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Fig. 1 Schema of continuous local washing therapy
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Tablel Composition and quantities of the washing solution

(1) Antibiotics Most effective against causative
A) microorganisms
Per 500ml of 500~1, 000 mg (ABPC, SM, CP, etc.)
" physiological Millions of units(PC, CL, etc.)
saline (2) Alevaire® 60ml
(3) Urokinase® -1, 000 units
B) Day of operation 5,000~6,000 ml
Total quantities | 1st day 5,000 ml
used 2nd day 4,000ml
3rd day and after | 3,000ml
Table 2 Microorganisms detected during continuous washing and their
sensitivity (excluding presumably causative microorganisms)
orgi\fxli(;::- Pseudo- | Alcali- Staphylo- | .. Escherichia
Antic monas genes. coccus bacter coli
biotic aeruginosa | faecalis epidermidis
CpP — —_ +++ ++ ++
SM — — +++ — ++
TC — +++ +++ + ++
KM ++ - +++ - ++
ABPC - - +++ ++ +++
GM +++ +++ +++ +++ +++
CER - - +++ - ++ -
CET - — +++ - ++
CEX —_ - +++ - ++
CEZ — - +++ - ++
NA - + + +
CL +++ +++ +4++ +++
ft — - - -
PC —_ - +++ - -
EM +++
oM +++
III. RBEFRHFELSREORE 1%, Al225 Scm DlEREhCRBREEEMmCE L, B

AFEOFRL, SHEMNTEEHR CRENCHAY
Bo2gHy, RFOLHETIeo>THREE R 48
BRI B Liswds, ERfEET 540, KRO
nfel % R TR ME R R LTTiR 2T 5o

FC oK BERY, BILEEETRoOTHOH
URBE O FH LT {o A7l 3 BRI D, #T
B HERE L TCRIBIRR X 20Nk, Hift
EX T T5. BIAOLOHBR LI AF vV I L—%EA
L, BOLCARAFXTRL, BREXHFEHLTER
B, BERE BHEBCLTR5. BETHFa~7
B2EBEX—FA2F.—T18%F (T—-FA4N) 2K,
BOBBIDOEL ¢ 6mm D F Y ATl lndicgil
L, 2L EBECEHA LH TR S8 50 Fu—7

A v CERBCEET %0 Thick), Wh2p5IET
EB L5, 2REPXCEBZEOTRRERERL IS
TENTEL, CORBEHERTS LTREARED
RPN L B F o — T OFETHY, Fig LRTX
5 PAZERF LA T, K, H, BOT—TWERT T
RO LRIV EABROFEAEHC LY, K—F
—FLERYEE TS Z LR X DOTHREOEFE LTINS
ZENRTER,

B F o — 7 DL EERKRS [BCEARF -
— 7 3HEHEY RIY » 4 YARKES L, BT
BEAPR TR 2T\ 50

TR ORI, AKX 500ml it LTty Ey
0.5~1.0g, 7 —,L 60ml, ¥ v % ¥ — % 1,000
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Fig. 2 Causes of infection
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Fig. 3 Affected site
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B BRD, #iXH 5 000~6,000ml, £1H 5,000
ml, 2 H 4,000ml, 3 BLIE 3,000 ml ¥ B9
LT3 (Table 1),
HAHEIEAENHE L TshEThe R bR
DBV ORFEHL, RHEDO K TPG, SBPC, CBPC,
GM % ABPC+MCIPC %, #{EA2 b LD LEMIL
WHEDERBERATHZEERERIE LTW5.7 V=L,
IBH, SFEMEREMR L CHREDREED, FAEWE M
BREE LS T5 BHTHY, ved i — LIk iiER
BEWRTH LR IO TCRAROLE L MBBRIC X % F
a— 7 DHREYBIETS BRI THW TV,

gL, Afe & 18R Hb, Ht ZJEL, i
e X BEMPEHEET 5o MIKE 2 EfT 72T %o
PR D3I 3 B B BT\ A Ak 500 ml TRk
55H 7 - &%, HTL BHREFRLTTe2Tw
Bo Wit 1AM TRHE IR BH, TOHEND 2 KK
PEIBREIhBZE2b D, BEELFASTCHEIE
WHEOBEFE T > (Table 2),

