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Summary 
Chronic osteomyelitis is still common in developing 
countries like Nigeria due to the fact that conditions 
associated with the lowering of resistance to infections 
like malnutr i t ion, malar ia , anaemia , and acute 
eruptive fever are still prevalent in our society. 
Various operative techniques have been described for 
the treatment of chronic osteomyelitis with various 
outcomes. A case of chronic osteomyelitis of the 
mandible managed using the Belfast technique is 
prescnted.The Patient was followed up for 2 years 
with no evidence of recurrence of infection and a 
repeat radiograph at the end of follow-up revealed 
new bone format ion. The Belfast technique is 
effective in the treatment of chronic osteomyelitis of 
the mandible and is recommended in the management 
of this condition. 

K e y w o r d s ; Chronic osteomyelitis, mandible, 
antibiotic beads, Belfast operation. 

Resume 
L'osteomyelite severe est encore existant dans les pays 
sous-developpes comme le Nigeria du aux conditions 
de resistance aux infections, de malnutrition, du 
paludisme, d 'anemieet les fievres aigues. Plusieurs 
techniques ont ete decrites pour le traitement de 
rosteomyelite severe avec differents resultats. Un cas 
d 'os teomyel i t e severe de la mandibule soignee 
utilisant la technique de Belfast est exposee. Ce 
Patient etait sui vi pour deux ans avec aucune evidence 
de recurrence de Vinfection et une radiographic 
repetee a la fin de la suivie revelait une formation de 
nouvel os. La technique de Belfast technique est 
effective pour le traitement de rosteomyelite severe 
de la mandibule et est recommande pour les soins de 
cette condition 

Introduction 
Chronic osteomyelitis of the mandible is a relatively 
uncommon disease in developed countries and when 
it does occur, there are usually underlying co-
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morbidities such as diabetes mellitus, alcoholism, 
immunosuppression or local radiotherapy to the bone 
(1,2). However, this disease is still common in 
developing countries like Nigeria due to the fact that 
conditions associated with the lowering of resistance 
to infections such as malnutrition, malaria, anaemia, 
and acute eruptive fever are still prevalent in our 
society [3,4]. Sources of mandibular osteomyelitis 
include dento-alveolar septic foci, trauma (usually 
open fractures) and in some instances, haematogenous 
spread to the bone. In mandibular osteomyelitis, the 
infection usually starts from the medullary cavity 
while the cortical bone and periosteum are involved 
in the latter stages of the disease. 

In chronic os teomyel i t i s , the o f f end ing 
microorganisms are usually a mixed flora including 
anaerobic bacteria such as Bacteriodes species as well 
as aerobic bacter ia such as s t rep tococc i and 
staphloccocus aureus. However, in most instances 
Staphylococcus aureus is still the most common 
organism isolated in this infection. Other organisms 
implicated include Klebsiella species, proteus species 
and pseudomonas aeruginosa. In some cases, single 
o rgan i sm such as A c t i n o m y c i s Israel i i and 
Mycobacterium tuberculosis may be involved in the 
formation of chronic osteomyelitis [5-10] 

In chronic osteomyelitis, plain radiograph of 
the infected mandible usually reveal areas of bone 
necrosis and separation of the necrotic bone segment 
from the remaining viable bone to form a bony 
sequestrum with new bone (involucrum) formation 
around the dead bone. It is often believed albeit 
erroneously that a combination of antibiotics can be 
used in the treatment of chronic osteomyelitis. These 
antibiotics include benzyl penicillin and metronidazole 
(floxacillin in case of Beta lactamase producing 
staphylococcus aureus) and clindamycin in patients 
that exhibit hypersensitivity to penicillin. In managing 
this disease with antibiotics, it is important to take 
samples of exudates from the sinuses for microscopy, 
culture and antibiotic sensitivity to determine the 
appropriate drug therapy [5]. 

