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Hematogenous Osteomyelitis in Children

Seung Rim Park, M.D., Sung Keun Sohn, M.D., Chang Il Park, M.D. and Young Sik Lee, M.D.
Department of Orthopedic Surgery, Presbyterian Medical Center, Chonju, Korea

After the discovery of penicillin by Fleming in 1939, a great improvement in the treatment of osteomyelitis
was obtained and the mortality rate in the acute stage was markedly decreased. But, because of misuse of an-
tibiotics, the resistance of causative organism to antibiotics and the incidence of this disease tended to increase.

So, many problems in the treatment and prognosis developed.
A clinical study was done of 76 cases of hematogenous osteomyelitis who were treated by authors at the Depart-

ment of Orthopedic Surgery, Presbyterian Medical Center, from April 1974 to July 1981.

The results were as follows:

1. The incidence in males was 1.2 times greater than in females.
It occured most often in children between the ages of 11 and 15 years (58%).
The most common site of involvement was the tibia and the femur in orders.

2. ESR was elevated in 77% of the patients.

3. The most common causative organism was staphylococcus aureus(+), and the penicillin resistance rate

~was 86%.

4. The basic management was early decompression and antibiotic administration in acute phase, and sauceriza-

tion and continuous irrigation in chronic cases.

5. The recurrence was the most common complication.

Key Words : Osteomyelitis, Children, Treatment.
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Frge LNAYE A YA ABo A FAAL
293y Ade FHA gl 50%014 =,
W F348 st oy} 19399 Fleming ol ¢ 81
penicillin o] HAH o] ¥ Azl 2 VWL AA%w
FANE AFEE % 2% oz FAs BaHA
2 194099 A 2AE ebid gale 2y
o] 19609 ¢ A¥stel B F/h WAL nPoH™®, 2

F99 F8 YdFY £=4 779 penicilline] o3
WAdol #AA A 2714 10—15% el gt 19
603 ell & 40—50%, 1965+ 78%°), Wl 80
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I, =A X8 ¥ 84

A EA XR

19749 49 %¥ 19814 7Y7A W7 34Y ek A
F ALY Yol Y A2Y TFY $A4F T
154 o) ste] a4 F59 ¥4 §47) 33%W, W47 43
W & 7679 W3t g Fo] EAsdc

B. 84
1) % o oA™Y Bx

AL 769 F EA7E 419, A A7} 3542 & 2ol 7}
A, d%d FxE 1IAFE 1547147 442 58
%%& A 3% cH(Table 1, 2).

2) Yol iuntxig 7zt

WA JUAA 9 AL, FA7A 1517t
25912 b4 Wk, A7 E 6 e llrt 244
31 o)A ol ZIE MR ASE 1244 S
(Table 3).

Table 1. Sex distribution

3F M

YUY 24 £, ¥l F2 ez, 34
7l A E AAd, F4d, FA 5 AY, T Fol
Futsglen WA= FF7t 25492 MR gt
(Table 4).

TR

Y e ATl 324, dEHFo] 2742 TI%E
AARAR, Jet AE, vF, FF oldde FA47)
M ¥, 83 27 14, 47164 HE, AF A4
1d, $5F 244 ¢4 89} (Table 5).

5) HAUEH Hat

1. M HAL: 10mg% o132l A F47) 84, ¢
A7) 7dleldx 10—125mg% 7t 4342 714 wsiot
(Table 6-1).

2, YT HA: IUA AT AT el dA
3 F7HE A¥E F47 114, 247 4492 FA47)
A4 @& Q=& vehislch(Table 6-2).

