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— Abstract —

Clinical Observations on Acute Pyogenic Osteomyelitis and Arthritis in Infancy
Han Koo Lee, M.D., Byeung Wan Ahn, M.D,, and Ho Sung Song, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University

Clinical observations of 11 cases of acute pyogenic osteomyelitls and 14 cases of acute pyogenlc'
arthritis in infancy during past 11 years were carried out and following results obtained.

1. The highest age incidence was less than 3 months after birth {70.6%).

2, Average duration of symptoms was 7.8 days.

'3. The most important underlying cause was multiple femoral vessel puncture (23.5%).

4. The chief symptom or sign on admission was pseudoparalysis or limitation of motlon (82.4%), and
local swelling (82.4%). But high fever on admission was present in only 29.4% of cases.

5. The femur was the most common site in acute pyogenic osteomyelitis (36.4%), and the hip joint in
acute pyogenic arthritis (42,9%).

6. Leucocyte count was increased more than 20,000/mm? in 60.0% of the cases. Erythrocyte sedimen-
tation rate was increased more than 21 mm/hr in 72.0% of cases. The positive result on bacteriologic
culture was 76.0%. Coagulase-positive Staphylococcus aureus was cultured in 4 cases of acute pyo-
genic osteomyelitis and 5 cases of acute pyogenic arthritls, o-hemolytic Streptococcus was cultured
in 2 cases of acute pyogenic osteomyelitis and 1 case of acute pyogenic arthritis. Hemophilus influ-
enzae was cultured in 1 case of acute pyogenic osteomyelitis and 2 cases of acute pyogenic arthritis.

7. 45.5% of acute pyogenic osteomyelitls was combined with acute pyogenic arthritis.

8. The longer the duration of symptoms was, the longer the abnormal hematologic picture lasted. Ery-
throcyte sedimentation rate was the most accurate index of activity in acute infection of bone and
joint,

9. Shortening or deformity due to epiphyseal plate damage occured in 1 case of acute pyogenic osteo-
myelitis, and 3 cases of acute pyogenic arthritis. Those complications could be minimized with early
diagnosis and treatment.

Key words: Acute Osteomyelitis and Arthritis in Infancy.
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1. 9d N YEER

Ay £33 4% 14958 LAd oj2r AR o
dgon, 4F IAY"E Y 4F 1AYYH 344
Apolst ztz 67(35.3%) o2 M Bk AF 44

Hel 6MYel 29(11.8%), 4% 7TAHAYRH 14
Atol 7k 373(17.6%) ¢l ek

AMEXE nwl dol 129, oo} 5402 Y v
7b 2.4:1 2 dolol Zystgici(Table 1),

- Table 1. Age and Sex Distribution

Table 2. Duration of Symptoms

Duration(days) No. of Patient(%)
Less than 3 1(5.9)
3~7 9(52.9)
8~ 14 5(29.4)
More than 15 2(11.8)
Total 17(100.0)
3. My Hel

st AR dRdo] e AYHAE 22 U
W A€ v Ay YAA 49(28.5%) 22 7}
2 wstew, 2¥7] A3} AN2A el 44 3
§(17.6%), A D (W) R AXzFde] #4717 (5.9
%) olgich. WEA gabe]l AW A+E sl 5
(29.4%) A€ A AT ¢ 4+ = (Table 3),

Table 3. Underlying Causes
A

Underlying Causes PI:toi.en:(f% )
Uncertain 5(29.4)
Femoral Vessel Puncture 4(23.5)
Respiratory Tract Infection 3(17.6)
Soft Tissue Abscess 3(17.6) -
Omphalitis 1(5.9)
Skin Infection 1(5.9)
Total 17(100.0)

No. of Patient

( h Total
Age(months) Male Female %
Less than 1 5 1 6(35.3)
1~3 3 3 6(35.3)
4~6 2 (¢} 2(11.8)
7~12 2 1 3(17.6)
Total 12 5 17(100.0)
2. Ol@ILt