F o — ZTHE ORI, PEEEEEN 3 B EiafEis
DTWbz k, YK pH O T/, BRItEFO EEE,

Fig. 4 Period from onset of disease to onset
of washing therapy
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Fig. 5 Causative organisms
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Table 3 Rates of
resistant strains
of Staphylococcus

aureus
TR LIIES 158 40 5 bF
% e 2295 (CRAS-ID) & Mokt T
PC 29 BEH3HDIUTREDTY
SM 7 Bo SCHRIIC H B & Rt tkis
CP 0 17752 7o B3R 1L DOMBROW-
TC 7 SKI 23%, COMPERE 28%,
Iél\l\ﬁ 42 ANDERSON 10% & L TEW
GM 0 BUE TIL7E
CER 0 RLEREE LT, meFHsl
CBPC 0 FERDHL, R THIRRG

18 @i, BAMEIT 1Bl 17
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B, RyFIA26, #BAIL16, BR1MATHB. MER
HDHRIFELFLTED, BERFRLIELLN, &
NORAIIBRREBREABLUAD L A TR DI
RSz LI3HENMETH S (Fig 2),
FIEMRALIT KB 27 AR EL, R\ TRE 17
B, LREE 46, FREAGDIETD Do MHEBICRIE
MHEVWCZ LIIBEEOHSERCERLLEARKDD, BE
HEPEChIcOISEA ORGSR, BER, FFENER
BHG AEDTHEBEETEY, BRECHILTELS

X5y —AV—h—LIMHKTHILEN DS (Fig. 3),
FEED YR AT ¥ oM 10 ELLER 24 13
BV, RNT 1~3 F 174, 2~6 35 134, 1 » 5
K 7B, 7~12 A 5H, T~9 FE36, 4~6 F£14
Thbo 10 FLLEDDIEMN 34% b b B Lz
EERDOHEREEYELILDTHD, thbDAADFIC
EFED OFM L BRCERE DX LDDHETEBREY
—EFWL T D, FhErEs LBz fAHELOF
WaSTTHId0E, RIBERIZELLELTL

Table 4 Blood levels of topically administered antibiotics

] Upper column : 9-hour blood
Postoperative Blood level (ug/ml) Lower column :16-hour blood
days
ABPC| CET |CBPC | SBPC| TPG | TPG | TPG
1 0.028 | 1.38 0.9 0 0 — 0
0.016 | 1.10 8.0 0 0 — 0
2 0.150| 2.05 3.9 0 0.3 — 4.0
0.017| 1.38 0 0 0.3 11.7 0
3 0.245| 1.20 0 0 1.0 1.5 0
0 1.47 4.8 — 0 0.2 0
4 0 0.90 0.7 — 0.3 0 0
-0 0.72 0 — 0 0 0
5 0.062 | 0.68 0 0 0.6 — 0
0.815( 0.73 | 0 14.6 | 03| — —
6 0.017| 0.10 0 0 0.3 0 —
1.270 | 0 0 13.6 — 0 —
7 2.700 0O 0 0 - 0 0
1.350| 0 0.6 31.9 — 0 3.9
8 0 0 4.3 0 0.5 0° 0.4
0 0 10.2 3.8 0 2.2 0
9 0 0 0.6 0 0.3 0
0 0 1.0 0 0 0 1.8
10 0 0 0 0 1.6 0 0.4
0 0 0 — 1.0 0 -
1 0 0 0 —_ 0.6 0.9 1.1
0 0 0 — 0.5 — —
12 0 0 0 0 0.3 — 14
0 0 0 4.1 4.7 — —
0 0 0 0 2.3 0 —
13 0 0 0 0 —_ 0 —
14 0 0 0 0 0.6 0 2.8
0 | 0 0 3.3 — —
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F0od D% (Fig. 4o