3. HET MY &5 d¥A 2ASRAD 62941 F
2lmm/hr o] g Bl A$E 484 2H, Yoz F
7l FAE& Bolx gleh(Table 6-3).

M F Total (%) Table 4. Symptoms and signs
Acute 18 15 33 (45) Acute Chronic Total (%)
Chronic 23 20 43 (55) Fever 20 1 21 (28)
Total (%) 41 (54) 35 (46) 76 (100) Heat 18 2 20 (26)
Swelling 30 31 61 (80)
Table 2. Age distribution Tenderness 26 23 49 (64)
> TRETEST Erythema 14 9 23 (30)
0-1 2-6 7- - L.0. M. 16 5 21 (28)
Acute 3 6 8 16 Sinus 25 25 (33)
Chronic 0 7 8 28 Pathologic Fx. 3
Total %)  3(4) 13017 16(21) 44 (58) Discrepancy 2
Contracture 3
Table 3. Time interval on admission Table 5. Location
Acute Chronic Site Acute Chronic Total (%)
Under 1 W 25 Femur 12 15 27 (36)
1W—-2W 5 Tibia 15 17 32(41)
2W-—-3W Humerus 4 2 6(8
1M—-6M 24 Fibula 3 3(4
7M — 12M 7 Calcaneus 2 2(3)
Over1lY 12 Other 2 4 6( 8)
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Table 6-1. Hemoglobin (mg%) 6) T HHF ZHA}

3EA PR XNuy 7d¢ ¢4 Pz A8

Acute Chronic
Table 7. Causative organism
Under 10 8 7
10 —125 19 24 Acute Chronic Total
125 - 15 6 10
Over 15 0 9 Staph. A. (+) 25 27 52
Staph. A. (-) 1 6 7
Table 6-2. WBC count at admission Streptococcus 1 3 4
Klebsiella 0 3 3
Acute Chronic Pseudomonas 0 2 2
. Proteus 0 2 2
Under 10,000 8 18 No growth 6 5 11
10,000 — 15,000 14 21 * Mixed infection in 5 cases
15'090 — 20,000 9 3 Table 8. Percentile sensitivity to various antibiotics
Over 20,000 2 1

Staph. A(+) Staph. A(-)
Table 6-3. Erythrocyte Sedimentation Rate at admission

(corrected: mm/hr) Chloramphenicol 91 73

Erythromycin 94 57

Acute Chronic Kanamycin 85 50

Penicillin 14 23

Under 10 1 1 Tetracyclin 20 ' 43
11— 20 3 9 Ampicillin 18 50
21 — 30 7 15 Gentamycin 92 71
31 —-40 11 9 Cephalothin 97 93
Over 40 4 2 Lincocin 93 75

Table 9. Treatment

‘ Acute Chronic Total
Conservative{medical) 6 1 7
Bone drilling 8 8
Fenestration

¢ primary closure 12 12

€ continuous irrigation 5 5
Curettage 7 7
Sequestrectomy 15 15
Saucerization

C primary closure ' 6 6

T continuous irrigation 8 8
Resection of lesion(diaphysectomy) 5 5
Fusion(arthrodesis) 1* 1
Other 2% 2

* saucerization with hip fusion, ** curettage with AIF
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Table 10. Complication

No. of cases
Recurrence 10
Sinus 3
Discrepancy 1
Pyogenic arthritis 2
Pathologic fx. 2
Skin ulceration 1
Death 1

& B2 F 44, F 11ddlA Q7L LAHA X3}
AR, 79 5alel A &3 gde) HAdoh TF E
2E, §4 224 FF(FA) ol 524l 7|et #EF
2e 34 A FI(EA), 4494 7, 5F4,
Klebsiella, proteus 528 dj¥-%9 falde] =4 7
ol c}(Table 7).

7) SMH 2sH

Z dagd 34 5 TR Hatdg Ce
phalothin, Gentamycin, Lincocin, Erythromycin, Chlo-
ramphenicol, Kanamycin $o] & 7#54-& 24dch
ulm o) Penicillin, Ampicillin, Tetracyclin Sl ¥
WAL Az glew, 53| Penicilline] g WAL
86%= 971719 #A4A F AA 2 A2 deyd
(Table 8).

8) X7 ¥y

FA7NE AREel 1742 /M Fstm, 7= A
Foll &7 gl 84, REA wye] 6o 2w,
HZed 47 249 290 ME e R ¥ A% F
&g Agsgch #d7lAA e FF AAE 154,
W B 14, AaupE 7e, BEA Y 14
o, 4F, $FF, T AT Z74 19 A v 24
Z 5904 ¥ HEed AYsdch = AHHE
S9%d WAt sty a7 AP 144
HeE ol Y4¢ R 234 /¥Es Mg (Ta
ble 9).