B W E4e] et ¥ ol sl AAY
A 2k 198 A 16, 2doluist 1
2 (5.9%), 3l A 7ot 9 (52.9%), 8ol
A4 14l 5% (29.4%) 13 15 Pol 4 A7) of
BaE 29 (11.8%) o}9ch. o] F 5™E  4otFHdA
JYUAN2EF T4d P AaAde] Yzt AR g
olgltH{ Table 2).
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a5 Fo] 461(36.4%) 2 1A wtow AFo] 2
(18.2%) o}l .o 219 44F, 2F, }E, AF ¥
#Fo] 2z 16](9.1%) 19 ¢

F4 HeA BAAN AL 14 F @Al 6 dll
(42.9%) & N ¥ 5§ 2da, s3] 44
(28.6%), Aztatdo] 24(14.3%) olgl o, FA
2 @] FA 14(7.1%) ejg vt

T8 hE o gAY 54 44 249 29
3 AT, THY AL Y Y 4T w4y S
4 E4qd Zz 1dlolAe JAHs FddE P
3 A9 eH(Fig. 1.
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6. YNZAILA

Arthritis YA A4 dY T4 St Jotel 4 20,000/mmd
o]l H4oz & & 154 (60.0%) o4 20,000/
mm3 o4 453 E B on 104 (40.0%) A AE
A AR § 3o Fgc}(Table 5).

Osteomyelitis

Table 5. W.B.C. Count on Admission

W. B.C. ( /mm?) No. of Cases (%)
1 1 Less than 15,000 2(8.0)
* 15,000 ~ 20,000 8(32.0)
20,000 ~ 25,000 9(36.0)
2) [ s 6 More than 25,000 6(24.0)
' Total 25(100.0)

Y45+ ol 4 20mm/hr o3 E FAo 2 ¥
St& Wl 186(72.0%) o] A 21 mm/hr o]Are] A&
Bgovw 74(28.0%) A A4 HYE g FY}

4 (Table 6),

KD Table 6. E.S.R.(Corrected) on Admission
E. S.R. (mm/hr) No. of Cases (%)
Less than 10 2(8.0)
1 11~ 20 5(20.0)
21 ~ 30 9(36.0)
Total 11 e " More than 31 9(36.0)
Total . 25(100.0)

"eben Faud ¥ AFHAUAYe] B4 119(64.7
%) ol A, F45ol 107 (58.8%) A, FFAFo|
679(35.3%) 4 & 4 Ao AL E 34 dH G4 G4l A4 L€ 2l F4 354 EFSF
AE 59(29.4%) o Ak ¢ skek(Table 4), A8 AF olg@7zke] 1 Funial 4o A 7Y
F9 ANz T o]l Ky EHsst giglov
15 o] 4al ZAfell & Aolel] A4 ERIS ¥y o

7. YA HAtaA

Table 4, Symptoms and Signs on Admission

. No. of T eE ¥+ AdH

Symptoms or Stens Patient(%) 554 qyds A+ @Al 130 743
Pseudoparalysis or Limitation 14(82.4) 2ol e A2 T4 YA Ze ol g, Lalol A

of Motion + 494 g78 233, 44l 59 w3 9
Local Swelling 14(82.4) glth. ol@rlzke] Bejatal Sl AL F94 E4Y
Local Heat 11(64.7) €& P¥stx A (Table 7).
Irritability 11(64.7) 8. FHHQ A
Local Tenderness 10(58.8)
Flexion Contracture 6(35.3) F4 854 ool e Flckd 4FL A 9
Fever(more than 38.0 C) 5(29.4) o] (81.8%) ¢]2li, 2 % 4+ coagulase positi-

ve Staphylococcus aureuso]glen, 2d & «-
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Table 7. X-ray Findings on Admission({No. of Cases)

Acute Pyogenic Osteomyelitis

Acute Pyogenic Arthritis

X-ray Finding

Leiswtl:\'an 1 wk~ 2 wk Mozre;v,t‘han Lelssw;han 1 wk~ 2 wk Mozr:“:han

Negative 4 0 4 0 0
Soft Tissue Swelling & Joint 0 0 2 7 1
Space Widening

Metaphyseal Rarefaction 0 5 1 0 0 0
Periosteal Reaction 0 4 1 0 0 0
Dislocation 0 0 0 1 1 0
Combined ¢ Osteomyelitis 0 0 0 0 4 1