BAEE LTIEE Y PYIRERE 2 28 41, BIEH 12
B, KBE6FADIETHY, PRIEEKEELEET VY
RERE & DRAREL b otco BE DA E LTHETK
F2HDTWIEHAT FRREOHEMN 40% Livis
{77 2EHRETHHRIBE, KBEELERLTWS
z & ThsH (Fig 5)o

HET VU RREOHAME AT 2 ik % 5 3
BET 4+ A7 THANB L EM X 43%, PC 29% &

HHERNF L, RWT SM 7%, TC7%, KM 7% ©
»b, CP, GM, CER, CBPC | i3 B2 iEZE L T o
7= (Table 3), .

VR IR RES H, &KE 40 HTHD, 11~20 HA
4 BlE xS %<, 1~10 BA 14 #, 21~30 Hix 12
B, 31~40 HABIL DT\ B, BRI BT OBEE
HMEATBIDRIE 14 BEITRD2TWE, verF
7 4 VEEEFICMLT VY R VETRIIOBEY T
eolclTh, 14 BEBE DL~ ) VI AR—AHR

Table 5 TPG Concentrations in used washing solution
) TPG Concentration Upper column: 9-hour solution
Post(()iperatlve (pg/ml) Lower column: 16-hour solution
ays
Case I Case 1II Case III
1 1091.9 110.0 —_—
' —_— 75.7 —_—
9 — 110:0 1298.0
1565.0 41.7 —_—
3 1584.1 371.3 1350.0
1433.3 S -
4 1603.1 _ —
1469.7 — —_—
5 1069.3 117.3 1345.0
1518.2 269.0 643.0
6 1495.7 — 1253.0
— e 1070.0
7 — — 1325.0
— e 775.0
8 1469.7 261.3 —_—
1171.6 e 928.0
9 1001.7 s 1353.0
1443.7 — 1030.0
1487.0 —_— —_
10 1670.7 — e
1260.0 —_— N
1 1104.0 — —_—
1428.1 —_ —_—
12 1565.0 —_ e
13 1447 .2 e 1298.0
, e | — —
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Fig. 6 Washing periods
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V. BARELEHREPROLHE~ORBIT

PER, B ULMESRERNES LTLEHF~OBT
IR0, WhAREHFRCRATRS L
{EEBERINEHFANENL DVLBT L ZRE LR
XD TATE.

Hhihiz, ABPC, CET, TPG, SBPC % RRTLii#l
LLTHAL, £28~0 BT X, 16 RRomFRE

ZHUETHZ LR IDOTHEL CAI. ZOHRF, T -

AMBOLEFREIELThbY, RTofityBERS
B, %$1H 10g, 852 H 8g, 3 HLKE 6g it
3 X5 REY RS Lo

FORBRERE M EEX ABPC T 2.7 ug/ml,
CET ¢ 2.05 ug/ml, CBPC ¢ 10.2 #g/ml, SBPC ¢
319 ug/ml, TPG ¢ 1L.7ug/ml & lg fHEERize
THAELRWZ ERHEHB LI, $Thbb, FEFEETIL,
R b OHEYEORIUIZ S b THTHY, &F~
BT LEWZ EREBE L, 20X, HARRBITE
ATHREGTHL, EERKRSE CHHT5DTHA
5LEZbR, FEETRLEFCHSTHERIEHOM
WHAENB D RLTEETE R LRI ERINDT
555 (Table 4),

BEFOFRBENBEIICRCKLT, OLL>REL K
BT ENEL BN, ERCIIEEBRRAOHEYHE
BB TTHEA, EHECXRFTOBHKLLET
IOoTHERINBZENEL DB, £2 T TPG %{#
FALUTHRPEBELIE L THRI Thic X 5 EEE+
o TPG B EE X, BE 41.7 pug/ml, HE 1,603.1 ug/
ml &, £5L50BBETHY, Th{DLLORET
PRETESCHECITRE 52D ENTEDLTHSD
ZENEMINB (Table 5),