9) EEE

P Zo] LAY 204 F ALY At WAE AR
@k, ¥% 39, 34 wAd 24, ¥ 24 24,
sh2) RE 14, 7% AF 19 Fol YA, W7 &
a1 ) % F QYA ¥ A4Foz Attt
(Table 10).

mn @

e AYES g $HEE oY 2T,
1939*d Fleminge| ©J3}<] penicillino] ¢33 % o ¥ o] &
& 2 Aggo] YA Fa=Eged, o 7zke] 109
W7k A A, 28y 19507346 penicilline]
et A& e A FFe] 59 A&
& Az dFggoen 19609& AFie o¥EE
A 274517 A arelgder. Winters ¢} Cahen®™ & 1956
WRE 19589743 8 ol @& 2AAS WA FAYE
3 astygm, Gilmour' % o)fg2 F718 Rustgd.
St A w5V e] Frlste AT FHged,
SN 19739 ol ¥ BE 33 ¥AL B4 ddd
3 Bustgch

g e Ad HA dxe dodse A
ALET8IN walz) 23] TWElE Y-S R A
28] A9 Aol Azt Wk B E ol fdch

A8y NEE 6MAlA 15414017t 3 dAYe=
&2 A gler} Morrey ¢} Peterson®? o) oj#}® F A&
Hol 714 kgt 34 o3} T AAe] A WE THAY
Bl 144 Atojol st wiwE Gt Fgch. Win
ters o} Cahen®™ & FA4719 Z549 #a 3 104 °l3t
9] Zotr} 66%E A s, 14 o139 Golrt Lot
#2129 23% & AAgtr Bastge. Aae 114
3e] 154 Abo]7} 4441 (58%) F A Wk 14 °)3t
34 ® olglen 7ARE 154 Alels) 602 A ¥
A9 79%& A3k

Wy ¥ g NE AR o AFE 4
A TG a42H Fgsted’?, o se] #
245 A8 A97F §209 Y 710E BolAm AL
= ZoEA "o Harris'® & #ysta 3de] Ay
71 Aol ABE A2 244 M & 1dTte] AEs
AL Busigeh. £ 57L& ¥ ¥ 4944 74
Apole]l WA AFE 11.7%, 15404 254 0l& 29.1
%, 23 o144 AAR ¥ AL¥E 46.5%9 ALEE
B w3},

Wie d8gZ, AIAA F2 AN AAe AT
41%, HNEF 36%2HA o AAget"'H G4 4
o zpelz} glovt F A ¥9e Fddsch. Morrey
s} Peterson®? & do] ¥& AolUdF4F ot FHx
o} ale ) 43, AR £57 WE 49 dEHEFH
29 AT H9d T WA WMEs 25 FA3
drh

249 A v 948 34, A AA W
We A7t ok F4719 FAL 4Ad, &%, ©
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a, WY 9 AN F4% #¥ 45, ¥, ¥F F
9 Fa FAke]l Ak v A 4ol Astd F4
ZA4% HAEHR] 2oz 24L& e FFEND, T
9] HA4o] %A FEHL ANRE olv] AP AF
de A4 F4L flo F5% ¢5 34 = 9
. A7l E A e Fa ST Yehved
A A 4% $Fo) M 3 deiwz 7e F

s

A

F, 2 FE, FA EF AL Fol WYL & £
Uit

HA71eA AP F W3t Fehdste 109WA
129d0] Avtel veldoz UubAql Wil fedogs
27139 oz go] ¢lvt. Handmaker', Waldvogel
3} Vasey®® o] ¢)3t Technetium 997& o] 4% & F
AL ubgle g iy 6UA 66%F FAY 5 A, 10