Hemolytic Streptococcus o]slx, Hemophilus
Influenzae, Diplococcus Pneumoniae. non-he-
molytic Streptococcus 7t Zz 1o]-8 A5 ch
24 354 BADANAE 144 F 106 (71.4%)el
A FE 59T 4 A vd 2 F 54 & coagulase
positive Staphylococcuso]$ii, 2dl+ Hemop-
hilus Influenzae ¢}gl 2%, a-Hemolytic Strep-
tococcus, non-hemolytic Streptococcus, Dipl-
ococcus Pneumoniae 7t 7z 1ol & =85 ct
x4 F4d g PHUd &+ 254 %F coagulase
positive Staphylococcus 7} 9 ¢1(36.0%) & +4€
A3tz 919l.e» Hemophilus Influenzae, a-Hem-
olytic Streptococcus 7} zz 34 (12.0%), Dipl-
ococcus Pneumoniae, non-hemolytic Streptoc-
occus 7} Z7 24](8.0%) & |89 cH(Table 8).

Table 8. Causative Micro-organisms

No. of No. of

Micro- Pyogen Pyoge-
organisms ic Oste- nic Ar- Total (%
omyelitisthritis
Coagulase(+) Staphy- ¢ 5 9(36.0)
lococcus
a.Hemolytic Strep- 2 1 3(12.0)
tococcus
Hemophilus Influen- 1 2 3(12.0)
zae
Diplococcus Pneum- 1 1 2(8.0)
oniae
Non-hemolytic Stre- 1 1 2(8.0)
ptococcus
No Growth 2 4 6(24.0)
Total 11 14 25(100.0)
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F4 BE4 Fodo g ABEE E4ATE] 8
ajelgl L, Tutal Wl EEutd A Aol 2dclse
W, o]@7|7te] 3dal leldldye sjihq @ AF
44 Aatell wE ikl FAAH APLYoz REFY
wet A3E Ak, FEE A TAL A
sl Ha¥d AL 35 B2 4F Ao, §
PA e Mhd 3Fe)4 Fod sl

T4 254 DA g AB2E B 2
dEE 1dodAE YYEA 4t ny Q ATds
4 Aol & chEe) $44 Fdrniezs wpEF ¥Ry
A3 E odgom 2 9 13ddlAdE 25 JHA A
AMNEF, JALTE sl Wby 98 4y
43 9= 63 Agsldon, AL ML 6 Fe|Q
= skgic}( Table 9).

Table 9. Methods of Treatment

No. of Ac- No. of Ac-

Method ute Osteo- ute Arthr-
myelitis itis
Subperiosteal Drainage 2
Multiple Bone Drilling 8
Arthrotomy & Drainage 0 13
Conservative 1 1
Total 11 14

10. XAl oy

AN o2 Y44, 4YTF SR ¥
A45E379 3484 7122 Ak

AATLS A |71 zke] 3URIRIQL 1A A A
EF 3qutel ¥l glAR o ojRFte] 3UHA
74744 9FAME, 5] 4qleluel, 3] §
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ol A 7 h4to]ol Yo} ALY, 132 ¥
o] 8ol AvhAof A4zl Hgich o] {7 ko] 8
A 149729 sHe M 2%90] 44, 2ol 5
YAl A 7ol o] L4 o 18E Lol
8<lo] Aol P43 =gt ol 7ke] 154 o
4ol 273l A4€ 190] 4dolheal, 19 8e] A
w4 of Whede] 4415 gl eH(Table 10).

