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Tuberculous Osteomyelitis of the Long Bones

Kyoo-Ho Shin M.D., Hyun Woo Kim M.D.,
Sang Jin Shin M.D., Jun-Seop Jahng M.D,

Department of Orthopaedic Surgery, Yonsei Universiry, College of Medicine,,
Seoul, Korea

The incidence of the tuberculous osteomyelitis of bone and joint has been decreasing due to
improvements in nutrition and medical treatment. However the resurgence of tberculosis is observed
with more frequency as an opportunistic infection. In Korea the incidence of the tuberculosis has
heen decreasing with rapid economic development, but it is still one of the common pathological
conditions invelving bone and joint. Tuberculous osteomyelitis confined only to the long bones with-
out involving joints is very rare. The accurate diagnosis of the tuberculous osteomyelitis of fong bone
is difficult, because of the low incidence, long duration and nonspecific radiological findings. We
revipwed retrospectively a total of 521 consecutive bone and joint tuberculosis from March 1985 o
December 1994, Thirty-eight cases were involved only long bones without inflicting joints, The
mean duration of follow up was 16 months. The disease was most frequent in the third decade.
Femur{45%) and metaphysis(79%) were the most commonly involved site of the tuberculous
osteomyelitis of the long bone. Significant delay in the diagnosis and the initiation of the teatment
would have been avoided if the biopsy had been performed early. It was looked like that longer
symptom duration, higher ESR, associated with pulmonary tuberculosis and inappropriate treatment
resulted in recurrence. But when compared with primarily cured cases, these factors did not affect the
recurrence statistically,

In conclusion, the better results and prevention of the recurrence were observed in cases with early
diagnosis, complete removal of the lesion and continuous antituberculous medication.
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Zdelgto] ofs) FAsHE B9 22 874 A
B Aufel wes ¥4 et A Eosn 8l
v FAsch ey #T o] deMe U9 4
e wAEA At V13 dgemd 2He 29
Rl=rb golxaA oAl #5& ¥x vt 299
FH ol ¥ FUMT Al Agat vl v
7t AR g0l B3 ey oME didHes AR
ARE & vk a2y 284 9L Ee 219
&ob =elm w4 ST ke At
A adew 8 exle 7Es B 2 FoME
v 3glel ol AT xgd 49
4 Eede e vf gon, Fage ¥4
Ut 59 e FEEHN E Ado] §old
Al ghol A& 2] Ado]l BT & AAEES A
Hao] o] WS A9 Fagd] de Y
A d3g vwdtn AR P g 149 % 4F
of vlale 9FEE BAsld BY na @A B

3R bhelt)
o4 Chab 9l gy

19854 39RE 19949 129744 10837 AEg
2 WY FHyelae] leisld Fud d¥ow #a
Wi ARwe 5218 F AW FekEe] 4
3 A4 T4y 38AE ddes Ha 1d oy
A BES F RIER AR ARG o] 8%
FgA AFE Agsih FA] #F Uik EH
16719 2 difite] #ixpgo] Agel gled 94X #
H olFole g s ¥t A%y Fede
ARE B9 el AR A4 FYe 53U
2 Z4 (tubercle) & 784 FAl{casea-tious
necrosis) o #Qlo g ojFoj 9o A&F wiF
AR Adde] A AE g2 29
A Mzxer #sln REH ANEE AYT 14
& Aosln A YPE B39 23 3RS o
gich ¢4 Byen 429bg(curettage), FA%EE
{(fenestration) ¥ 7} W% % (incision and
drainagel & Alglglglon], A5 ¥EE gol He
HA 9] Wael 3bde 29es 48 A 2

7HE olded A AFgst ¥ wiueddr-
ain) & ol 8% Wiy #F e 4 IFEH F
datA wipar] wel J10E 2P BRE o
g HAAAE Bostgen PR fde@
Isoniazid 400mg, Rifampicin 600mg, Etham-
butcl 800mgS 24 19 18 A Bl
g2 & 297 wid Streptomycin lg& & 4
shgich, 2:le] Aoloie B g HYMdem
Ethambutol®] Fodi Aj2jsignt Arel ¢ 4
e oA 4 2 AN 2del 34, 89 FAS
AT 37 fxe] FAsE VIEeR stgen F
4 igelA A3 18718748 FEAGAE Tl oty
o}, @ Adatel vime] dig EAEA oful
+ chi-square test® o] &slgic}

