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Summary 
Between August 1995 and December 1999, sixty patients with 
chronic osteomyelitis had the effluent from the discharging si-
nuses and bone biopsies cultured aerobically and anaerobically. 
47 positive isolates were obtained and the organism commonly 
isolated both in the single- and two-organism isolates was Sta-
phylococcus aureus. The sensitivity patterns of these isolates 
were carried out with the available antibiotic discs. 30 per cent 
of the o rgan i sms isolated were sensi t ive to cef t r iaxone 
(Rocephine) and gentamycin. 
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R6sum6 

Entre aout 1995 et dccembre 1999, soixante malades ayant 
I ostemyelite chronique avaient Peffluve ecoulant des sinus et 
la biopsie des Os en culture aerobic et anaerobic. 47 isoles 
positifs ont etc prelevees et Porganisme le plus souvent isole 
dans le cas d 'un ou deux organismcs d'isoles etait Ie staphylo-
coccus aureus Les constantes de sensibilite de ces isolees avaient 
ete faites avec lesdisques antibiotiques disponibles. 30 pourcent 
des organismcs isoles avaient une sensibilite a ceftriaxone 
(Rocephine) et gentamycine. 

Introduct ion 
Chronic osteomyelitis is a distressing bone disease often char-
acterized by subsidence of systemic symptoms but with one or 
more foci of pus, infected granulation tissue or sequestra still 
lodged in the bone [1]. Chronic osteomyelitis can be primary, 
when it arises from failed treatment of acute hacmatogenous 
osteomyelitis [ 1 ] or secondary, when it is caused by trauma to 
the bone, open fractures or from post-operative infection [1,2]. 
While the volume of the affected bone is much larger in pri-
mary chronic osteomyelitis, the severity of bone involvement 
per unit volume of tissue is greater in secondary chronic osteo-
myelitis [1]. One of the hallmarks of chronic osteomyelitis is 
the presence of chronic discharging sinus(cs). In most cases of 
chronic osteomyelitis, bacteria can be cultured from the infected 
bone segment or from the discharging sinus tracts [1,3]. 

Although the bone cultures tend to give a slightly 
higher percentage yield of positive cultures, a carefully obtained 
wound culture can be as accurate as a bone culture [3]. Staphy-
lococcus aureus is the singular micro-organism isolated in about 
60 per cent of cases [1,2] but the isolate is often a mixed flora 
particularly in secondary chronic osteomyelitis [ 1,3,4,5]. Since 
the aetiology of chronic osteomyelitis (by way of causative 
micro-organism) is no longer almost certain to be Staphylococ-
cus aureus, identification of the infecting organism(s) has be-
come necessary for the appropriate choice and mode of antibi-
otic treatment [2] This prospective study was to ascertain the 
pattern of bacterial isolates from chronic discharging sinuses 
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and bone biopsies in chronic osteomyelitis in our environment 
with a view to formulating a management modality based on 
the antibiotic sensitivity pattern. 

Patients and methods 
The study was conducted at the University College Hospital, 
Ibadan, Nigeria. The subjects of this prospective study is com-
posed of 110 patients with chronic osteomyelitis who presented 
at the Orthopaedic Surgical Outpatient Department of the Uni-
versity College Hospital, Ibadan, Nigeria between August 1995 
and December 1999. Of this number, only sixty patients could 
afford the cost of the basic microbiological test (microscopy, 
culture and sensitivities of either wound swabs obtained from 
the discharging sinuses or bones specimens). 

Specimen collection 
The area around the discharging sinuses were cleaned with nor-
mal saline or water for injection and with sterile swab sticks, 
the specimens were obtained (from the actively discharging si-
nuses) and sent to the microbiology laboratory within one hour 
of collection. The bone samples obtained at surgery from the 
operating theatre or extruding bone specimens obtained in the 
outpatient clinics were stored in sterile universal containers and 
again sent to the microbiology laboratory within an hour of 
collection. 