C

Fig. L A: ) 749 @42 99229 F4o 89, B: T #1322 27| A3he AY. C5eF 6

44 AZ 5§49 A

A B
Fig. 2. Ardy 4dd #8219 44T A4, B: AL A, C: 5€ 125F
sclerotic ¥ 3},

i)
B3
&
lo
el

FE ¥4l
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A 79%ol A Ate] shssria #gch. Septimus 9
Musher?¥ &= uba) X 24A]17F xvpd F FA12 A Fo)
7bedd, oA ds 7Eg st 644U A 1247
AR VAL FozH @il sledidn sl
g} o] B Fab uh & oA, FoF F3o 7
ol IEDL F AFFY ¥ FHE g 5 @
Ag AY: glof 2o+ Gallium citrate 67 F F4}
7t e AT ok 27ld ARY + Ae AZE
WAL Al e 2 AR,

wel AARZe QYT 79 &4, AT A% §=

24 Zo| gledl, B AN osiw W
87 49 &, FAVANA 27 W4 vollE 3
sl Astd A9R oz S8 AR o
tx stk AR A4S, WAY 2718 2 ASE
1541 & 3hshodch.

AY? A% 20 Asked, Kings Mays'® & 75%
o] fAA F7gd stgden, Gilmour'®e JFA
AlM HZ 66m/hr= Z71e& LRk Morrey
st Peterson® el o84 82am/hr o gol® 3Hp4 BA
A€ SUT F4doldn Rasdd. AR A$E

C

A
Fig. 3. A. 29 170199 A8 AT 4% ANz AT 93§ 2. B. ol 3¢ #F8HE
A Cs R gd FAY Zo vkeS Bolnd WA Rl sclerotic ¥

A B

C

Fig. 4. AB: s 17199 $29 4 248 Aoz dgdF 4458st 4 Fd T 93 g4 14,
CD:uf A& Adstn 125F F33) B o] A
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A3 624 F 48949 A 2len/hr o] 2 Frlslge
W HF A7 £5+ 32on/hre] et

T G AAe)A x4 FFo] AR se wEL
Nade® §-¢] 75%, Winters$} Cahen®® o] 79,2%,
Blockey ¢} Watson”e] 86%, Harris'® 9 A% 90.7%
2A 75%WA 90% 2 Lasqler se a44 77,
Gram£4 #9) $o)sic}. Fitzgerald'? So} 2)sid 2
#Hel & Gram$-A Fo) Fristn slee FFE F=2
E¥T2E FA HA: FH dFo) HA AHE 4
< ¥Y¢ AYa gz e, AAY A4E @
4 XX FHo] 5942 78%°l ik

B4 2xy4 339 FA4A JE WAL, Meyer®”
Sl 239 penicillindll g WA o] 1940 &l 10
—15%°1%19 Zl°] 1960\ 48%, 19651 78% % 7}
ZA9dE& 2u3lgx, Blockeyet Watson”, Gilmour
19, Morrey 8} Peterson®” $& 70%°]422 zZz »
I sk St e wig &Y 92%, w3 @Y
82.8%, ©57& 78.9%% 33 & AL Bgen,
w3 P90 Sl R5AMol B¥ A Cepha
losporin, Lincocin, Cloxacillin, Gentamycine] 4¢]n
YA & Penicillin, Ampicillin, Tetracycling] ¢£22 }
Bdd B3 stglch, AAte] %% Penicilling w4 o]
86% 2 7}#& ¥3tw Ampicillin 829, Tetracyclin 80
%9 19 744 & Cephalothin, Lincocin, Gentamy-
cin, Erythromycin®] ¢ 22 &gt}

28 WPy o2 Winterso} Cahen®™® 2 FA 7|4 &
A Fod, &% 24 L ¥lFE AT ¢ F IHAE
71E 242 & 2 FF, A F& WANd.
Gilmour'” & %7) 2447+ < $44 $4, §¥ 3
A, £ FF FoE -Aasd M4 R F2 349
3Ae] glodd 4% AlYe AE dslgd. Winter
MNe e A5, 27 UATUWA 4847 ¢ o
2 YA Fo ¥ A} & W, FASA FFe)
¥ASEAS o, B 7 gle o, BT ¥4
& A9 & o 522 71<¢89. Buchmans} Fen-
ton%el) oJatel e AS, A% A9 wEs T4
74 WY =7 Ag4ed MYty ¥ £ A F
%2 Eelg oz E Ade AAE HAY £ dov
Frobt e E473 dste]l 448d 3 Ud HAe)
A BEE ] 271 Agte] W= AP AL ohg
I gAdsiedch