4 =

M
H

1 44 3 oF

WA AR L 24FE T8 BE A¥Fe 1
2A BEagion PFdwL 35 64 307}
10:1(27%) 2 7P wekm, 504 o1 84 (21%),
1041 olat7t 33 (8%) Hrt. dHAbke 24MWow B
A7 3354, dxe 148e2 g 4% 36249
onf gy HEE 1.5:1 ot

2 WUl W T

24 98 F R 7 10gelA g
Alelzt 158 (39%) & 7h wsten, 3521(92%) 7}
4 98 F 18 o Jgs dan AEE Age
t} (Table 1). WY 24 F422e $%o] 22¢
(B58%) 2 7P gsm, 84 21%) M BB E4
234 oo 58 (13%) M wlsT (drain-

Table 1. Duration of Symptom in Tuberculous oste-
omyelitis of long bone

Duration{months) No. of cases (%)

<} 9 24y
1 ~6 15( 39y
6~12 29
>13 o
Total 38100
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ing sinus) & Fykslsich
3. o 29 W SulE ElRY oY

AghEe] WA HHel o8 Ree A 7,
a2 31esdeh AW Re aEE AAs 128
(32%) 24 718 gser A8 TH(18%), FE 5
#1(13%) «el8lth (Table 2), A#AF Yelde 2
Zhek 3080 (79%), #3681 (16%) el gds 2
kg A AEe A9t 26(6%) Aot 38419
$hab 5 149 (42%) oM EHA RS egrlel A
WAzt Futslo] Yeles, o1 F 119 (29%) <A
Ao Vepyith, o9 284 wug 28, 23bist
vjier] Alge Bk Aol 2 1Yol

Table 2. Predilection area in tuberculous osteomyelitis

st on 358 (92%) oA HE Al B2HY AL
B9k uelA 3de Wal 23 HAR 8lEelEg
4% A& wger Jgent AN Wk A
(AFB culture)tt A8 =% HAHAFB smear)
4 Adde] dEdE Aeuch AN WY dAs
#F =8 HAE AAE 208 B 11 % ela 3
AF =% AAF S Blon, A8 oY FA
E 63 (21%) 04 & s EHAY 4 Usich
AT g At 7 £ ArjelA Fald] o
W& Bl o 4d%ct (Table 3). 3w &%
7€ Bed 28elA Staphylococcus aureus,
184 Enterococcus?’t #&5glaw, of & 24
Ui B wisE s e 849

Table 3. Positive rate in different diagnostic methods

of Jong bone Method No. of cases (%)
Lesions No. of cases (%) Pathology 35138 (03

Femur 17 ( 45) AFB smear only 7290243
Greater trochanter 12.¢ 32) AFB smear & culture 429017
Shaft 5¢13) AFB culture only 2290 9y

Tibia T{18)

Calcaneus 5( 1%

Metacarpus 3( 8 6. BARM A

Radius {8

Metatarsus 20°9) g BAT 29y g9 A &8

Humerus 103 cheFsts] wjSolAQl Aol HHolrh UEel A5
o 50100 2933 27¢ uden, FYEY Wol 28

4, "oy HA A

e i ol gy PJa aW S EHET AT S
%{Wintrobe method)®l A% dxbe Bd 245
mav/hr (84 0 10mm/hr), oxbe 33 207
mm/hr (34 0 20mm/hn B FrkEe] glent
dil 24zh 48 (21%) oA Akl WigR 3
= A8 (14%) ghel 10.0x 101 oo S/ &
A woleey, WEF HEF A9 30.3%, ©
5 6,7% e bl 48% 2 5 Rt FUHE
L7 E VERERITY,

b, Tl Wy
A& B8 Wel 24 dAke ZE ddM dAl

(76%) = 717& @3ta, Q% =24 T3 1040Q27%),
Wl 2 Az a7 99(24%), # vk 20 (5%)
oA #AEYeH, FEL T delsx FAEA
fEaiead