However, the conventional treatment of chronic 
osteomyelitis of the jaw is surgical and this includes 
the removal of the focus of infection (such as tooth 
extraction), drainage of pus and sequestrectomy. 
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In the last two decades, hyperbaric oxygen 
therapy has emerged as a complement to surgical 
resection of the infected segment and as an adjunct to 
enhance host immune response. The most important 
mode of act ion of hyperbar ic oxygen is the 
enhancement of neo-angiogenesis in the aerobic 
portion of the proliferative phase of healing [11]. 

Extraoral examinat ion revealed a diffuse, 
tender swell ing over the body of the mandible 
bilaterally extending along the region of the right first 
premolar to the right third molar and the left canine 
tooth to the left third molar. There were no sinuses 
on the skin, and no pa res thes i a or anesthesia over 
the lesion or the lower lip. Submandibular lymph 
nodes were tender, palpable and mobile bilaterally. 

Fig . 1: Preoperat ive right and left oblique lateral views of the mandib le 

The Belfast technique is a two stage procedure 
designed for the treatment of chronic osteomyelitis 
of long bones. It involves the radical excision of all 
infec ted bone and sof t t issue and immedia te 
implantation of antibiotic beads in the resultant cavity 
with primary soft tissue cover [12]. 

In this report, the Belfast technique was used 
in the treatment of bilateral chronic osteomyelitis of 
the mandible in one patient with excellent outcome. 
Many cases of refractory infection were noted with 
conventional methods of treatment. This is the first 
case of management of chronic osteomyelitis of the 
jaw using the Belfast technique. The procedure is cost 
effective and it allows for shorter hospital stay. 

Case report 
A 68 year old female petty trader presented at the 

dental clinic with a four-year history of swelling and 
pain in the mandible as a result of neglected carious 
teeth. There was associated history of purulent intra-
oral discharge. In the four years, she had had various 
courses of antibiotics and analgesics which gave 
temporary relief of pain, but the pain became severe 
and unbearable a month prior to presentation. 

Intraoral examination revealed limitation of 
mouth opening, generalized attrition of the teeth, 
hali tosis and poor oral hyg iene with modera te 
accumulation of plague and calculi. There were 
notable swellings involving the right first premolars 
to the right third molar and from the left canine to the 
left third molar regions of the mandible bilaterally. 
In addition, there was marked buccal swelling and 
purulent discharge from the buccal periodontal space. 

Left and right obl ique radiographs of the 
mandible revealed mottled appearance of the mandible 
bilaterally, with areas of radio-opacity surrounded 
by radiolucency suggestive of bone sequestrum on 
both sides (fig 1). However, the lower border of the 
mandible was intact. 

Microscopy, culture and sensitivity of the oral 
discharge revealed the presence of Gram positive cocci 
with moderate growth of staphylococcus aureus which 
was sensit ive to Augument in , Amoxyci l l in and 
C e f t r i a x o n e (but r e s i s t a n t to E r y t h o m y c i n , 
Tetracycl ine and Cloxaci l l in) . The patient was 
commenced on Augmentin, C i p r o f l o x a c i n s and 
metronidazole prior to being scheduled for the Belfast 
operation. 



Procedure 
Under general anaeshes i a , 3 s ided m u c o p e r i o s t e a l 
flaps w e r e r a i s e d a r o u n d t h e a f f e c t e d r e g i o n s 
bilaterally, s eques t r ec tomy w a s p e r f o r m e d and four 
stringed C e f t r i a x o n e - p o l y m e t h y l m e t h a c r y l a t e 
(PMMA) ant ibiot ic b e a d s e a c h were laid in resul tant 
bony cavities and the f laps rep laced and su tured o v e r 
the defect ( fig. 2). 