Culture technique. 
The swab sticks or bone specimens were inoculated aseptically 
(using the multiple touch technique) unto blood agar, chocolate 
agar and MacConkey agar plates and were incubated at 37°C 
for 24 hours for aerobic culture whilst anaerobic culture were 
performed on blood agar and thioglycolate broth. Specimens 
that yielded no anaerobe after 48 hours had their broths sub-
cultured on blood agar and incubated anaerobically for a fur-
ther 48 hours. All the isolates obtained from these cultures were 
identified by standard biochemical methods and subjected to 
antibiotic sensitivity tests using the disc diffusion technique of 
Stokes [6]. However, all antibiotic discs were not always avail-
able during the study period due to non-availability of these 
discs therefore, not all isolates were tested against the same panel 
of antibiotics discs. 

Results 
There were 110 subjects in all and only 60 could afford the 
bacteriological test i.e. microscopy, culture and sensitivity. There 
were forty-five males (75%) and fifteen (25%) females with a 
male to female ratio of 3:1. Primary chronic osteomyelitis oc-
curred in forty-two patients (70%). Table 1 shows that eight 
patients with secondary chronic osteomyelitis (44%) had previ-
ous open fracture of the affected bone while six patients (33%) 
had previous bone surgery. Three patients gave a history of 
blunt trauma to the affected bone but without* a concomitant 
fracture. One of the patients in the secondary chronic osteomy-
elitis group had a previous close fracture of the affected bone 
that was managed conservatively. 
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T a b l e 1: Pathogenesis of secondary chronic osteomyeli t is 

Aetiopathogenesis Number % 

Previous open fracture 8 44.0 
Previous bone surgery 
(ORIF = 5, K-na i l= l ) 6 33.0 
Previous blunt trauma to 
limb (no fracture) 3 16.6 
Previous close fracture 
managed non-operatively 1 5.5 

Thirteen patients presented within 6 months of the 
onset of symptoms, six patients within 7 - 1 2 months, eight 
patients within 1 3 - 2 4 months and thirty-three patients pre-
sented after 24 months of the onset of symptoms. The duration 
of symptoms had no bearing on the type and number of micro-
organisms isolated. 

Fig. 1: 
myelitis 

A skeleton depicting the bones affected with chronic osteo-

The bones affected are as shown in Figure 1 with the 
tibia (41%) and the femur (37%) being the bones commonly 
affected. Infection of the femur and the tibia in the same limb 
was observed in four patients while both tibiae were affected in 
one patient. 

T a b l e 2: Pattern of microbial isolates. 

Organism Number % of single % of two- Overall % 
org isolates org. isolates 

Staph, aureus 
Pscudomonas spp. 
Klebsiella spp. 
Eroismsspp. 
Staph cpidcrmidis 
Strep, pyogenes 
Eshcnchia coll. 
Total 

33 
8 
6 
3 
3 
1 
I 

55 

71.0 62.5 60.0 
10.2 50.0 14.5 
7.7 37.5 11.0 
5.0 12.5 5.4 
2.6 25.0 5.4 
2.6 . 1.8 
- 12.5 1.8 

Table 2 s h o w s that posi t ive bacterial isolates were 
found in 4 7 (78%) pat ients and of this, s ingle microbial isolates 
occurred in 39 cases whi le 8 pat ients had two-organism iso-
lates. Twenty-eight (71 .8%) of the s ingle-organism isolates grew 
Staphylococcus aureus and of the eight two-organism isolates, 
Staphylococcus aureus a long with ano ther organism was found 
in f ive cases. 

Seven of the pa t ients ( 11 .6%) suffered from sickle 
cell anaemia. Staphylococcus aureus and Klebsiella species were 
isolated in three cu l tures (each) of these seven patients and Sta-
phylococcus epidermidis (p robab ly a contaminant ) was isolated 
in one case. Th ree cu l tures g rew n o o rgan i sm. 

S i 

Fig. 2 : A bar chart showing the antibiotic sensitivity pattern for 
the organisms isolated. 

The bar chart in f igu re 2 s h o w s that the highest per-
centage antibiotic sensi t ivi ty ( to all the isolates) o f 2 0 % was to 
ce f t r i axone wh i l e 13% o f t h e o r g a n i s m s w e r e sensi t ive to 
gentamycin. 11% of the isola tes w e r e sens i t ive to cefuroxime 
and erythromycin and 10% w e r e sensi t ive to flucloxacillin, clox-
acillin and perf loxacin , respect ive ly . H o w e v e r , 3 6 % of the iso-
lates on the other hand w e r e resistant to ampici l l in while 17% 
were resistant to penici l l in. The re w a s no superiori ty of micro-
bial yield in the b o n e s p e c i m e n s c o m p a r e d to those from the 
discharging sinuses. 