7. w8 © XM Y RE YUY

W B Feern Avhgn YEAAE Bty
g 7H (18%) e of F 3oy HAY AdE
uhobd Shajgict, @b ol el 22 43 9 av
& Fo £e4 ARE A¥sdd @ 64
(16%) 2 48v 9t F5dez Addn X8 &
ol2ich ¥ 37N $ed dhHE W
W, 1l BEAQ xad Adgsiydct, gd et
2oy lelle 9 N9 ot A3 A by
o2 BAF olE gAMAte R NE& kg Fat
E 49t dEgAe g1 By 7Ee] e g3
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AZIAA FolEg AlgE 44 PE2E 319
B12) A At 3 A7 Wieed Mg,
1281 (32%) <X 27W%e&, 62 (16%) 1A Foly
& T Algsiit. el gele 24 43
e ARE AWt FRAA R @E
FARE2 gy ek erglh

8 Al 713t 2 A

@2 B dziae] Jid A4 713 Hd 9
HeRE A 3eMdE F 16/ golinh AR
& g2k F 6l (16%) oM AL 274-& B3tk A
e 6ol T 48le Y FHol, 28 BHRSlel A
ettt AddE Bl B3 #3 7)e 7ol

on, 3eolA sdsis} FEidn, 27 ¥

A3 37 Exv B 38mm/hr2 F7HE] o

Aed, e ¥ 97 FEYA B8 712 9ld
olglst, 2#l9M HlETE 7R UTh ole ¢

Aol wigy 71 B3 oizh e d3Yy ByrE, 2
7 Z27) A8y 3 5o g8 gaus 238
717v& Beof F3 Aok (Table 4). 28t @]}
Adbae] zojd] Wi EBAEE ovie g
{p>0.05).

Table 4. Differences between the recurred cases and
healed cases

Healed  Recurred
Symptom. Duration (Mon.) 6 G
Pulmonary Tuberculosis (%) 832(25) 36050
ESR (mm/hn) 22 38
Postoperation medication {Mon.) 6 9

Fig. 1-A. This is a 2-vear old girl with tuber-
culous osteomyelitis of the proxi-
mal tibia, Radiography revealed
well-defined lytic lesion in the
metaphysis and epiphysis. Margin-
al sclerosis and periosieal reaction
were absent.

B. GD enhancement image showed
low signal density with marginal
enhancement involved the metaph-
ysis and epiphysis.

. 6 month after curettage. The Ivtic
lesion was much declined.
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2418 4z #eprA WY 3Y
HAREe A% ¢4 FF 4L F
T Far Jesidch 349
& siddelvt MAdde glziew
Wil Al W % 9 5x107/L
(Ao 28%), HEF 3T &%
12 mm/hrlen, e PAR
ARzl A AE S8Rl B3
wab ZehE gAY A¥ete 2
A7l BEEE 2E 290 F 9
¥ APE Hela it (Fig.
1-A), A7) 3% 89 28 T1
A G AR e &3,
T2 7z idoia] ME 27 &
A& ¥8o} (Fig. 1-B). A8e
2R eeest A aved A
Pepgla, =3 el AAR 29
A #5de skt 9y
A2 Tsoniazid®t Rifampicing
193 Bojglon), 34 @3 &
F AE &7 Belr ¥
Fig. 1-C}.

E22

204 oAz} g TAYNE] §-
& o9 sHEY % # $3E
Fau Hesidct, WY 1Y
A odde Adg dn gEds
& Folsta sle desch g
Al HEy A £ 29
mm/hrls, AR 2718 +5
& 2Rl # F 205 E
o ahe-& Moln UATH (Fig 2-
A) gAY gyt @A 2k

Fig. 2-A.

20-vear old female with tuberculous osteomyelitis of the proximal
tibia. Radiography showed minimal osteolvtic changes of the prox-
imal tibia with localized solid periosteal reaction.

. lmmediate postoperative radiography. Wide curettage and multiple

bone drilling were performed.

. 1 year after first operation. With sinus fract the symptom was

recurred.

. I year after second operation. There showed no lytic lesion and

dense periosteum has blended with the cortex causing localized
cortical thickening. There were no recurrent signs.

