Axo, HH

A 71, F5de] 3AY, 9454 32 $A R
619 Hxelxn, FF AAE AYTE ATl AF
35 670y o] AAY F H4dtm, e 2d
AE BE7] A& Asz QlopiBisisena,

Papineau ¢4 2.2 929 X fo &4 Tl €
FE gloy, Camille?52 ™o Wiyt 23 FolH&
o] Frtsolel ¥kn Fflem, & 1A F 3HAA
F7t FolAlEo] HRsgrh

Feo] AFs] ML, &d A F Y 923

& A3 A Ak s, FFo] 24=HL, FA W
$olzA o] 3 F w43 vascular bed & “}—E— F
FolMe & sl e qoh,

FolA & F2 AF (liac crest) o]it, o AR (tro-
chanterlc region of femur)djA HHF 24 dov,
29 z4L A Astd o} g}

=3 74 Wl FolA& & w, dead spacer} FA o

2 223 AN AY-S WA Yo iBnn

A{F 9454 TH A RTe] 6714 oA A&%H
= At 24 FAGeS ¥4 Ay ALY
o] "3y, olole W, A o= whfge] 2
1, Hoffman device & ¢] 4§ A o] B} & 1b4 o}
et A Zhg s s,

Hazlett' & 9454 22<& 101444 1947} 23 ¢

3

£e] gostglon, 27 FH5LE 3 £,

At AREFF Fokske AT B4 s o
shzre A e (1) F=A 9 P sclerosis ¥
Aol & w, (2) T2A e AW BEIAY, WA A
o] @< ol & Ao, single operation ¥t} multiple
stage operatione] ZA 37} }E AL awbF A4l
Gol sz A7 AL k&8l 23} 2ol HA
st ®H Yo Aok P,

dutzi e ExF o] M E£¥ A Feln, ceph
alosporin A A7t 714 Az FPAE QA w3 9]
o colliform bacillus, proteus S-0] A FYd o=
penicillin o)1} sulfa &l o) A& vieblis Awe 3 o
L cka gy,

PHEL, 9459 Ay, Fo|A ¥y FdF, IFuy
A48 A&Fe] sloem AA FedA, (1) dFe] de
Folvt dxAg 383 AANA FHAS, @ IAW
o dead space”l YE& 2H3] Fo)AE &x 2§ A

, B EEFFET HAAY 430l 98 AE, @4 F
51 UsFo o] Y o) FA4 o4 9o Ly
g AS Fde ¥ Jdrgn sgdgn,

v. 4 =
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1. 1449 293 T4 29 24989 24& A
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2. F5 99 AL A Al o7 el A
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¥, 8% 24 e HamaAe] sha Bo] o4 Hl
o1, 22 e AL, 3F 65, 2, 3F FEL
9 AL A 4FHeH, €F AN LE A7 M
Yolsdch

3. PapineaugAf & 4oyt et W22 953
F&Aeo] AR AY, AN AH 22 TxFo HE AT
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e se] o} Frh

a 9434 T % dzx3%
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