The patient m a d e an u n e v e n t f u l pos t -opera t ive 
recovery. O n e week post ope ra t i ve r e v i e w revea led 
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r a d i o g r a p h , 2 y e a r s a f t e r the s e c o n d s t a g e of the 
B e l f a s t t e c h n i q u e r e v e a l e d n e w b o n e f o r m a t i o n 
e v i d e n c e d by cor t ica l t h i cken ing at the si te of the 
p r e v i o u s lesion ( f ig . 3). 
Discussion 
Chronic Osteomyel i t i s is a debil i tat ing disease of bone 
c h a r a c t e r i z e d by p u s d i s c h a r g e w h i c h m a y be 
intermittent with infiltration of the infected cavity with 
granulat ion t issue and is nearly a lways associated with 

Fig. 2: Immediate postoperative right and left oblique lateral views of the mandible with antibiotic impregnated 
acrylic beads in situ. 

gross r e d u c t i o n of t he b u c c a l s w e l l i n g wi th no 
evidence of ac t ive in fec t ion . H o w e v e r , there was 
minimal e x p o s u r e of a bead in the right mandib le . 
This w a s cove red with m u c o s a l f l ap at the exposed 
site under local anaes thes i a . Six w e e k s a f t e r the first 
stage, and u n d e r local anaes the s i a , the implan ted 
beads were r e m o v e d (and this const i tu ted the second 

sequestra t ion of a part of the dead bone wi th in the 
infected granula ted t issue [12]. 
The seques t rum is ult imately t rapped within a fibrous 
enve lope which ac ts as a barr ier to b lood vesse l s . 
T h e impl ica t ion of th is is that ora l o r p a r e n t e r a l 
antibiotics that require blood vessels for their de l ivery 
to i n f e c t e d s i te wil l be i n e f f e c t i v e in the t r e a t m e n t 
of c h r o n i c o s t e o m y e l i t i s [ 11 J. 

F i g . 3: T w o y e a r s p o s t o p e r a t i v e r ight a n d lef t o b l i q u e la tera l v i e w s o f t h e m a n d i b l e . 

stage of the Belfast technique) and soft tissue closure V a r i o u s o p e r a t i v e t e c h n i q u e s f o r t h e 
was achieved. t rea tment of ch ron i c O s t e o m y e l i t i s of the m a n d i b l e 

Patient has been fol lowed up till date with no h a v e been d e s c r i b e d , bu t w i t h v a r i e d r e p o r t s o f 
e v i d e n c e o f r e c u r r e n c e of i n f e c t i o n . R e p e a t s u c c e s s f u l o u t c o m e . T h e s e p r o c e d u r e s i n c l u d e 
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saucer izat ion and cure t tage , debr idement and 
reconstruction, sequestrectomy and bone resection 
and more recently the Belfast technique [ 11,13]. 

T h e B e l f a s t t e c h n i q u e is a t w o s t a g e 
procedure which involves the radical excision of 
all infected bone and soft tissue and immediate 
implantation of antibiotic beads in the resultant 
cavity with primary soft tissue cover [14]. 

This method was used by Har t l ey and 
S a n d e r s s o n fo r the t r e a t m e n t of c h r o n i c 
osteomyelitis of the mandible (which was refractory 
to systemic antibiotic treatment) in a Bennet t ' s 
Wallaby (macropus rufogriseus rufogriseus) with 
satisfactory treatment outcome [15]. 
Gentamicin impregnated PMMA beads was the 
commonest antibiotic beads used but over time 
various antibiotics have been impregnated into 
PMMA to make beads. 

C e f t r i a x o n e , a th i rd g e n e r a t i o n 
Cephalosprin, has a high sensitivity profile for 
staphylococcus aureus, which is the most common 
o r g a n i s m i so la ted f r o m c u l t u r e s of c h r o n i c 
osteomyel i t is in our environment . Cef t r iaxone 
impregnated PMMA bead which was formulated 
in our institution [16] has been shown to "elute" 
the an t ib io t i c [11] and has been used in the 
treatment of chronic osteomyelitis of long bones 
[17]. 

T h i s case repor t has d e m o n s t r a t e d the 
efficacy of Ceftriaxone impregnated PMMA beads 
in the eradication of chronic osteomyelitis of the 
mandible in an elderly Nigerian woman. 