HEAEEE AMER, 24 Wl AR dg oA qlgste] A Ade dn, BEae ave
ERYE AT (Fig 2-B). A8 2R3 2 FFE o143 AHF olHes AU (Fig
FHHA g 8hd F £E 1dF B XA F 2-0. 2 F A&AH FAGA Ty 247 FA
F 9 T A T BAE F e A2 B8 49 AL A7 Holx gt} (Fig. 2-D).
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2 dde 7] 283 oliriA R 60-70d

the] A gt 84 i T 9w Ha F
Al slejgten], M2& oEe] NEH FE F7
o] WHog @e} Ao B AL Mo HY
of thet FA=sE A dolA sirh v Seliel

He] 2y @b golvEA 718 gdomm 44

ol ThAl Balel el Ha Uk, feivetli =
F0E F¥e 19’?0‘3@% olF AA A tiEe]
Mz &0l 23 de 49 vk 1 F0e ojshd

Yo 82 £ %@i»‘é FUAE A AAEE
1&ol 1970 24k 0.15%°A 1980t
0.05%% zastgcin 2% s ooy ey 2
A4 Fde oy felvEr FEen JgoN

w

A A2 sl Ades dudes A AR
& gle Ageld, HyEs ARy Brde BA
S gueel waE £ PRE A

A5 Wxrt ol A ' 1986 6.6%k3 B
st e g B4 7.3% Ak

W AFE otellAl dzbA] TRk $EE E
oli Slont 304 ol/de] 238 61%) 2 F2 &, =

Waol asisith olzle 2f7F 1978d] WS
3@»’%1 olgtel WAlE 42%8c FUME 9% ¥EE

T Uth ole F4 873 A, I Y 24,

'?»Wé de] st Fer s de FeM dgdl
e ede] Faw w4 dEol HAx Tk ¥
tew AzbEct Lafonde BUBlIZh 9 1.6 ¢
2 odaeA ozt 58 AHE Husigled 337%-@;
o] d3tx ol9h ARSI

we Ve S8 9E F A 67HY Aol
7k 1520 (39%) 2 713 wekem Ha] faje] 92%9)
OB R 19 oldld] ey Fdes g
1 A8E AFsgdch 19589 Lafond” & 2&
717ke] B &5 69% % IR 25k €4
*”4 Ag a5 g A7 dig fEe F71
AR @2 Ay A 7S EAFa 8
Rer Yoy, a2y G77Ae] 7te 3
T MER ol o YLt Ao g Hin
A sxizkA 70 A2-E 88ta ok ole HA NlE
7y g3, 94 F8] HlBolHel, MY F57)

2}

ar oo

8l Aeral siztel o8 Heiv, 3 dyx AF
& B¢ 2R HPAE BEAM stesteg As
AR g 7]zte] HojAle Ao Hejxih

FEEE AR de 294 E5de FR 1
#d, 234 5 3138 ol ¥ 0 B4 244
e 2o o, B dpdMm 179
(45%)7F e Zo) dAsiglen 1 F 1290 (32%)
B OAARE olE 19549 McNeur 9] UigE
A zpe] AR A FFEE A& ERG of
# o2 FYHEY By & HAPHPPE Heln
v F 388 F 309 (79%) 0t Hege] Frbeo)
st el o] 3 Strivastiva 79 Eag
= dA g el FEE I sl e
ol A% MA {tubercle embolus) o] $2 Hyel
B e Astsa] B3hn Fikel g B
dolgleon wig ozl zos Azstm gl
dolell e Fo Aol gEsA] gl A& A
v a7 ddshke 497 el Aagd 4%
28 (241, 74D 7F dsidh, AdA E4de 99l
5% Mycobacterium tuberculosis®A] & Aol
v tokert dgde] 2g olabAel Aoeg A
Aze] Uiz HAHW Ansle Aoz deld 9l
o}, e olelg ddyelx Hpeta HdYs
A FSEe 84S 30% o8z BuHEm g
&, AAEE Ae A 118 (29%) A5t A8 E
Eykaln gldeh ol g AF¥e] FHEL A
Horwitz $%2] 50%4 Lafond™e] 54%xch 22
3 Auz HS AE@y A Faed #be] e
Re 2 Azidrt,