Discussion 

Chronic os teomyel i t i s is m o r e a p r o b l e m of chronic ischemia 
t an one of chronic seps is [7] and a l though Staphylococcus 
aureus is the s ingular o rgan i sm c o m m o n l y isolated [1,5], it is 
not u n c o m m o n to find a mixed f lora [1-5] or even negative 
cultures in this disease. W a l d v o g e l et al [3], Camcsa le [ 1 ] and 

a er et al [5] have s h o w n that the s ingular organism com-
mon y isolated in chronic os teomyel i t i s in various parts of the 

nitc States of Amer ica w a s Staphylococcus aureus. Long-
term oral and somet imes parenteral ant ibiot ics are often still 
prescri ed for the t reatment o f chronic osteomyeli t is in many 
ort opacdic units despi te the a t tendant complicat ions of drug 
toxicities [5,8], However , it is n o w universal ly accepted that 

c mainstay of t reatment of chronic os teomyel i t i s is surgical as 
, s ensure the comple t e debr idement of all the devitalized 
biottc*0 S ° ^ t ' S S U C S ^ which is beyond the reach of oral anti-

From this s tudy, the sensi t ivi ty pattern of the antibi-
otics were very low, the highest be ing 20 per cent for ceftriaxone 
a n . - ' u s t o v c r 30 per cent of all the o rgan isms isolated in both 
primary and secondary chronic os teomyel i t i s were sensitive to 
n|C°»T- , n a t ' ° n ^ c e f t r i a x o n e and gentamycin . This would im-

y tat no single antibiotic is e f fec t ive against the microbial 
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isolates in chronic osteomyelitis and therefore a combination 
therapy appears to be the way forward. 

At the University College Hospital, Ibadan, the com-
monly prescribed oral antibiotics for the treatment of chronic 
osteomyelitis prior to this recent study included cloxacillin, 
flucloxacillin and erythromycin. These oral antibiotics were 
prescribed often singly but scldomly in combination and this 
may be partly responsible for the apparent high recurrence rates 
of chronic osteomyelitis seen in our center. However, this study 
further shows that at the present time, these oral antibiotics have 
relatively lower sensitivities to the organisms isolated compared 
to ceftriaxone and gcntamycin. 

T h i s s t udy a l so s h o w s that a combina t ion of 
ceftriaxone and gcntamycin beads using the Belfast operation 
(10], perhaps with oral cefuroximc or erythromycin as follow-
on antibiotics will be effective in eradicating the offending or-
ganisms in over 50 per cent of the cases. The effective clution 
of ceftriaxone from the ceftriaxone-PMMA beads and the far 
cheaper cost [ 1 1 ] of procuring these beads makes this combina-
tion a viable cost-effective option in our locality. We strongly 
believe that the isolation of the offending organism in chronic 
osteomyelitis should be sought as much as possible as this may 
influence the choice of antibiotic to be used as well as the surgi-
cal approach(cs) that needs to be taken in the management of 
this debilitating disease. 

The main difficulty encountered in this study was the 
rather small number of patients with chronic osteomyelitis who 
could afford the basic bacteriological tests of the wound and 
bone swabs. This may be responsible for the inability to vali-
date or evaluate which of the specimens - sinus swab or bone 
gives, a better result for accurate microbial isolation 

Conclusion 
The exact incidencc of chronic osteomyelitis is. not known in 
our environment However, from the data bank of the new re-
ferrals to the orthopaedic outpatient clinic, it accounts for al-
most 10 per cent of the referrals to the clinic. This disease is 
therefore not a rarity and the primary type still dominates while 
open fracturcs appear to be the main predisposing factor to the 
development of secondary chronic osteomyelitis. The tibia and 
the femur are the bones most commonly affccted and Staphylo-
coccus aureus is still the commonest microorganism isolated. 
Since 30 per cent of the isolated microorganisms arc sensitive 
to ceftriaxone and gcntamycin both of which have no oral prepa-
rations. the two-stage Belfast operation has been advocated for 

the treatment of chronic osteomyelitis in our environment as it 
allows the implantation of ceftriaxone and gcntamycin antibi-
otic beads at the site of infection following adequate debride-
ment. 
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