BAA Azl oiste] Septimuss} Musher®™ & F4
ZlAAE 457 ¥ AFALE Fods, WA E
AT L A9 Fol 46577 ALY AL FH
gk Meyer’ 5 HAldeo] 4o 2 3|8 F4F
7 o] Al4g Ae FRslgz, Boland® & 3—4F 7

¥ FFAe R AFHLE 2377 o %o
¥& 4oz 3, R FAREe A7l F4o)
AT RYTF Fo} AET AR X7 H4 2F0)
4 QAo FA8 Tl A9 AWEoel grtw By
o AAe] FtE, F4 THEAA BEE 2y F
WH PAAE T8t 24—4847 G F 24 54
o] glod ¥ AF, N+ 59 AYEE AYsy 5
¥ 65T HAY YAAE S old Wyy
¢ R ALET A 42 F A A dS4 9
29 YA Fodg X3 2F WA 4F AAHLE
Yd s HAgE A9 3gd(Fig 1, 2).

W 244 e wE 23, Ko} 2R, 1T
Sl Aol HAlE, o)2L ¥y FFo] U
3t A o] A viAA Eimz 44
A e BYE AA}E Ao AR dolr,
Carrells} Woodward'® = wt4 T4 x| R4 w] &
Ae ¥ 42 298¢ sla AAY FHAE T3 82
%9 N8g ANE dYS€ Rusdy, $EVE w §
Aeg AW 664 F 524 F& AAE AL
Exsigel. Aate] FS dWAg e we} £ne, @
¥ Aze, W ¥4 5L MYz, 23944 BF
S E AYstde). old F4A A4S FE ¥ 677
FoAE 9oz &n Ay HAE st HA WY
old ddt FoAE FAST FrH HAE Aysid
o} (Fig. 3).

Law® = A4 200ml, A2 494 800ml, pen-
icillin 5005t unit, FH4 FPAM 5¢& ¢ 6—7Y
7t 4R 4dx, Comperes} Metzger'V &= U Wy
2.2 257 A3 1% @dFo]l AfEHIPow,
Lautenbach'® = 80%¢ 434 A48 Rustgch
BF o) APeze AR A 23, €y 9y
o 24 4, 23 A9 49 AR Fo) Adge] B
= 5ok Kelley'®g& 4 Ao 40 £
AFE Ao Aol Exto]ld WAYS ot sy
2w, Boland”& &4 AA 2w FF4e
F24& EAAR shsAd deq A g Az
£ A8 A4 penicillin E& Fol| F4Ae] e &
AAE E3ste 149 2000—-3000cc A48 BF 7)
e o 3FRLR v A& 33 F g FHAlA
sS4 vehdd AF AL AALE 94322 gk

Morrey s} Peterson®’ & XN & $x}9] 43% oA ¢4
& LANAR, A4 A A Bl 20%, 7
e ¥F 15%, A¢ 8% &olv WA 24, B3,
12 75 FE TAHGSE g Az Ag
€ Aol Mg wsta, %, A BE, w4 @3
d, 343 3 59 Y Fo] A AS (Fig. 4).
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v. &2 £

19749 4 49%E 1981 7 ¥7AA AF d54EY A
Yolgtol JY X 2F "k 154 0]3te HAK Fd &
A 767l thate] B4 3P A L 2L HAE
% dslth

1. 949 vlE 1.2:18 9% o7 gsich

2. 3f AL 11AFE 154202 AA 2] 58%F
2} 2} sk A ek

3. & %9 AT 324, dEF 2742 A9
7% & #A st

4. AYET A7 2L 1T% AN F7stdz, o
¥ 32mm /hr o] gttt

5. 3 UAFL FY EX A FH(U%A) )L, peni-
cillineo] g WAHELS 86% 1Nt

6. B4 TFPL 27 AdE ¥ dFe F4A F
o, B4 FLgL ] YHE R BF YL XEY
gxez Agsigch

7. ¥WF o8 Ao} 714 Wel HAsAh
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