o A 2744 AP T5E B 1.6xX107L%
B Hedel 2lol 94 e 3ed E59A #
AHg Friebe e AR Bolr oA St
10.0x10%L older ZFvhd AHE HeFa 9§l
o, AEF J7 S5 @Y 2% #FE 7T7%A
Z7 27% B HEF A7 Sxrt 284 BF
9 Fgd £8& Frhe Medelman 59, Huntw
o] ®ame} YAy, o ole i‘l%"é #44,
FriEols #EY FolAE F7F £708 Holw ¥
EolZ9l A} Astoln], A Yeetan sz 2
A4 FrgE A wAd s ge] FET A
74 &xeo Ziwto e BHE shed & ngol
¢t H= Aog Helrh
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A gt HalelM 41%, HHETE Wk A
A 21% el HET PR e v Wy 23
A M= 92%7F MEAH A 2L Ho 2Y
A Ead S ieR Wel 23 HAApt P &
HEirkn gases Reisis 39, 2 BE o8
Farer HAAE Rt 299 =8 9 v g
Ate] 9bdBeo]l B AL vl PHYAE AMET
A%, B Td, 29 A J17 Bl V101 e
g ogarger, ey BlE S EE WAy 49y
Wik AabelA AEi-E ks A& v 84
Herd A E geda § 53 23 4EE E
8 owie] 23 A4a A Fage] g e g
Aska, 1 FHe olAAQl Adoer RAE ¢ut
7, Langerhans® Adl A3 Fo] P7sw, el
e s dey A dEE e B E
aka slch

Ao Fode dAE 2Ae B4R E
ol glol Hgd 7HAs} golales Aoy HoAR
ok wPu S Ariele v slzivtew oy
el gaegond ok H oo E5duel S
i gETh Yy geds Wk AEE g@e
w47, NEEs] 99 o8 duy Eegy
o] F3l3 7lEehd BRE BolA] ol Fgolt
hE Wy A8t P8 Fde] fojElrle ¥et
&7 Abdinp vimeisel 289 ¢ BRE AR
Fe) el AnE delsted e 9. Hunt
= AU Fede] WAk A7eR HvtER] Ex
FE R S B AAF 4 2899 P
7b slckan shsdch MalgEe] ASE B24%F B9
4 W, A3 23 48 AR B £ g9t
<AbE g4, B dbe, BE 58 A9 a3 5
@t I F F 4Ry gvie]l Ay g 27
2 o] BEE #ol 4F whEg-F vERis e
HPE ol Fola] olRojrol & TPAE viER]Y
oo go] ik B9 whgE 28f (5% i
% 4 glol Murray® 7F BEag A SA4e
Ay Fdy M A7 5 39 8%e Ad
® & oglvkn & Aol AR5k Edeiken 5
& ANy Foedelx BE gA4L ofjf =Edan
stgon HMabgel A & deME gHE 5+ §
ek, olejeh HMvbalel FReE, AEF A3, B2
Fu whg Wim, g9 AgolaAsHeburnation) Td

Fol YitHel F54, FF54 59 HE 5 e
AR AZielEgim ¥ 4 gideh 384 B 4ol
FEd AN EFA JARE Aldstded 55 W
ool i 30 40 & Byo, ot g
& 2fg 2499 A AN AdEE |4
79, Sed HEGET wan AFk gdEn 9
/0] Wol AR Fog Ade] Bz A
e s, wBolael e s vE gfinlg)
a Adde 2ol HA gdvn stga. @
B ad agolt xvl v oA Fule Pdeu o
F zAome] v ke & 4 e 3 Ag
e =E&E A B3

Wil i) AR dZ3Y T #EYes Jag
3 FAUAE Fosia W vk Telgod B
Her Bfo2 o9 okl 4w vl FAS8
W Al W Relel 3AL gle A B
4 Ergen Adele G448 S889 43 F
28604 B T AW HAE 29ed ole HEgw
kol ol Adg Hasa) Alzhe] Ao Ax
2 3§l Bmng w yzkn Apg&e] wisjgdat
= 2gEe gaein &