Table 10. Result of Treatment Fever returns
to Normal

Duration No. of Fever returns to Normal

(days) Patient postop. more
less than 5~ 7 days than

4 days 8 days
Less than 3 1 1 0 0
3~7 9 5 3 1
8~ 14 5 2 2 1
More thanl5 2 1 0 1
Total 17 9 5 3

W T4 F7h AS ojRrige] 34Univtd 19
AR 2300 QYT 48 =i R
o] 3UlA 7Y 9FolAE 3Fo] 2Foluel,
490] 2Fo A 33 olel, 29E 3F7 AU
WY T2t J443 sigeh o] kel 84 144
#AA 8 5o 2%e] 2FolA 3 Fa}oldl, 3]
337 AVAE T4+ FH £48 At o[ R 2
o] 15¢lel4e 29AAE BT 357 Aok 4y
F47+ A3 s9lc}(Table 11),

Table 11. Result of Treatment-W. B. C. retur-
ns to Normal

W. B. C. returns to Norm-

Duration No. of al
(days) Patient postop. more
less than 2~ 3 wk. than
2 wk. 3 wk.
Less than 3 1 1 0 0
3~7 9 3 4 2
8~ 14 5 0 2 3
More than 15 2 0 0 2
Total 17 4 6 7

Y345 F7H9) A%, ol@7ize] 3V 14
2 AR 23 YASES P4 5o, olg
A7kel 3ol A 7TLAAY 9o, 6] 27
A 4 FAelo, 39e] 4Fol4de A YAE=E Y4
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el olgr|ke] 8NN 14 UAAAY 5P A
1990] 254 45400, 48 437 Aok o
ALE7 48 sigich. olRo7ke] 1591 o]4dal 2
Bl de BF 4 Fol4e] AqAcl §&wrt A4
53 c}( Table 12).

Table 12. Result of Treatment-E.S.R. returns

to Normal
Duration  No. of E.S. R.returns to Normal
(days) Patient postop. more
less than 2~ 4wk. than
2 wk. 4wk,
Less than 3 1 1 0 0
3~7 9 0 6 3
8~ 14 5 0 1 4
More than 15 2 0 0 2
Total 17 1 7 9
n. gy s

445 g4 9 B9 AAENE TU YA 24
A Assdon R ose Bun £4208 g4t
Ak % 9y, PATEAL, SHEY, dTFeF,
4 F4gdons oy Folgch

54 B4 AE 30(27.3%) N A Y Fo] 4
Aed, B €402 4% A4 Bd, 4 B 9
g BEdoms ojfo] F 1el4olg st

354 BRANAE 661(42.9%) o4 YHFo] 4
Avd, B £40% ¢ ANy % IPLEA
ol ztz 240, Fuig £402 Q8 A4 ©uF
9 gFH 4ol 2z 1d4 ¢43tdcH(Table 13),

Table 13. Complications on Follow-up

No. of No. of
Complication Acute Acute
Osteomy- Arthritis
elitis
Epiphyseal Plate Damage
with shortening 1 1
with angular deformity 0 2
Limited Range of Motion 0 2
Pathologic Fracture 1 0
Chronic Osteomyelitis 1 0
Permanent Dislocation 0 1
Total 3 6
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B8] Gold lolAe gdol Wt AN W] FlEol
ebste) el ol Aol Fod, A4 F4el X
Bt 2oAwe] YT e PYEE 24P,
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ov %4 P YL 18743 Thomas- Smithzt 21
o TRHGE g o) LA Y TW,

¥y 354 T4da FAAAA F3) 24
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Fol AUAFEG Y71+ A47 Az A, 4
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o] 30% & A5 29 Fold, AVE el F
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4 gle}a dled, 1958 Samilson™® o] 146], 1962
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2} 9 (mechanical barrier)¢] S Aul o] & 4
F 8NN 4F 18MYAA A48 4zt ot
7ol Ae Bt Y gle] Eoiid delsk4d IR
99 Fdel Tt F ALz M2,
fysty P24 a3, AP ¥ TR ¥R
w43t A AW EA ] ARl ZHY ER
8 Aol EslAE Fa AN E shFEHS A E
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40%, X3Pl 0%, FHol 10%, 19 ARAA,
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gdom A4 nd g T4 At 5%9(29.4%) o &3}
sl ok '

o ool At EH Aol AR ALAE v
4974+ S7hE AAo4 2o e dAsA god, F
o] At Aol AY FrhetAl $EH2O Y&
£t 9429 ¢F2 &(index of activity) add ol&
WA F7bsts Curtiss!hi2lol ogiwl #A 40mm/hr
HEAA] 44gcda s, ARE] A+ WY T4
27t 2545 1546](60.0%) A YA&EE452 18
ol (72.0%) Al A ¥ 4 A