Conclusion 
The Belfast technique ensures primary closure of 
wound, and eliminates prolonged wound dressing. 
In addition, it is cost effective and allows for shorter 
hospital stay. This case report on the use of Belfast 
technique in the treatment of osteomyelitis of the 
mandible with an excellent outcome is the first in 
English Literature in our region. 

References 
1. Hudson JW.; Osteomyelitis of the jaws: a 50 

year perspective. J Oral Maxillofac Surg 1993, 
51: 1294-1301 

2. Davies HT and Carr RJ.; Osteomyelitis of the 
mandible; a complication of routine dental 
extraction in alcoholics, Br J Oral Maxillofac 
Surg, 1990, 28; 1 8 5 - 1 8 8 

3. Adekeye EO and Cornah J.; Osteomyelitis of 
the jaws: a review of 141 cases. Br J Oral 
Maxillofac Surgery 1985; 23 ; 24-35. 

Received: 28/10/10 
Accepted: 31/05/11 

12. 

13. 

14. 

15. 

16. 

17. 

Daramola JO and Ajagbe HA.; Chronic Osteo-
myelitis of the mandible in adults. A clinical 
study of 34 cases. Br J Oral Maxillofac Surg. 
1982; 20: 58. 
Calhoun KH, Shapiro RD, Stiernberg CM, 
Calhoun JH and Mader JT: Osteomyelitis of 
the mandible. Arch Otolaryngol Head Neck 
surg.1988; 144: 1157. 
Vibhagoola, Calhoun, Mader JP and Mader JT: 
Therapy of bone and joint infections. Hosp 
Formulary 1993; 28:63. 
Koorbush GF, Fotos P a n d Goll KT.; Retros-
pective assessment of osteomyelitis, etiology, 
demographics, risk factors and management of 
35 cases: Oral surg Oral Med oral Pathol. 
1992; 74: 149. 
Marx RE: Chronic Osteomyelit is of the jaws 
in Laskin DM, Srauss RA (eds): Oral and 
Maxi l lofacia l surgery Cl in ics of Amer ica-
Infections of the Head and Neck. Philadelphia 
PA, Saunders, 1992, pp 367 - 381. 
Garber HT and Arrigan W.: Tuberculous 
Osteomyelitis of the mandible with pathologic 
fracture. J Oral Surg 1978; 36: 144. 
Alonge TO and Wale A.: Int raoperat ive 
antibiotic bead m a k e r - point of technique. Afr. 
J. Med. Sci 1999; 28, 193 - 194. 
Thorn SR.; Hyperbaric oxygen therapy. J 
Intensive Care Med 1989; 4; 58. 
Smyth A G . ; Managemen t of orofacia l 
infections chapter 80, p 1566 Maxillofacial 
Surgery. Second edi t ion, vo lume 2. 2007. 
Churchill Livingstone Elsevier. 
McNally MA, Small JO. Tofighi HG and 
Mollan RA.;Two stage management of chronic 
osteomyelitis of the long bones. The Belfast 
technique. J. Bone joint Surg, 1993; 75- B 
(3); 375 - 380. 
Alonge TO, Ogunlade SO and Fashina AN.; 
Microbial isolates in chronic osteomyelit is — 
a guide to management. Afr J Med. Med. Sci 
2002; 31, 1 6 7 - 169. 
Hartley MP, Sanderson S.; Use of antibiotic 
impregnated polymethylmethacrylate beads 
in the treatment of chronic mandibular osteo-
myelitis in a Bennett 's Wallaby (macropus 
rufogriseus rufogriseus) .Aust Vet J. 2003 Dec-
81(12); 7 4 2 - 7 4 4 . 
Alonge TO and Fashina A N.; Ceftriaxone-

MMA BEADS - A slow release preparation? 
IJCP, 2000 July; 54(6); 353 - 355.. 
Alonge T O, Ogunlade S O and Omololu A B.; 
The Belfast technique for the treatment of 
osteomyelitis in a tropical teaching hospital. 
International Orthopaedics (SICOT).2003-
27; 125 - 1 2 8 . 