VI. #& BB

(1) #HBBEOFHXCK LTRT # R E2Tk
U, i 1D ERFE L 70 Sl BRE L, 65 flicEF
HREEE

(2) RPFERE LTRmMFERKELIEVD, KNT
MR} 18 Bld H Y, WHHBEROBRERYER &
BiBmBmE - E LD BLERD o

(3) RIEDLUHHEIT X TOMMI 10 £ EA 24
FHdy, BHEAOHBHLERRL, FEENEEYE
EIROBAMILIBEEIND ZEEERIR LTS,

(4) BEHEE LTHEAT PYRIREN 28 A,
RIEE, KBEXNEDAHENAEZSLOTWEILED
FEEITRETHBo

(5) #¥&7 Py REREOMERL EM 43%, PC29
9% LEe, SM 7%, TC7%, KM 7% T» b, CP,
GM, CER, CBPC it k23 FFEE L ds2lo

(6) PedwERIcIz, £&K 500ml @ LTHA
B 0.5~1.0g, 7 1—, 60ml, ¥wrFF—¥1,000
BArA W, #ii4H 5,000~6,000ml, REBCHELT
#i% 3 B LRI 3,000 ml HEHEACH LTV %o

(7)  VREIRNE 25820 4 BHTR, SO
WEoEE, pH, AR, BAMRELIEEL LTS
FHEREHELFIEL TV S,

(8) RFiy LicHiEgED MA~NOBTRELH
ELCKE, 1.0g HERIEIBTLTELT, ¥
PR OBEIBEDTEHBETAD ZEXHBEAL, Th
X o TARE TR 2B EThIEIEHOBV-HEY
BIEHCRLECHEETE B LGRS R, bhidb
hOEFA TS ABREEIFRITER LT,

(Frksbschbic), KFREOBHEEYL i
KERM UMKRELEHSE, AMIERERER L, B
EHBBEEORUECHBIE LT ievnic=—¥1 D
AEBRRCER L LET, 2MOoEE XS 22 [HE{b
FREFELTRELL).
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TREATMENT OF OSTEOMYELITIS BY CLOSED IRRIGATION

Mauito KawasHima
Department of Orthopedic Surgery, Kyushu Rosai Hospital

In 1962, E.L.COMPERE reported on the successful use of topical treatment in a few cases of osteo-
myelitis and postoperative pyogenic bone and joint infections. We have continued to use this method,
and most of the 70 cases of osteomyelitis so treated have healed. We began to use Alevaire and
Urokynase in the antibiotic solutions instilled for the treatment of osteomyelitis or postoperative infec-
tions by the closed .rrigation technique. Seventy patients were treated by this technique, and 65
patients did not show recurrences one year or more after treatment. Thirty-one of 70 infections
were caused by hematogenous infection, and 18 of 70 infections were postoperative. Twenty-eight
infections were caused by Staphylococcus aureus, 12 infections were caused by Pseudomonas aeruginosa
and 6 infections were caused by Escherichia coli. Duration of infection prior to closed irrigation was
from 5days to 50 years, and 24 cases were 10 years or more. Duration of irrigation was from 5 days to
40 days. Most of them were from 11 days to 30 days. We made a special circulation system using
double tube to keep the irrigation from obstruction of the tube. We call it 4 channel method. Since
then we have not worried obstruction of the tube or leak of the solution.

We examined blood concentration of ABPC, CBPC, SBPC, CET and TPG during closed irrigation.
But the blood concentration of these antibiotics were very low, from zero to 31.9 #g/ml. On the
contrary, however, we found high concentration of antibiotics in the egress fluids, from 75.7 #g/ml
to 1,577. 2 ug/ml.