wAlA AAEAAL F4 e B4dY A AS
2~3¢%e 54 d¥23 TAUE € F oA 7
~129e¢] #¢¥ F4FA(bone mineral) § 30~
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oth-go] YEhdetm &eb12), Obletz¥¢] 3 #
4 B34 IAAAAE AE 1Fodel 32 A%2
A 24¢ ¥ 4 Rod 1370 Fel & RAGY S
¥+ 4 93 2% 999 Aol ety JYetgT H
BT A& vtz i A A+ 24
E4de A olgrizte]l 1Fvniql 4eldlAE ®Y
o BYdg ¥ 4 gdod, 1Fol4d Bfele A
a4 Ferd @y R FhigE & ¢ Adch B
4 gAY A Rkl 1 Foinid TAFT 2
ool dxzxd F 9 FAZ & 164 H
AYgTEg i 2F o8 4 230tk
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] o] &4 penicillin A &Fo] 70 ~74% ¥ =
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d44
FFo| 63% & AHAHA e vax Uk B 4F
6 MU A4 12 4tels] dotrlol 4 H. Influenzae
7 ot YAFLE AR £0)20,2,2,8,38), Wale2
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JA e oy S 43 1~ 25046 T3
Bt 4F 3@z e A B fAs 7]« Fel
2tz #t4dcsh. 22y H. Influenzae & =% A4
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hylococcus 7} 94](36.0%), a-hemolytic Strept-
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oluel & F4A FedntoBx® 2B sHgsiv 2 o
Fol = b8 BHAAE 2 FYH FAAAA g
WFEE FA Ag sho] of §hc}20,25,28,3843,4)

Curtiss’2) 5o 93}d 854 FHULY A%+ T4
deut-so® A3 4f4 A3 EB(fibrin deposit) o]
AP T A (diffusion barrier) 0.8 =83}
# FAl sletF4 (chemotaxis) & sl WY F
3 fo] s o] WY T4 Mg lysosomal en-
zyme 3 Yol YA Y PN AL 9T A
& S shs] A Foll =4 FHHMNE AYsly wF
3 FAld o] Afd YHEL AAH o} goln F24s
et 53 T L A A4 ARl A
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A28 At ol@A 7o) 2UH = 14E Ay A
a4 A FAANEE AW
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B4e slgion 8gel4 ndel A& AY¥E 174 %
ojglet. WATF F7tE 23.5% A4 AE2F 2 Fnl),
35.3% ol A 2 Fo 4 3Fapole] FAF =Hglew,
41.2% A ABF 337 A Aok F45) g,

PAEEASE 5.9%0 4 NEF 2Fuld, 41.2%
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ol 7ke] AW A+F ¥,
T 37 € qy4EASe] o Ag=gin,0 F
WY &Est 74 2 AEE A8A912),

H54 ZToddAd 2A9EF o AP Sl A% 4
%, ¥4, B354 I de] don FA YyFe
2 A4 ESY, 9 EA, AR, TAARN T
gle v Cass, Dillehunt, Greengard!®’, Stone %9
At Aot Arle B4d S EHYAE B FY
g ¥F9 F99 cambium $o] F Y=o U4
Afr7t wEe, AFHAo| v Ae] =B, FhctY
8 po] AL 4A B d¥2For wpH4
sl E7F b 81916, Blockey® e o sfd o olal
YA T4 Fe54d E5-9F 2% A4 PHEE ¥
T gddctxn sigch. A A A Hy4d B4d 14
% 391(27.3%) ol A ¥ Fol WG el A T
d, 9A4FH, Ikt Aol ¥ AAwpFe] 427 1
ool 5l e},

ol wel Hy4 FAEY PEFoze 274,
FAgT, RYFe] Ay A%, dFH, ITRY A4
Fol Adow F7 Yy Foz 1ol A HEYA
A, FTET, 474 = T4 SAF, AALF
3 Wy Fo] Ar}153,43,4)  Patersond?el| &sld o
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YT pd -+