RE oA FAAAE ¥ty o Kapur 7
o] 93¥3 Isoniazid, Rifampicin, Ethambutol
o] oFE-E I YT A Basg 297 Stre
ptomycin =& FAM] wig 2 8& ARSI A
A AFerd AEE 198 A9 AdeM ead
ARE AlFstden] of ¥ 6d(16% v ¥ o
of AT FEE B A FEE olded
FAlel Algatath, Nicholson ™ A4
AR F 11.9%9 AEEE, McNeur Y&
85. 5%t B ALES A AxEE 16%cl
A A AE 2ok Agd 3¢ gEgAe A
Rolgh g4 PEAE Fed AAYE A4 $4
T 7% B o ol Ande #hEsA] gl
A7 & Aol glolA Nicholson& Wolzh @
3, #E 7] AR Aggel Hon Bushy
ok AREe] Agole Aldae] gkl viE @
g ri7kel di, #Zuge] el wew, &
71 AT AAF Sxot Adede dded, #& &
AA B& 717hg Heldm Yok v @
gl olelgt Heolo] e BAEHE fode gigict
(p>0.05).
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Aigel] HAT 29 F4EL o4 AR ¥
i, F4 dEe] Rew, 9 ST AR 2o
3%012‘11010%*% a7 o2l ol At Wl

j:4

2 27 I daste] 4Pe B9 FE¢ D Fol
AAg se4 AQact A5 Y 2P AY
g }-”":’%"*?‘t Ag Z2HE d4E€ 4 3& Ao

2 AtgEch 2% 82 g Aol ZAdE A
5, &7 AET A% 50 58 B g
Zutgl el Algel shsAel Bons X B

AAE T8 Zigels] BAT FA] AFol lojok
& Aoz gadd.
REFERENCE

1) ;R Agzd, oyl WP 2eE 2¥d 4@
S As1 el 23, 84-93, 1980

2y zied, WRE S A By B5Ae 94

2 ele] of ¢R31 9 of wp et A] 24:1,227-236, 1989

Zgel, MRS HelR . Al e 24T 2Y

f‘§ gl WE gA4E nE gy Y ae

21, 1071-1078, 1986

2?_1’51 SRR ¥ 44 ad garyey

HERE ] 13, 391-397, 1978

5} Crenshaw AH : Campbell's Operative Orthopedics,
&th ed., St. Louis, Moshy vear book, 123, 1992

61 Davidson AJ and Horwitz MT : Skeletal mbercu-
losis; a review with patient presentation and discus-
sion. Am J med, 48, 77, 1970

7y DHSS{Department of Health and Huoman
Services, Public Health Service, Atlanta) :

3

ot

4

ot

— 1204 —

8)

2

i

12y

13}

16}

173

i8)

19)

Reported morbidity and mortality in United States.
Annual Summary, 1988

Edeiken J and Hodes PJ : Roentgen diagnosis of
disease of bone, 2nd ed., Williams & Wilkins
Comp., 399-610, 1973

Friedman B and Kapur VN : Newer knowledge of
chemotherapy in the treatment of tuberculosis of
bone and joints. Clin Orthop, 97, 5. 1973

Hunt DD : Problems in diagnosing osteoarticular
tuberculosis. JAMA, 190; 95, 1964

Jacobs P : Osteoarticular tuberculosis in coloned
immigrants. A radiologic study. Clin Radiology, 15;
59-69, 1964

Lafend EM : An analysis of adult skeletal tubercu-
losis. J Bone Joint Surg, 40-A;346-364, 1958
Martini M and Ouahes M : Bone and joint tuber-
culosis. A review of 652 cases. Orthopedics, 2;
861-866, 1988

McNeur JC and Pritchard AE : Tuberculosis of
the greater trochanter. J Bone Joint Surg, 37-B;
246-251, 1955

Medelman JP and Petter CK : Tuberculosis of the
shafts of long bones. Am Rev The, 32; 285-293,
1935

Murray RO : The radiology of skeletal disorders.
Churchill Livingstone Co. 2nd Ed. 414438
Nicholson RA : Twenty years of bone and joint
tuberculosis in Bradford. J Bone Joint Surg, 56-B;
760-765, 1974

Reisis N and Dendrinos G : Value of tissue biopsy
in bone and joint tuberculosis. Acta Orthop Belgica,
55-1; 12-16, 1989

Strivastiva KK and Garg LD : Tuberculous oste-
omvyelitis of the clavicle. Acta Orthop Scan, 41 668-
672, 1974