obell W T4 54 FAdA A 3 Aol
A As]7] s Fol FAAEH il F7) Y SE
22 aagcha s15 o). Obletz®'9 Nicholson®’
T ol o] 44ivjutel At RAAEFE £4o]
g7 & ol F7F Eo}a s9 3, Paterson®3 %
< $HFE 2 AT 7% 7} o|BIIFe] 7 Aol A
o A-telsicta stslch. 7dolAbe] AR AFelE
WYY, va(coxa magna), Wyti(coxa vara),
499 T4, AZATo Ealcla sk A A
ALE 54 RAd MAF 64(42.9%) A4 ¢y
Fo] wAsA e, Euig €402 Qg AWy o
A Aol F2 26, Tk 4l g AHEE R
AdFET7t 2 1404 ¥ + A Ed ol 2T
ol §7] ko] 7 Lojatel AFHch

ool wAF 54 FRPAY A FE £V A
3 27 AR, o]@zh, 44, YUTF #Y % 9
54, FT49 Ex 19Y S Yol ol AR
£} 96,17 A 254 BedE o|fTIe] 34 o]
ol F4M Foutoes & Pnigy FE 9 +
don, o] Azkel A BE =] AEEE 41%2 B
A4 Ao, 3d ol F ABH AL 7% A%
gtz 9. 2w4 DY AT 4G 440
el iy Mol AT E BEY 4 At 3}
o v} 15,18)

#2Y Pz F3 6/4UTIREY dfeblAE
Fggdel gt 2344 JAdo] @Yl s MR
Foista§ Fukdhe @S o weobm gl o e,

Y Fo e Staphylococcus aureus 7} 7t&
< $4FE st 4P Gillespie T84 o3 @
HEE Tg ol F 70%l4 Staphylococcus au-
reus 7} Y Folgies H. Influenzae, D. pneum-
oniae & A9 ¥4 o3 § 2 A Gecta
stgst Az A P FE 2d§ 9dF TdE
A% MYy Golol A WPt o, 941 F 69
(66.7%) = coagulase positive Staphylococcus
aureus o] 2] Aol 14(11.1%) &= «-hemolyt-
ic Streptococcus 7} f¢lFelgl i, vnjz 24](22.2
%)l A dddE FH3A £

v « 8
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Ag F4 F4 %54 F54del Udeld, F4
34 FAFol Mool

2, Agdale WA A, s8] Fd A
HzxA pok, A (MR) W A3gA Folsledl o F
WA dEAgy A A Fag Ay Hdelsien
wpebd sl A2 A & A F5t WA,

3. A4 F£F3, vk 2 AT THALTF
o] 7t T F4olged, Adad & 348 2
$+ E3b 29.4% ] A A &gt

4. QQFor XEATTF] AMY 36.0%, 44
7 % H. Influenzae 7t &2 12.0%% A= 8to§
Ay ERddse ¥l d447F3 H. Influen-
zae 8] ¥jFo] ¥ ov %3] H. Influenzae &= i ool
Agzy 442 € F9sA ¢ A4t € Ao
2 Atedl el

5. olgk7|zte] AW A4+F WY T+ Fri I S&
450l edl A &ahgict,

6. Fuimt &4 g A E ¥ HWYel A T
& gH3old e A& L F4 54 F4d 9
A Gl A ZF leelglon, AANHYL T4 354
PAAAA 2ot 2 9 A4R FAEFAG 2
o, 4TFALT 1d7 F4 354 AN F4
Ao, ¥4 ¥4 R k4 ETgdede] 27 14y
F4 BedoA G4, 4719 gEFe o2y
ko] AW A4F of kel

7. d%9 9 #dFel FE dF& 4F 644 "nk
4 dotelA W5 77.8%7F Ao, PHSF
¢ 66.7% = coagulase positive Staphylococcus
aureus ol i o2, 4F 6 4Yn|uke] Golo] ¢
At 7+ s} YdelFe] coagulase positive Staphy-
lococcus aureuso &g o] o F7 Ba3tdcl.
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